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1 ELASTICIZED DI SPOSABLE TRAI NI NG PANT AND METHOD OF MAKI NG THE SAME FI ELD
OF THE | NV §Dpodig present invention Telatts to di sposabl e way/i8si/69388
hayi ng- fixe S|des mhlch are placed in position on the wearer. by
isertfng tne wearer's legs into the |leg openings and sliding the

di sposabl e gar,nent into position about the wearer's | ower torso. Exanples
of such di sposabl e garnents woul df incl ude di sposabl e underwear for
children (eg., toddlers) or adults, and di sposabl e panties which may be
used with cataneni al devices such as tanpons or sanitary napkins. The
present invention relates nore particularly to disposable absorbent
articles such as training pants, incontinent garnent s antles or briefs),
and the like, ' ELASTICIZED DISPUSABLE TRA G PANT

AND METHOD OF MAKING THz SAMt

‘,( i")
J\ [ nee

) FIELD Or TFE INVENTION

The present invantiqn reiates to disposable garments having
fixed sides, which are placed in position cn the wearer by
inserting tne wearer’s legs into the leg openings and sliding the
disposable garment into position about the wearer’s lower torso.
Examples of such. disposable garments would include disposab]é
underwear for children (eg.,'todd]ers) or adults, and disposable
panties which may be used with catamenizl devices such as tampons
or sanitary napkins. The present invention ‘relates more
particularly to disposable absbrbent'atticies such as training
pants, incontinent garments (panties or briefs),'and the Tike,
having elasticized ear flaps.

. BACKGROUND OF THE INVENTION

Infants and other incontinent individuals weér disposable
absorbent articles to receive and contain urine and other bodily
‘éxudates. Absorbert articles having fixed sides, e.g. disposable
training pants, have been popular fer use on toilet-training
children. Currently, training pants must be manufactufed in
several  different sizes to accommodate the different size
children of toilet-trﬁining age. Accordirgly, to adequately meet -
the consumers needs. a manufacturer of diéﬁosable training pants
must have several different sets of manufacturing equipment to
. produce tha various sizes. It is, therefore, very desirable to
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havi ng,el astici zed ear flaps. BACKGR%UND OF THE TNVENTI ON I nfants and otger
i ncont i nent wiyehi,Ni-Jual s wear di sposalil e absorbent articles t .
oy el

contain urine an her bodily exudates. Absorbent articles’
sittes, ®e. g: di sposabl e training pants, have been pdpular for use on

toilet-training children. Currently, training pants nust be
-the _different

76 onildren of toi | 8% o ﬁ%sﬁraﬁilgga.ts' RET8, aThoy %) PARAGHUTS! etk e
consuners needs, a maftg-adrentéts-ofl dirspusamast twhdchividl pabs antiily eees the
several different set goffumt@nueads Wyl FULISAYI PIRHy bPoddl QAW ofNeH VAN Isouss .
Si zes. It i's, theref %% r\e/éauri eget?lla{atqlleet;[*aoiniﬁg pant fit snugly about the waist
and legs of smaller children without drooping, sagging or $1idjn§
down from its position about the 1qwer torso, and must fit larger
children without cauéing irritation to the skin about the waist,
legs and crotch. Therefore, the disposable training pants must
be elastically extensible about the waist and legs of the wearer,

and the elastic elements must have a high degree of stretch.

Prior training pants have been made elastically extensible
usirg elastic e1ements disbosed in the training pants such that
the waist opening and leg openings are at Tleast partially
encircled with elasticized bands. This-method of using elastic
elements is shown in U.S. Patents 4,205,679 to Repke, et al.;
4,610,680 to LaFleur; 4,610,681 to Strohbeen, et al.; 4,641,381
to Heran, et aT.; 4,909,804 to Douglas,.Sr,; and 4,960,414 to
Meyer. Although training pants made according to these methods
will allow-  ths absorbent articles to fit slight variations in
waist size and slight variations in leg size, training pants made
according to these particular methods are limited in their range
of fit sizes because the elastic elements do not have a high
degree of stretch, and because the fixed sides are not
elastically extensible. ‘

Another method of elasticizing disposable training pants is
shown in U.S. Patents 4,490,464; 4,938,753; and 4,938,757 all of
-which issued to Van Gohpel, et al. These patents disclose a
pant-like garment formed by attaching discrete stretchable
members to the side edges of the main body ‘of the -garment.
Although training pants made according to this method will also
allow the abscrbent articles to fit slight variations in size, a
training pant made according to this particular methed is limited
in its range of fit sizes because the fixed sides are formed by
securing discrete stretchable members to the side edges of -the
main body of the garment which results in nonfunctional
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have g design that would al | ow t he manufacturer to nake a

one-si ze-fi {y hoddsai Ni ng pant which wiTl® substantially meetpdfrgse9gsikger s
needs by fit??%gba 3ery broad range of child sizes. This requires that the

tr&ni Bg pant fit snugly about the waist and |egs of >smaller children

wi t hout drooping, sagging or sliding down fromits position about the |ower

torso, and nmust fit |acger Ly | wi;t hout. c L NGy LT it at i t h 1N
about the waist, |egs éyn Cgﬁ%#cgpﬂ%he]fg‘f o{rnee, a#ﬁ% g‘?égg%ostggl heﬁ'?r ellligﬁ ngrf%;ﬂntt's
"nust be elastically exfbespiA Stagishablensenygirst ovardan dgsmoian REeheldatr is died
t he el ﬁsti-cbel errengs nb.rﬁing_hea\beeaanhigﬁﬁnd@@fa@&b@ﬁt.stmtremin?r;}am thadel mcagdingd
pants have been nade e} asti.ca .ext ensi usi el 4 i e
in the training pants {s(ﬁc mghg%r\ﬁt’ﬁ}e<I a\7\/a'|"est$9§p]e iaﬁgo a{nﬁﬁfgée(g Ig'pgqu?r:ggazlggrépgfﬁ”
| east partially sizes because the discrete stretchable members which make up the

side panels of the garment do not have a high degree of stretch.

It 1is, .therefcre, an object of the present invention to
provide a method of making an elasticized disposable garment with
a high degree of stretch such that the disposable garment will '
comfortably fit wearers in a broad range of sizes.

SUMMARY OF THE INVENTION

According to the present invention, a method of making a
disposable garment having at least two, and preferably four,
elasticized ear flaps, is provided. The method . includes
providing a chassis comprising e]ongatab1e; ear flaps k- ring an
elastomeric member secured thereto to form a Jlaminate; and
mechanicaliy stretching the laminate so that the ear flap is

permanently elongated and the laminate is elastically extensible
in the direction of initial stretching, once the initial
stretching forces zre removed from the laminate. .

While the c{isposable garment of tne present invenfion may
take many forms, it preferably comprises a chassis having an
elasticized waist opening, elasticized leg openings,_e]asticizéd '
ear flaps, an absorbent assembly comprising a backsheet,

— topsheet, and absorbent core, and at least one flangeless seam
comprising a mass of fused polymeric material which extends from
the garment about 1/16" or less, preferably extends: from the
garment abcut 1/32" cr less, and in a preferred embodiment, fcrms
a splice batween the front and rear portions of the dispoSab]e

garment.

BRIEF DESCRIPTION OF THE DRAWINGS
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encircled with el asticized.bands. This nethod of using elastic el errents IS

shown in U o dgbenEs 4. 205,679 to Répke, et al.; 4,610,680 tperadd-gey3
4,610,681 to Strohbeen, et al.; 4,641,381 to Heran, et al.; 4,909, 804 to

Dotigl a§, Sr.: and 4,960,414 to Meyer. Al though t r ai’ni ng pants nade _
accordi ng to these methods will allow the absorbent articles to fit sli ght

variations in waist size WW]es|th9h§pe\f?'f1ca{foﬂn§m1d1uli@sgaﬁ 'lagiflé;i' r?gcuﬁaﬂtvs

made according to these particular t hods are ' range _
fit sizes because t hePRIHIPY OUE| ¥Rl 18 1Kot ABYY éh%sg‘HJQfégF‘é'éeﬁfW“‘Ch is
stretch, and because regarfiedexs Sooheingatiee potseak asiveadidny ext enHebidved that

Anot h thod of elasggd.c | lL.e | | ho
Patents 4,490, 404; 4. b, yosnoidl TSR SAGHT deflod 'Rod (P Eobiite

Gonpel , et al. These f,%&répﬁ@ndwy(ghog% tdxen in conJunctwn with the accompanying
drawings in which 1like designations are -used to designate

substantia]ly'identical elements, and in which:

Figure l_is a perspective vie. of the disposal training pant
embodiment of the present invention in a typical in-use
configuration as it would be applied to a wearer;

Figure 2 is a plan view of the chassis of the training pant
~embodiment of the present invention having portions cut éway to
reveal the underlying structure, the surface which will form the
outer surface of the disposable garment fécing away from the
viewer;

Figure 3 1is a fragmentary sectional view of the chassis
shown ‘in Figure 2 taken along section line 3-3.of Figure 2;

Figure 4 is a {raamentary sectional view of the chassis
shown in Figure 2 takan along section line 4-4 of Figure 2;

. Figure 5 is a plan view of the chassis of Figure 2. having
been folded in the crotch portion such that the front portion and

rear portion are overlapped;

- Figure 5A is z fragmentary secticnal view of the folded
chassis shown in figure 5 taken along section line 5A-5A of
Figure S:

Figure 6 is a side elevational schematic view of one
ultrasonic apparatus which may be used to produce the seams of
- the present invention:
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part - | i.ke garnment f"orrred by attéchi ng discrete stretchable nenbers to the

si de edges K08 QetRi N body of the garnent. Al t hough traini ngcpﬂrg(,?mgggge
according to this method will also allow the absorbent articles

sl fght ®variations in size, a training pant nade accordi ng to this
particular nmethod is limted inits range of fit sizes because the fixed

d formed by securi S €,S S [
of ‘the main  body " o thi%gsrﬁ%ﬁ‘s IhEARY SERIRIS I bbeurs 3%‘*99@55

attachment zones, i.e.StHE 3 E349Wf5eb & aken aﬂr&?%sﬁ%dﬁnaﬁﬂet%%h@c‘f’ét“ée ;

stretchabl e rrenbers overlap forms an area that is not elongatable and is
not absorbent. A training pap.-ofB4e zaCH0T JaNGragmentary sectional views of the

longitudinal side region of alternate embodiments of the present

1nvent1on,

Figure 8 is a simplified perspective view of an apparatus
that employs a vacuum web restraint system for mechanically
stretching a portion of a chassis web using meshing corrugated
rolls; '

'Figure_SA is a simplified view taken along line 8A-8A in
Figure 8 showing the manner in which idler rolls are used to
cause the chassis web to wrap the lower most corrugated rolls; -

Figure 88 1is a highly enlarged view taken at the inset 8B

. shown in Figure 8 showing the degree of meshihg of the corrugated

rolls with one another as the "zero strain® stretch laminate
portion of the chassis web passes there between;

Figure 9 s a simplified perspective view showing an
alternative web restraint system of the present invention which
may be used during the incremental stretching process disclosed

herein;

Figure SA is a highly enlarged sihp]ified cross-sc.tional

view taken at inset 9A shown in ?igure 9 along a centerline

—connectiocn the uppermost corrugated rolls and the lower most
cerrugated rolls;

Figure 10 is a sectional view of the chassis of an alternate
embodiment of the present invention; and

Figure 11 is a sectional view of the chassis of an alternate
embodiment of the present invention.
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tosthis particu]ar method is also limted. in its range of fit sizes because

t he discret %.C?B%/%Bpigabl e nenbers whi ch make up the side panels~9f:sthBo3gs

garnent do no

ave a high degree of stretch. It is, therefore, an object

of ~t he=present invention to provide a nethod of nakiéhg an el astici zed

di sposabl e garnent w

garment will- confortably fit wear e, PpahelF

THE | NVENTI ON Accord

th a high degree of stretch such that the di sposable
q1 5P a8 erRf 1\EFEDN

ng to the pr king a

di sposabl e garnent having at 1east two, -and preferably four, elasticized
ear flaps, is providedThe INBtidReBodari pripddasF RheVipdbdtata iaPERSbS are

conpri si ng el ongat abl
thereto to form a
so-that the ear flap

secur ed
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training pant. However, it should be understood that the present
invention is intended for use on other training pant designs, as
well as on other types of disposable garments.

A unitary disposable garment is one which is inténded to be
discarded after it s used (i.e., it 1is not intended to be
laundered or otherwise restored or reused), and which does not
require separately manipulative parts such as a separate chassis

and separate ear flaps. The disposable garment may be provided-

with an absorbent assembly which is placed in close proximity to
the body of the'wearer to absorb and contain the various exudates
discharged from the body. A preferred embodiment of the unitary
disposable garment of the present invention, dispesable training

-pants 20, is shown in Figure 1. The training pants 20 of Figure

1, comprise a chassis: 14, side seams 10, and an absorbent
assembly 22.

Figure 2 is a partially cut-away pérspectivé view of the
'disposable training pants 20 of Figure 1, prior to the front
portion 56 and the rear portion 58 of.the chassis 14 being joined
tegether by the seams 10. The chassis 14 of the present
invention preferably has a symmetric, modified hour-glass shape.

- The chassis 14 will.have at least a front portion 56, a rear

portion 58. a crotch portﬁon 57, longitudinal side regions 88,
—and ear flaps 72 ana will comprise 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
stretching process which will be described in greater detail
herein below. Th2 absorbent assembly 22 is secured to the

chassis i4.

As shown in Figure 2, a preferred embodiment of thé chassis
14 further comprises an outer layer 48 and an. inner layer 46 with

\
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permangnt|y el ongated and the lam nate is elastically extensible in the
direction ®pojgy-igal stretching, once the initial stretpehingd/esRes
are renoved fromthe |lam nate. Wile the disposable_garnent of the present
i nvent Pon may take many forms, it preferably conprises a chassis having an
el asticized wai st opening, elasticized |eg openings, elasticized ear

flaps, an absorbent h@sﬁaﬁmy ea?omp' Setkrs aoo b%qgw%ehusttQQﬁ"'%ﬁmer%ndu,
absorbent core, and at | east one flan hg;s sg@_ ? rrsr$ % mass of fused
pol yneric material whi®f &x3eA6sSH20AT ¢ P TRHTRAUreY 1Retwsen | the inner
‘preferably extends frdmyéhengMnmnmrdbgut42[32" or less, and in a. preferred

enbodi nent, forns a splice between the front and rear portions of the

di sposabl € garment. BRI EF _DESCRI PT| ON OF THE DRAW NGS '
The outer layer 48 is that portion of the chassrs 14 which

will form the exterior of the disposable training pants 20, i.e.
face away from the wearer. The outer 1ayer 48 is compliant, soft
feeling, and non-irritating to the wearer’s skin. A suitable
outer layer may be manufactured from a wide range of méteria]s,
such as plastic films; or woven or non-woven webs of natural
fibers (e.g. wood or cotton: fibers), syntheiic fibers "(e.g.
polyester or polypropylene fibers), or a combination of natural
and synthetic fibers. Preferably, the outer Jlayer 48 is
"~ hydrophobic and "is made of a material cohtaining a significant
amount of thermopiastic fibers, typically 50% or more, preferably
-100%. Preferably the outer layer  is a carded nonwoven web of
pciypropylene fibers. A suitable outer layer is Series 6700
Nonwovens manufactured by Scott Nonwovens of Landisville, NJ. |

The inner layer 46 is that portion of the chassis 14 which
will form the interior of the chassis 14, and will contact at
least the waist and legs of the wearer. The inner layer is also
compliant, soft feeling, and non—irritating'to the wearer’s skin.
A suitable inner layer 4% may be manufactur. . from a wide range
of materials, such as piastic films; or woven or non-woven webs
cf natural fibers {(2.g. wood or cctton fibers), synthetic fibers
(e.g. polyester or polypropylene fibers), or a combination of
natural and synthstic fibers. Preferably the inner layer 46 is

—made of a material containing a significant amount of
thermoplastic fibérs, typrca]]y 50% or more, preferab1y- 100%.
Preferably the inner ]ayer is also a carded nonwoven web of
polypropylenz fibers. .More preferably, the inner layer 46 is -
made of the same material as the outer layer 43. A suitable
inner '1ayer is Series 6700 MNonwovens - manufactured by Scott
Nonwovens of Landisville. NJ. '

_—
This Sheet Has Beep

B —



Wizl e t he speC|f|cat|on concl udes with clains particul arly pointing out ‘and

distinctly the subject matter which is regarded as f
pr esent |nvg% ?%h&glt is believed that the invention wll é§@§9~5&&8 -

under seood fromthe fol |l owi ng description which is Baken |n COﬂjUﬂCtIOﬂ

with the acconpanying draw ngs in which |ike designations are used to

desi gnate substantially i t. ts d -igure 1
TREER! agkenah oAl OPhR) ofagPHifegnt S Sty

perspective vie, of the disp 034 I 'ni A
invention in a typper hﬁh”- 48 e agdnisi g’l!lﬂeﬁrlabh' dgined mrdtabé)yapptacwertto

a wearer; Figure 2 i|sSméanl QRct/i howRf duek chasmdss Q1T Néolh ki B RPBL  For
example, the inner layer 46 may be secured to the outer Tayer 48
by a uniform continuous layer of adhesive, a patterned iayer of
"adhesive, or an array of separate lines, spiré] or spots of
adhesive. Adhesives which have been fourd to be sat1s‘actory are
manufactured by rmdiey Ad“es1ves of Elm Grove, Wisconsin and

-marketed as Findley 2031. Alternatively, the attachment means
may comprise heat bonds, pressure bonds, -ultrasonic bonds,
dynamic mechanical bernds, or any other suitable attachment means
or .combinations of these attachment means as are known in the
art. As used herein, the term "joined" encompasses
configurations whereby an element is directly secured to the
other .é]ement by affixing the element directly to the other
elemant, and configurations whereby the element is indirectly

. secured to the other element by affixing the element to
intermediate member(s) which in turn are affixed to the other
element. In a preferred embodiment of the present'invention, the
inner layer 46 and the outer layer 48 are indirectly joined
together by directly joining them to the elastic ear f1ap members
90, elastic waistband members 76. and elastic strands 105 and are
joined directly to each other in the areas extending teyond the
elastic ear flap mempers 93, eiastic waistband members 76, and

elastic strands 105.

In a preferred emnodiment of the present invention, at least
a portion of the chassis inner and outer layers 46, 48 will be
-subjected io mechanical stretching in order to provide a "zero
strain" stretch laminate that forms the e]asticized ear flaps 30.
Thus, the inner and outer Tlayers 46, 48 are preferab]y'
elongatabla, most preferably drawable, but not necessarily
elastomeric. so that the inner and outer layers 46, 48 will, upon
machanical stretching, be at least to'a degree permanently
elongated such that they wiil not fully return to their original
undistorted configuration. In preferred embodiments, the inner
and outer layers 4&. 48 can be subjected to mechanical stretching

—_—
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enbodi nent of the present ‘invention having portions cut away to reveal the

under | yi ng wic bsp9H4. the surface which will formthe outer spgf,gg68é35khe
di sposabl e garnment facing away fromthe viewer; Figure 3 is a fragnmentary
seCtiofal view of the chassis shown in Figure 2 takeh al ong section line
3-3 of Figure 2; Figure 4is a fragmentary sectional view of the chassis

shown in Figure 2 takep;tab@Und&e il rhﬁd‘%r‘ltef)ar%g Fi @H&se 3t H Q#Ef-‘er?ed Sthdt
pl an view of the chass#s of Figure avin

cro
portion such that the fieoRinesoTMd B‘hteén YRER O t"i’d‘n %ffé%%f”?&ﬂ d}"??tdﬂPe
5A is a fragnentary s@eltem]aﬂwevtmw)qhnﬂdhestf*aigcﬂhd chassis shown in Figure
5 taken along section line 5A-5A of Figure 5; -

The chassis 14 of the disposable trzining pants 20
preferably further comprises elasticized 1leg cuffs 32 for
providing improved containment of liquids and other bady
exudates. FEach elasticized leg cuff 32 may comprise several
different embodiments for reducing the leakage of body exucates
in the leg regions. (The leg cuff can be and is sometimes also
referred to as leg bands, side flaps, barrier cuffs, or elastic
cuffs.) U.S. Patent 3,860,003 entitled "Contractable Side
Portions For a Disposable Diaper" issued to Buell on January 14,
1975, describes a 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. Patent

'4,909,803 entitled “"Disposable Absorbent Article Having
Elasticized Flaps" issued to Aziz and Blaney on March 20, 1990,
- describes a disposable diaper having "stand-up" elasticized flaps
(barrier.cuffs) to improve the containment of the leg regions.

- U.S. Patent 4,695,278 entit1ed "Absorbent Article Having Dual
Cuffs" issued to Lawson on- Septémber 22, 1987, describes a
disposable diaper having dual cuffs including a Qasketing cuff
and a barrier cuff. U.S. Patent 4.704,115 entitled "Disposable
Waist Containment Garment" issued to Buell on November 3, 1987,
discloses a disposab]e diaper or incontinent garment having
side-edge-leakage-guarg gutters' configured ~to contain free
liquids within the garment. Each of these patents are
—~incorporated herein by reference. While each elasticized 1leg
cuff 32 may be configured so as to be similar to any of the leg
bands, side _f]aps. barrier cuffs, or elastic cuffs -described
above. it is preferred that each elasticized leg cuff 32 comprise

at least a side flap 104 and cne or more elastic strands 105.

The chassis 14 of the disposable training pants 23 further
preferably comprises an elasticized waistband 34 ‘disposed
adjacent the end edce 64 cf the diéposab]e training pants 20 in

\
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Figure, 6. is a side elevational schematic view of one ultrasonic

appar at us Wiv§ B3/59y46Pe used to produce the seams of the presesir/Ryepbigen:
.This is the replacenent sheet Figure 6A is a fragmentary sectional view
of “t he=apparatus shown. in Figure 6 taken al ong sectith line 6A 6A of Fi gure
6; Figures 7 & 7A are fragnentary sectional views of the |ongitudinal side

region of alternate enfjodiqigpt §h@f pbdie RIRSEN! sé,nvsrqime e gHL P iga.él an
sinplified perspective view, of an_gpparatus,that enp o¥s a‘vqcuun1%e ]
restraint system for rﬁgéﬁEﬁﬁ‘E%ﬂlﬂﬁ’s band 24 disposed in both the front porticn 55

and the rear portion 58. The waistband of the . disposable
training pants 20 is that portion which is intended to be placed
adjacent the wearer’s waist. The elasticized waistband 34
provides a member that. maintains a defined area coverage,
contacts the wearer’s_waist, and is eiastically extensible in ‘at
least the lateral direction so as to dynamically fit against the.
.waist of the wearer and to dynamically conform to the waist of
- the wearer so as to provide improved fit. Thus, the waistband is
generally that portion of the .disposable training pants 20
extending from the end edge 64 of the disposable training pants
20 to at least the waist edge 83 of the absorbent core 28. While
the elasticized -waistband. 34 can comprise a separate element
affixed to the chassis 14 of the disposable training pants 20,
the waistband is preferably an extension of other elements of the
disposable training pants 20 such as the inner 1éyer 45, the
‘outer layer 48, or any combination of these elements and an
elastomeric material joined thereto. AlternatiQeiy, the topsheet
24 and the backsheet 26 of the absorbent assembly 22, may extend
beyond the-edges of the absorbent core 28 and have an elastomeric
material joined thereto to form an elasticized waistband.
Disposable training-pants are.often constructed so as to have two
elasticized waistbands: one positioned in the froent portion 56
and one positioned in the rear portion 58. The disposable
training pants 20 at 1least has an elasticized waistband 34
disposad in at least the central region 68 of the rear portion
58. Preferably. as shown in Figure 2, another é]asticized
—waistband is disposed in the front portion 56. Preferably both
elasticized waistbands 34 are disposed bstween the elasticized

ear f]aps 30.

The elasticized waistband 34 may be constructed in a number
of different configurations including those described herein with
regard to the elasticized side panels. In a preferred embodiment
of the opresent invention shown in Figure 2, the elasticized
waistband 3% comprises an elastic waistband member 76 interposed
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stretching a portion of a chassis, web using neshing corrugated rolls;

Figure 8A i sy@93jgoei fi €d view taken along |ine 8A-8A in Fi guperfR <ssh@9agao
the manner in which idler rolls are used to cause the_chassis web to wap

the | o®er nost corrugated rolls; Figure 8Bis a highﬁ§ enl arged vi ew t aken
at the inset 8B shown in Figure 8 showi ng the degree of neshing of the

cor;ugat e]gl [ﬁ' ! shvw' th Qé\.@g@rﬁ‘Qthirnnt@f] cbh@rb4§edfn9 '?Helr: amr é&v@stmaha&@bm&eveu
portion o e chassis we asse ere. be en;  Fi
sinplified perspectiv&ss9Gj %ﬁﬁ ‘%‘ﬁa\/\fhﬂ'era‘ﬁ gﬁpértﬁﬁt rm‘@deF ei“[ 24f ntthes%tt'ém
of the present mven_tmavevrhﬁ&rtorrgytﬁae tiee frahtr ipagt itthe56 rendenesant abrtion 58 of
stretching process di S&leosﬁ{’spﬁ?{bqwmr'a:’irﬂ'r\&e pafitd S28. NI gh! ¥xfdhar 928d sych an
sinplified cross-sectio
e]ast1c1zea waistband for use herein is tne elasticized waistband
disclosed in U.S. Patent 4,515,595 entitled "Disposable Diapers
With Elastically Contractible Waistbands", which issued to Kievit
and Osterhage on May 7, 1985, and which patent is incorporated
herein by reference.

Any suitable e]astomeric'materiaT as known in the art may be
used as the elastic waistband mémbef 76 of the present invention.
Examples of suitable elastomeric materials include eiastomeric
films. elastomeric foams such as -polyuretﬁane foams or
crosslinked natural rubber foams; formed elastic scrim;
‘elastomeric films such as hcat shrinkable elastic materials:
elastomeric film 1laminates: such as a laminate of a
heat-shrinkable elastomeric film and a resilient member;
elastomeric stretch laminates such as "zero strain" stretch
laminates as described hereinafter or mechanically stretched
pretensicned stretch laminates; and elastic strands made from
rubber, LYCRA, or other materials. In a preferred embodiment,
the elastic waistband member 76 comprises a heat shrinkable

elastomeric film.

In an alternative e-bodiment, the elasticized waistbands 34
and the elasticized ear flaps 30 can be formed by securing a
single piece of elastomeric material to the disposable garment 20
~in both the ear fiaps 72 and the central region 68 of the rear
portion 58 and securirg a single piece of elastomeric material to
the disposable garment 20 in both the ear flaps 72 and central
region 68 cof the front portion 56. Thus, the elasticized
waistband 34 and the elasticized ear flaps 30 can be formed from
the same piece of matefia] to form_a unitary strﬁcture.

In a prefarred embodiment, the chassis 14 compriées
elasticizea ear flaps 30 in the front portion 50 and the rear
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view tgken at inset 9A shown in Figure 9 along a centerline connection the

upper nost ¢ rolls and the | ower nost corrugated rol oS o g5 10
is a sectioﬁgpwgﬁ%aﬁ%f the chassis of an alternate enbodinentbgytf%e

present invention; and Figure 11 is a sectional vie#2f the chassis of an
al ternate enbodi nent of the present invention..This is the replacenent

sheet 6 DETAI LED DESCRIETION £ JHE|NWENTLPIRE 81 290 Ll el bhert s

of the present invention are =~ ) )
the chassis, i.e. they are not separately manipulative elements

secured to the chassis, but rather are formed from and are
extensions of the chassis materials. The elasticized ear flaps
30 provide an elastically extensible feature that provides a more
comfortable and contouring fi; by initially conformably fitting -
the disposable garment to the wearer and sustaining this fit
throughout the time of wear well past when the disposabie garment
has been loaded with exudates sihce the elasticized ear flaps

" allow the sides of the disposable garment to expand and contract.

As shown in Figure 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:
longitudinal side region 88 of the chassis 14. The ear flap 72
generally extends longitudinally from the end edge 64 of the
chassis 14 to the portions of the longitudinal edge 62 of the

chassis 14 that forms the leg opening -(this segment of the
Tongitudinal edge 62 being designated as leg edge 106). In a
-preferred embodiment of the present invention, each ear fiap is
formed by the portions of the inner layer 46 and the outer layer
43 that extend beyond the central regioh 68 of the chassis 14.

In a preferred emboaiment of the present invention, the
elastic ear flap members G0 are cperatively associated with the
chassis 14 in the ear fiaps 72, preferably between the inner
layer 45 and the outer layer 48, so that the elastic ear flap
members 90 allow the elasticized ear flaps 30 to be elasticaliy

-extensible in - the 1lateral direction (laterally elastically
extensible). As used herein, the term "elastically extensible"
means a segment or porticn of the chassis that will elongate in
at least one direction (preferably the lateral direction for the
ear flaps and the waistbands) when tensional forces (typically
lateral tensional forces for the ear flaps and the waistbands)
are applied. and will return to about its previous size and
configuration when the tensional forces are removed. Generally,
elastomeric materiais use?u] in ‘the present invention will
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descrihed as being used on particul ar enbodi ments of a di sposable training
pant. Howeweb.oskjorgfoul d be understood that the present invepdrarsda2oo3ss

i ntended for use on other training pant désigns,  as wyll as on other types
of ~di sposabl e garnents. A unitary disposable garnent™is one which is

I ntended to be discarded after it is used (i.e., it .is not intended to be

| aundered or ot herwi SQOE@%@‘\%’UOPD‘E@HSQQ) at aléks¥hiasdutdoss Bﬂt t‘ftﬁqubFﬁJmal
separatel y manipul ative parts, sich ﬁﬁ a seQaéate CHaSSI ar at &
N pARRY

flaps. The di sposabl SOBETHERt ey’ SR o 1535, e aBeEhn Ry
which is placed in cl dsmedirbxineieaset therbef {ody.,0d "shapppeaelastia).absorb and
contain the various exudates discharged fromthe body A preferred

enbodi ment of the unitary dlsposable arment of the present invention, -
di sposabl e traini ng pants 203N jeSPeHdhyY iPrefsrged ém§°d‘1"ﬁ@3t’t the RIAEiSapars Fhep

of Figure member 90 is operatively associated in the ear flap 72 by joining
" the elastic ear flap member 90 to tne inner layer 46, outer layer
48, or both while the elastic ear flap member 90 is in a
substantially untensioned condition. At least a portion of the
resu]tant composite elastomeriz 1am1nate containing the elastic
ear flap member 90 is then subjected to mechanical stretching
sufficient to permanently elongate the inner layer and the outer
layer components (nonelastic components) of the laminate. The
composite elastcmeric laminate is then allowed to return to its
substantially untensioned condition. The elasticized ear flap is
thus formed into a “zero strain" stretch laminate.
(Alternatively, the elastic ear flap member could be operative1y
assceiated in a tensioned condition and then subjected ‘to
meci.anical stretching; although this is not as preferred as a
"zero strain" stretch laminate.)} As used herein, the term "zero
“strain" stretch laminate refers to allaminate comprised of at
least two p]ies'of material which are secured to one another
along at least a porticn of.their coextensive surfaces while in a
substantially untensioned ("zero strain") condition; one of the -
plies comprising 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 ~(bﬂt not necessarily elastomeric) so
—~that upon stretching the second 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 ' configuration. The resulting “"zero strain" stretch
laminate is thereby rendered elastically extensible, at least up
to the point cf initial stretching, in' the direction of initial
stretching. Examples-of such “"zero strain" stretch laminates are
disclosed in U.S. Patent 2,075,189 issued to Galligan, et al. on
March 3C. 1937; U.S. Patent 3.025,199 issued to Harwood on March

-
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1,-connrise a chassis 14, side seans 10, and an absorbent assenbly 22.

Figure 2 isyg 9%8 44?I |y cut away perspective view.of the di spasgbike-/0938s
trai ni ng pants Figure 1, prior to the front portion 56 and the rear

porti o 58 of the chassis .14 being joined together B@ the seans 10.
The chassis 14 of the present invention preferably has a symetric,

modi fied hour-gl ass S*]%E)elgs-EheU Csha$§te%t14, 1‘(‘117I is4h4;&ﬁfat td eﬁi%éoﬁ"" o (Aﬂﬁt.s'r 15

portlon 56, a r.ear port a crotch I Qn

regions 88, -and ear f1|92§s U7§ dRdenrti | #» @(%nfﬁ% desugd &9 ﬁﬁ?%“ ©8r J‘f‘leaﬁ“nelrrﬁgr
90 operatively associ andd .8t Fatesicld, &‘ﬂr 741 apsued to Jabeenoa Han30atk89eartach
flap which wll  be e'oqfsme%@bdager?f%t LAy &rB aceﬁ%'}lé‘ﬂt Sg'ra%{e%\‘/cv‘éf“-”g_he |

process which will be descri eat all'here
absorbent assenbly 22 is secured to the
Particularly preferred methods and apparatus used for making

“zero strain" stretch laminates out of the inner layer, outer
layer, and an elastomeric member positioned between the same, use
meshing cofrugated rolls to mechanically stretch the components.
'.A discussioh of suitable apparatus. and methods for mechanically
stretching portions of a diaper is'cpntained in the hereinbefore
referenced U.S. Patent_4,107,364'issued to Sisson on August 15,
1878 and U.S. Patent 4,834,741 issued to Sabee on May 30, 1589.
Particularly preferred apparatus and methods are disclosed in
co-pending, commonly assigned, U.S. Patent App]ieation Serial No.
07/662.536 entitled -"Improved Method And Apparatus  For
Incrementally Stretching A Zero Strain Stretch Laminate Web To
"Impart Elasticity Thereto"; -P&G Case 43393 filed by Gerald M.
Weber et al. on February 28, 1991; U.S. Patent Applicaticn Serial
No. 07/662,537 entitled "Improved Method And Apparatus For
Incrementally Stretching Zero Strain Stretch Laminate Web In A
Non-Uniform Manner To Impart A Varying Degree of Elasticity
Thereto": P& Case 4340; filed by Kenneth E. Quell et al. on
February 28, 1991:; and U.S. Patent Application Serial No.
07/662,543 entitled “Improved Method And Apparatus  For
Sequentially Stretching Zero Strain Stretch Laminate Web. To
Impart Elasticity Thereto Without Rupturing The web"; P&G Case
4341; filed by Gerald M. Weber et al. on February 28, 1991; the
‘—specifications and ‘drawings of which each are inéorpqrated herein

by reference.

Details of a particularly preferred incremental stretching
system which can be employed in naktng “zero strain" stretch
laminate elasticized ear -flaps of the. present invention are set
forth in Figure 8. The fully assembled chassis web 810 including

- the _"zefo strain” ear flap web is directed through the
incremental stretching system. ' ‘
\
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chassis 14. As snown in Figure 2, a preferred enbodi nent of the chassis 14

further cona,'éﬁ 728 outer layer 48 and an inner |ayer 46 mﬁ&ﬁj?b&?%g%ﬁghe

repl acenent shee ‘the.elastic ear flap nmenbers 90, elastic wals

meftbers 76, and el astic strands 105 preferably secur &8 between the inner

| ayer 46 and outer |ayer 48. The outer layer 48 is thaE portion of the

chassis 14 which will for teri h [ sab ai_ni pant

20, i.e. face away fromt kr?ééf&g%ﬁér%ﬁgug%tée’r etlhgygﬁﬂig |L§ %’%ﬁﬁﬂ%%ﬁ ,-aébo_?qlo

feeling, and non-irriteataHynes dhentubskantdplly untepsioned elgstimper flap members
(elastomeric patches 804) 1is such that the substantially

untensioned e]éstomeric'pétthes 804 substéntial]y coincide with
the corrugated or grooved segments 824 contained cn the uppermost
corrugated rolls 825 as the chassis web 810 passes between the
segments 824 of the uppermost corrugated rolls 825 and the
continuously _éorrugated or grooved lowermost corrugated rolls
821. '

While the exact configuration, spacing and depth of the
complementary grooves on the uppermdst 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-p=ak groove pitch of appro*imateiy 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 béen employed in a particularly preferred embodiment
of the present invention. The exterior peak of each corrugation
on the aforementioned corrugated rolls typically exhibits a
radius of approximately 0.010 inches, while the -internal groove
formed between adjacent corrugations typically exhibits a radius
of approximately 0.040 inches. When the corrugated rolls are
adjuSted so, that their opposing peaks overlap one another to a
depth between about 0.150 and about 0.175 inches, good elastic
characteristics have been produced in a laminate web of the
preseht invention comprised of 35-50 mil thick elastomeric rubber
foam patches substantially continuously bonded on their opposed

—~ surfaces to a nonwoven inner layer and a nonwoven outer layer
having basis weights in the range of about 20 to 30 -grams per
square yard and comprised of polypropylene fibers.

The degree of overlap of the opposing peaks on the
aforementioned corrugated rolls may of course bz adjusted, as
desired, to produce more or less extensibility in the resultant
“zero strain" stretch laminate web. For the aforementioned roll
geometry a&nd laminate web consiruction, peak-to-peak overlap

\
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outer |ayer may be manufactured froma w de range of materials, such as
plastic fil 3ﬂﬁ ven or non-woven webs of natural fibers s
cotton flbeQEB, hetic fibers (e.g. polyester or polypropylene T ers)
or-a cenblnatlon of natural and synthetic fibers. 26 Preferably, the
outer layer 48 is hydrophobic and is made of a material containing a

significant anmount of _ther I flb ca 0.0r_ noLe,. .
preferably 100% Pr e]d%&a nPaQ, ?m a 35}8 Xg Egibdggx/ﬂgﬁ%vé% ucn as
pol ypropyl ene fi- bersabOUtAosﬂjﬁ5t mﬂhes adsatf@lasﬂﬁyer is Series 6700 Nonvvovens

manuf actured by Scott Nonwovens of Landisville, NJ. The inner Iaye'r 46 i s
t hat portlon of the ChaSSIS 14 form he, i nt I’IQI’ of e, chassTds

14 and will contact at | eAStC¥nl¥ \iﬁ?%?ﬂr%{'hé‘?"é'ﬁ Ayt “fentgr 54 eyeb &S iS3HRS
| ayer is also corrpl i ahY tiofidleeerdlng, 82hd 8dénta rwnapatthmglavmmm weerrugatesi

ski n. o rolls 821 sufficiently to cover the active vacuum ports 822
(shown in Figure 8) located immediately adjacent each continuous
set of grooves 823 on the lowermost rolls 821. The vacuum ports
822, which are positioned so. as to substantially coincide with
the grooved segments 824 on the uppérmost corrugated rolls 825,
are internally connected through the rolls 821 to 3 pair of
vacuum manifolds 82¢ whlch exert suctlon against the chass1s web
810 as the chassis web is acted upon by the grooved segments 824
of the uppermost corrugated rolls 825.

To minimize the build up of either the adhesive used to
secure the'hntensjoned elastomeric patches 804 to the inner layer
web 805 and the outer layer web 806 or the adhesive used to
secure the coincidipg portions of the inner layer web and the
outer layer .web t5 one andther, the grooved'segments 824 on the
uppermost rolis 825 and the continuous grooves 823 on the
Towermost rolls 821 may be either comprised of a low friction
material, such as TZFLON, or coated with a se]f—]ubricatingllow
friction material such as Permaion No. 503 spray coating, as
available from Micro Surface Corporation of Morris, Illinois.

The vacuum ports 822 on the Towermost rolls 821 are
preferably covered by a porous matérial, such as 0.090 inch mesh
—~honeycomb 844, to provide support to the portions of the chassis
web 810 acted upon by the vacuum and to provide a good gripping
surface against the web so as to substantially prevent lateral
slippage or movement of the web across the honeycomb surface
whenever the web is acted upon by the vacuum.

Under optimum circumstances, the maximum degree of
“incremental stiretching which can be imparted to the "zero strain"
portions cf the ear flap containing the elastomeric patches 804

Tl'ns Sheet Has Been Rep
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A suitaple i nner . | ayer 46 may be manufacture froma w de range of

materials, SC lastic films; or woven or non-woven webs of nalura )
fibers (e.g@“ﬂ%%@ﬁg cotton fibers), synthetic fibers (e.g. IQ@%%%#"%%

poryprapyl ene fibers), or a conbination of natural &8d synthetic fibers.
Preferably the inner layer 46 is -nmade of a material containing . a

significant anmount gf thernyplastic fibers,, icglly, 50% ar re, .
preferably 100% Prefggﬁﬁl$f?ﬁg“i%%%?mF39%rp?§%§$Soq3_ﬁg?dgﬁenﬁﬁo /e RPHRL ¢
of pol ypropyl ene fibeelymeriqpriangyt eflayab| yweb t & i auar | dypper 46vebs mierseof
the sane material asdifopsritebnatalher s9Bined Aprttiib@d| arl NB&Iomb 2Y%R¥ficSently
Series 6700 Nonwovens Fﬁpra %urﬁ% b*ang%E gb%gpvgggsgﬂehgnégﬂqé kﬁé H&t
This is the replaceneﬁ §ﬁ%e - y fay even app P P

: that no rupture has taken place. In such 1instances the
functionality, (e.g., the imperviousness) of the "zero strain"
stretch laminate portions of the chassis web is nol impaired.
Etmbodiments of the 1latter type are normally ‘employed in
situations where the aesthetic appearance of the "zero strain®
stretch laminate portions of the resultant disposable garment is
either hidden from view by the design or configuration of the
disposable garment or, if visible, is of no concern to the user

of thé disposable garment.

In still another embodiment of the present invention even
rupture of one or more of the elongatable nonelastic webs may not
render the resultant "zero strain" stretch laminate " web
unacceptable for its intended purpose (e.qg., whgre.a portion of
the backsheet or topsheet of the absorbent assembly, makes up a

"component' of .the laminate web, rupture of the backsheet . or
topsheet does not necessarily destroy the laminate web’s
functiona]ity for its intended purpose as long as one of the
other plies in the laminate web provides the desired function in
the finished article). For example, some degree of rupturing in
the elongatable backsheet web will not destroy the imperviousness
of the resultant chassis web if the elastomeric patches comprise
.a liquid-impervious material). This is partitﬁ]ar]y true with
respect to those “zero strain” stretch laminate web embodiments

—employing -substantiaily continuous bonding between the plies in
question, since relatively close adherence of the piies to one

. another after incremental stretching renders such ply damage
difficult to detect by the end user of the disposable garment.

The suction forces applied to the chiassis web 810 shown in
Figures 8-8B by the vacuum ports 822 acting through the porous
honeycomb material 844 substantially prevent those-portions of
the -chassis wep 810 containing the substantially untensicned

-
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8 The inner layer 46 is preferably positioned adjacent to the outer |ayer
48 and is p |y joined thereto by attachnment neans (notvég ) such
as those meﬁﬁggiﬂgﬁ% in the art. For exanple, the inner la ?§@£W§$8be
secured to the outer |ayer 48 by a uni form continuoudsl ayer of adhesive, a

patterned | ayer of adhesive, or an array of separate lines, spirals, or

spots of adhesive. Adhesives which have heen found to be satisfactory are
manuf act ured by Fi ndl e§?%&ﬂ'ge§7‘\9espa6‘fheél rﬁogr o{}g’," \ﬂﬁéﬁpdﬁgi r?ran?fnirﬁarc&é?%d‘%\s a
Fi ndl ey 2031. Al t er ndaterel ly, inwked adiractiventasndhey pess bedrpen sthe meabing

bondsih pressur ¢ bo[‘fﬁﬂfgﬂ""ir@””ﬂh‘é Ep iuoudly b FesTEESRNR Al £ HRONfR e Phost
any other suitable a ggrrggytedner%q?s'su and the grooved segments 8624 on ‘the

uppermost corrugated rolls 825.

Because the "zers strain" stretch laminate portions of the
* chassis web 810 containing the elastomeric patches 804 are
laterally restrained throughout the sequential web stretching
operaticn, all portions of the "zero strain" stretch laminate web
located intermediate the points c¢f restraint are subject to
substantially uniform incremental strétching as the web passes
between the continuous grooves 823 on the lowermost corrugated
rolls 821 and the meshing portions of the grooved segments 824 on
the uppermost corrugated rolls 825.

This not only maximizes the effectiveness of the incremental
web stretching operation by forcing the elongatable inner cover
and outer cover webs secured to the elastomeric patches to
undergo the fullest possible degrea of elongation during the
stretching  operation, but also substantially prevents
dispronortionately high straining of the inner layér and/or outer
layer webs to which they are secured in -the areas immediately
adjacent the opposed peripheral edge portions of the elastomeric
patchgs.

Figure 9 discloses an alternative incremental web stretching

. system which can be employed. In the incremental web stretching
- —'system shown in Figure 9, a pair of resiliently compressible
disks 940 are mounted adjacent each side of the grboved segments
924 of the uppermost corrugated rolls 925. The combreSsib]e
disks 940 are of & large enough diameter that they tightly grip
the chassis web 910 and hold it securely against the coinciding
hon-grooved portions of the 1owermost'torrugated rolls 921 as
genera11y shown in the cross-section of Figure 9A. Like the
vacuum ports and the porous honeycomb materia1 in. the embodiment
of Figure B. the. clamping effect created by the compressible

- This Sheet Has Been Replaced
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orrconb,l nati ons of these attachrrent neans as are known in the art.

used her ej t he term "joined" enconpasses confi gurations e
an el enent ‘I‘g”c}f'qgé‘& |y secured to the other el enent by afflxip%/[t# /@S@{m

directlzy to the other elenent, and configurations wRéreby the elenent is
indirectly secured to the other elenent by affixing the element to
I nternmedi ate nenber(sﬁ.whic? in tu are, at I xed to the other el enent.

In a preferred enbodi 40; h%r'dpr nEONGIEARE; JIPN-9HPevEhngprt! I°5§/er°f46t ne
and the outer |ayer 4Boweamest inodls 32l yuq:sctlamedlhogmehe:rtsbwhdl pextiby ¢iiuheng

themto the elastic CefastiaPulProRy SolbinchAStie JALEHRATE, HEINEL Sodf rrddd

el astic strands 105.and are | ol ne rect to each e areas

ext endi ng beyond t he E‘P%P?@“éar‘"f | &p df’réﬁ%téf"% SP@‘"aHIEAstVb \X/ﬁ?stﬂﬂé?‘r"d‘%m?ers
76, and el astic s}l‘anshreifﬁing as the web passes between the meshing corrugated

ro]]s The Flgure 9 embodiment can be used with equal facility
on - laminate structures comprised of webs which are either
pervious or impervious to the passage of air.

As will be appreciated by those skilled in the art, the
foregoing restraint methods may be employed either individually
or in combination with one another to pfoduce the benefits herein
described in the resultant "zero. strain" stretch laminate
portions cf_the resultant chassis web.

From the'description contained herein, it is clear that the
improved method and apparatus may be employed to advantage to
produce a wide range of disposable garments either comprised
entirely of or including one or more discrete, iso]ated “zero
strain" stretch laminate web portions.

It -is also recogniZzed that whiie 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 gairs of corrugated roils wherein the
corrugations are not all oriented parallel to one another.
Furthermore, the corrugations on such pairs of corrugated rolls

" “need not recessarily be aligned parallel to either the machine or
the cross-machine direction. For example, if a curvf]inéar
waistband or legbana portion is desired in a disposable garmeni
constructed using the "zero strain" stretch laminate technology
herein disclosed. the meshing teeth on the pairs of corrugated
rolls employed to increhenta]]y stret¢ch the "zero strain”
laminate web portions of the chassis web may be arrayed in the
désired cu: vilinear configuration to produce elasticity along the
desired curvilinear ccntcur rather than in a straight line.

Sheet Has Been Replaced
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In-a preferred enpodi ment of the present invention, at l'east a portion of

t he. chaSS|s‘kp§§éeer outer layers 46, 48 will be -subjectedrkﬁ.ﬁg?gﬁﬁigal

stretching I to provide a "zero strain" stretch lam nte t
the el asticized ear flaps 30. Thus, the inner and2louter |ayers 46,
48 are preferably elongatable nost preferably dramable but not

necessarily el astoneri c. gt 1sb¥urtt§$r Irpg%&gzeféﬁytt Shild ¥R S é?errzelge'w FLSsns

upon nechanical stretchin e rrée P perman
el ongat ed such that thkgrewn|diselased empioy meslying tcahmwﬂoﬁmgiusated roﬂs, the

undi storted corfiguratj&. resmmfe&r%é@deenmmlan?@t& dabRiddnR@t @id i Pifigelan
layers 46. 48 can be su exqr(n:llt%ent strg?ngpn%nlgp%ll"ats1to¥1e empiqung meshing platens to
incrementally stretch the "zero strain" stretch laminate portions
of the web or article in question. In the latter instance, the
only requirement is. that the portions of the “zero strain"
stretch laminate web to be incrementally stretched be'adequater
restrained 'by suitable vacuum or clamping means before the
meshing platens are able to exert enough force on the web to
cause slippage or contraction in a direction parallel to the

direction of stretching.

The elastic ear flap members 90 can be joined to either the
inner Tlayer 46, outer layer 48, or both using either an
intermittznt bonding configuration or a substantially cont inuous
bonding configuration. As used herein, an “intermittently"
bonded laminate web héans a laminate web wherein the plies are

. initially bonded to one another at discrete spaced apart points
or a laminate web wherein the plies are substantially unbonded to
one another in discrete spaced apart areas. 'ConverseTy, a
"substantially continuously” bonded laminate web means a laminate
web wherein the piies are initially bonded substantially
continuously to one another tnroughout the areas of intérface.
The intermittent bonding configuration is normally desirable for
"zero strain” laminzte webs in those situations where the
substantially inelastic webs in the 1laminate are relatively
elongatable or drawable without rupture and where -a high degree

—of z-direction bulking is desired in -the finished laminate. A
continuosus bonding configuration has generally been found
desirable for “zero strain" laminate webs where the degree of

z-direction bulkirng of the finished laminate is not of prime
i=aortance and one or more of the reiative]y inelastic webs in
toe laminate. is difficuit to elongate br draw without causing
rupture. In the latter situation, a substantially continuous
bonding configuration maintains all of the layers of the laminate
in relatively close adherence to one -another after the

Thls Sheet Has Been Replace:
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V\Athout,undue rupturing or tearing. Thus, it is preferred that the inner

d t have a | ow cross- machl ne direction (I|at on)
and out er S%ﬁ{:?/?ﬁ‘% %&/L@b%ﬁié&

yield stren chassis 14 of the disposable training pants
preferably further conprises elasticized leg cw3ds 32 for providi ng
I nproved containment of liquids and other body exudates. Each

elasticized leg cuff 32 ma onpr.i sever di fferen odi nents for

reduci ng the | eakage o‘f“cﬁ%ﬁétéx{}gﬁttég”f% Wﬁ@%‘@@ é‘ﬁF%rﬁé"g eThEET e SUFf °F

can be and is soneti ngwrealcothefrelatddeltvo isslasbis luamIS§ damdged [tapthe bainti ef
cuffs, or elastic cuffigplure UddringPagrent 1n3rre§n§9&aq()3s.,r9e@t'h\tn|g‘3doperatlon, the

€ S O PO BE O\, RENAPRC AP L bt e aon br e

contracti bl e | eg openinedatiaelngnel ast tke wkb ap- aelss dnether e hasitemasli aspliyc makesber s

to : difficult for the end user to perceivé .that any damage has
" occurred. Provided that the ruptﬁre of the relatively in’e.'iastic'
web or webs does not defeat the web’s intended fﬁnctiona]ity,
(e.g., imperviousness), the darhage which does occur to the
relatively inelastic web or webs during the incremental
stretching operation is generally not perceived as a negative in
‘the end product.

Thus, an unexpected benefit which results from the use of a
continuous bdnding configuraticn in particularly preferred "zero
strain” stretch laminate webs is that it permits the manufacturer
of the disposable garment to select from a much wider range of
relatively inelastic webs which may be successfully employed in
laminates of the present invention. 1In essence, it permits the
use of relatively inelastic webs which would not normally be
considered drawable to any appreciable extent in "zero strain"
stretch laminate webs of the present invention. Accordingly,
unless expressly stated otherwise, the term “"drawable" as used
herein, is not intended to exclude -relatively inelastic webs
which undergo a degree of thinning or damage during the
incremental stretching operati'on. )

In a preferred embodiment cf the present invention, the
—elastic ear flap member 90 is substantially continuously bonded
to both the inner layer 46 and the outer layer 48 using an
adhesive. A alue applicator may be used to apply a sub'stant'iaﬂy
uniform and continuous 1ayer'of adhesive to the outer layer 48
and/or the inner layer 46 in those predetermined areas where the
substantially untehsioned é_lasti.c "ear flap member 90 will be
placed. - In a particularly preferrad embodiment, the adhesive
selected is stretchable and the glue applicator comprises a melt

blown applicating system.
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proevi de, an el asti ci zed | eg cuff (gasketing cuff). U S. Patent 4,909, 803

entitled Absor bent Article Having El asti ¢g&ofss, .
i ssued to sz:az a&g Ianey on March 20, 1990; describes a di sposagFe aper

havi ng *" st and- up" el asticized flaps (barrier cuffs) 4% inprove the
contai nment. of the leg regions. U S. Patent 4,695,278 entitled "Absorbent

Article Having Dual Cuffs’y,ks )} p

descri bes a di sposabl e di a nt &L&avfnélp ﬁg\?’p ]§|gn%:m8£h%§ %F:tgé T‘}Hé:hcﬂ
and a barrier cuff. ®beep "éntt°4 bFO4PaIIBC"éP|‘t"D‘tI‘éQ]]" DUd perk ‘P"e ReAdyeing a
Cont ai nment Gar ment " isgsstadt 201 Puht i nvou NGV boved Bzerﬂagﬁ}'mdl stretsBS1dninate

di sposabl e diaper .or |pgontlngnf gfévfﬁeQﬁﬁrahaX%quc?ﬂo?leMc?&lqu& e"?;'ﬁaﬁ?zgf%h, as

gutters configured to Coft & N Wth
Each of these pated¥ailajie f"ﬁ@opb‘br'eﬁbélaﬂﬁm%ﬁ rbeﬁaﬂ@?Sé/ﬁHﬂ)e Georgjig;. | ‘eThe

each el asticized |eglatter system employs a nozzle having 20 orifices per lineal
inch, as measured in the cross-machine direction, each orifice |
. measuring approximately 0.020 inches in diameter. A Findley
H-2247 Hot Melt Adhesive, as avalilable from Findley Adhesives of
Elm Grove, Wisconsin is preferably heated to a temperature of
approximately 340°F and applied to the inner layer and/or the
outer layer at a rate-of approximately 7.5-10 milligrams per
sguare inch. Heated compressed air at a temperature of
approximately 425°F and. a pressure of approximately 50 psig is
issued through the secondary orifices in the adhesive nozzle to
.assist in uniformly d1str1but1ng the adhesive fibrils during the
laydown operation.

Alternatively, the elastic ear flap member 90 and any other
components comprising the ‘"zero strain" portions of the
diéposab]e training pants 20 may be intermittently or
continuously bonded to one another using unheated adhesive, heat

_bbnding; pressure bonding, ultrascnic bonding, dynamic mechanical
bending, 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, configdratidns anrd materials. For
example, the elasticized eér flaps 30 may be formed from one or a

"p]ura]ity of elastic ear flap members 90 operatively associated
in each ear flap 72; the e]astih ear flap members imay have
varying widths and len gths, or the elastic ear flap members . may
comprise relatively narrow strands of elastomeric material or a
larger area elastomeric patch. One elastomeric material which
has been found to be especially suitable'for use as the elastic
ear flap member S0 (especially for "“zero strain" stretch
Taminates) is an elastomeric foam having an elongation to break
o7 at least about 400% and an extension force of at least about
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cutf 32, may be confiéured so as to be sinilar to any of the |eg bands, side

flaps. barr s , or elastic cuffs described above it i eESI/ SR
t hat each elk‘g%?ﬁgééd | eg cuff 32 conprise at |east a side fﬁya('grﬁg4 and one

or ‘nore elastic strands 105. The chassis 14 of the .df%posable training
pants 20 further preferably conprises an elasticized waistband 34

di sposed adjacent the ppdcedoe @4 ofich her diABRS AR 521 80N IeRRALH2A5 Bes
This is the replacenent sheet at east e. rear portion an
more preferably has Unghranadtiesaiied feamed pan gl axomerisodeansi whisdt hatedeen.
frort portion 56 and fioaed suHaEblepdot i @2 a®8an elhBEic WalrSFhpnchemidh ihdlade:
di sposabl e (a) crosslinked natural rubber foams preferably having a caliper
of approximately 35 mils and a density of 13.3 pounds per cubic
foot (0.214 g/cm3), such as is available from Fulflex Inc. of
Middletown, Rhode Island; or as available from Ludlow Composites
Corporation of Fremont, Ohio; or (b) polyurethane foams having a
caliper of approximately 80 mils and.a:density of approximately
2.06 pounds per cubic foot (0.033 g/¢m3) such as is available
from Bridgestone - cf Jkaohama, Japan and marketed under the
tradename Bridgestone SG polyurethane foam; or as available from
General Foam of Paramus, New Jersey and marketed under the
designation of Polyurethane Foam No. 40310. " Other suitable
elastomeric materials for use as the elastic ear flap members 90
include "live" synthetic or natural rubber, 6ther synthetic or
natural rubber foams, elastomeric films (including heat
shrinkable elastomeric films), elastomeric scrim} _elastomeric
woven or nonwoven webs, elastomeric composites such as
elastomeric nonwoven laminates, or the like. '

As shown in Figure 1, the elastic ear flap member .90
comprises a patch of elastomeric material (e]astbmeric patch)
that preferably extends through the entire length of the ear flap
72 in the front ard rear portions 56, 52. Thus, the elastic ear
flap member 90 preverably extends from the end edge 64 cof the
chassis 14 inward to the leg edge 106 of the ear flap 72. The
length and width of the elastic ear flap members 90 are dictated

—by the disposab]é garment’s functional design: Thus, while the
elastic ear flap member 90 preferably extends thrbugh the entire
length of -the ear flap 72, the elastic ear flap member 90 may
extend through only a portion of the length of the ear fTap 72.

It has been found that . the extension characteristics
including the extension forces, extension modulus, and available
stretch (extension); and the contractive forces; elastic creep;
elastic hysteresis; and rate of contraction of the elasticized
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training pants 20 is that portion which is intended to be placed adjacent

the wear enyg 9324 - The elasticized waistband 34 provw@gﬁngﬁmyﬁyH

t hat nalntalns a deflned area coverage, contacts the wearer's waist, and is
elastically extensible in at |east the |ateral direéfion so as to

dynam cal ly fit against the waist of the wearer and to dynamically conform

to the waist of the W%’al.r eﬁaép S@Saltéjlm Seafe doﬁE’fdéY@@wfn'stm RESp erIrB?manca of
wai stband is. generall t1on o t he 3 osabl Ial % nts

extending fromthe en g‘éeGﬂ 5ti¢Red gparpddamt & 2afn ‘ﬁ gga 36 ggma@t
| east the waist edge $Be ofextdmmbsohimaterdetmsZBgi‘Mhithe t hearelr astheci avedall
DA by, COPBIdSGe? SPRALRIRs O\ FTRE T ! XM (1L R EORSES £idh

of the disposable tra anft wal st
ext ensi on of other el éh@h@sr%ﬁttwqéy digh GxbeyIsaon mﬂh\qﬁgcmﬁwezoe%aerms ‘t“he

inner layer 46, the the wearer’s skin while a relatively low extension modulus can

cause sagging/slipping on the wearer. Elasticized ear flap

- having too little available stretch may not achieve a suitable
level of body conformity and may contribute in making the
disposable garment uncomfortable to wear and hard to apply. A
disposable garment having elasticized ear flaps with very low
contractive forces, or poor elastic creep or elastic hysteresis
may not stay in place on the wearer and may tend to s=g/slip on

~the wearer resulting in poor fit and containment.

For the elasticized ear flaps 30 of the.present inventibn,

it has been found that the extensicn characteristics of extension

~ force and extension modulus are preferably within defined ranges.

The extension force préferab]y is ‘50-300 grams per linear inch.

It is preferred that these extension forces be generated at
extensions between about 20% and about 300% extension.

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 avsilzble to fit the garment to the wearer; in additicn, the
maximum amount of recocverable 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) s circumference of wearer) x 100. The
minimum  amcunt of available stretch required for a disposable
garment application using .elasticized ear flaps, is preferably an
available stretch of at least about 35% Tor a "one-size-fits-all"
garment which will fif children from about 22 pounds to about 38
pounds.
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out er Iayér 48, or any -conbination of these elements and an el astoneric

mat eri al JO“&?ngQﬁ geto. Alternatively, the topsheet 24 and tgier/paskasagt
26 of the absorbent assenbly 22, may extend beyond the edges of the
absorbent core 28 and have an elastonerlc mat eri al %QM ned thereto to
form an elasticized waistband. Disposable training-pants are often

constructed so as to have fhyo -%ﬁ?tt'SfZ%Qs%hﬁﬁﬁa”%’tré’&%vé)osﬁ&bmq e%ﬂoﬁﬁe
front portion- 56 and one rear rtion 58

t he :
di sposable training péﬁféteéo‘? 1‘? éé%%t‘ﬁh%e"aﬁa I 3;1%)"( PEl"i‘éd"%F%t’BaﬂH ‘@99“3“
di sposed in at | east tpreperentofalthe egiashiGi@edfedrhdlapar Apoeltajsomﬁsd ear flap

Preferably. - as  showqys hnsEigUidhe ontr300LBCForcel ARk FLEAY sialis! AN 5
? rabl ot ands

di sposed in the front portion sticlzed wai st
34 are di sposed betwe®Ant Kd 1BRiAGt F’?}'f"zé(ft%"arbef'r‘%p%‘"ﬁoand Toaded. In contrast,

excessive contractive forces may reduce the comfort for the
wearer and produce pressure markings on the wearer’s skin.
Contractive force is measured as the force per unit width
produced while relaxing an elastomeric composite at a particular
extension. In preferred embodiments of the present invention,
the contractive force of the elasticized ear flaps is preferably
at least about 50 grams/inch at 10% extension (a 10% extension
would require the sample to be stretched to 1.1 times its
original length).

Typical elastomeric materials show a hysteresis loop of
force in their stress-strain property. That is, for a given
extension, the force (extension force) required to uniaxialiy
extend the elastomeric material is greater than the force
(contractive force) the elastomeric material exerts when it is
allowed to contract from its pre-extended condition. The former

. curve can be referred to as the "load curve” and the latter curve
can be referred to as the "unload curve". The "load" extension
force (extension force) is falt by the wearer or parent when the
elasticized ear flap is stretched to apply the garment to the

_wearer. The wearer more nearly “feels" the "unload" contractive
forces {contraztive forces) once the garment is on. Therefore,
the hysteresis l1oss should not ba so great that the contractive

—~force is low enough to allow sagging/slipping of the garmert on
the wearer.

Al elastomeric materials undergoing sustained stress/strain
have diminishing forces with time (i.e., elastic creep).
Therefore, it is desired to make sure this reduction in wearing
forces over time doesn’t fall below a minimum for wearing
stability. The elastic creep should therefore be kept at a
minimum. In oraferred embodimenis of the present invention, the

—_—
This Sheet Has. Bee

B ——



‘The el asti ci zed wai stband 34 may be construct ed in a nunber of d| fferent

conf i gur at i Qiysealgyak4!di ng those described herein with regard teery{€92/00388
el asticized side panels. In a preferred enbodi nent of the present invention

shown i*n Figure 2, the el asticized waistband 34 corrpfr7| ses an elastic
wai st band menber 76 I nterposed This is the repl acenent sheet bet ween t he

inner cover 46 and the;pt elrerﬁﬂVeJr 48 201h ABMRIAL ] M?ﬂe)h?fﬁsps‘?'rﬂ:tte%r@étte'? than

either or both the inn v athe o ter cover her th
front portion 56 and ragﬁ‘f goft |‘B‘?1s§ arigipal GF%B’OE%%" te"csr’ ﬂ%ﬁg‘o BHWF%S

20. An exanple -of such an elasticized wai stband for use herein is the
el asticized wai stband The elasticized ear flaps 30 may also be provided with
' differential extensibility along the Jlongitudinal axis when
stretched in the lateral direction. As used herein, the term
“differential extensibility" is used to mean a material having a
nonuniform degree of elastic extensional properties, as measured
in the direction of stretching at various points along an axis
oriented substantially perpend1cu1ar to the direction of:w"
stretching. This may, for example, include varying the elastic
moduius or available stretch or both of the elastomeric
material(s). The differential extensibility is preferéb]y
designed into the elasticized ear flaps 30 so that the laterél
. extensibi]ity varies longitudinally through at ieast a portion of
the elasticized ear flap as measured from the end edge 64 of the
disposable training pants'ZO to the leg edge 106 of the ear flap.
Without wishing to be-bound by any theory, it is believed that
differential extensibility- along the ]dngitddina] axis when
stretched -in the lateral direction allows the elasticized ear
flap to differentially stretch and conform to the wearer’s waist
during use while providing a secure anchor about the hip of the
wearer so as to 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 alternztive 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 fesu]ting in more Jocalized
st: .tching of the elasticized waistband 34-and a more compliant
abdominal fit.

The differential extensibility can be achieved -in a number
of different ways. The elasticized ear flaps 30 can have
multiple combined elastomeric materials, multiple configurations
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disclosed in U S. Patent 4,515,595 entitled "Di sposabl e Di apers Wth
El asti cal | yy ;1 Dbl e Wai stbands”, which issued to Kievit rRAYUEF6ha0e
on May 7, 19 a@’g whi ch patent is |ncorporat ed herein by refereénce. ny
sui t ablze el astorrerl c material as known in the art m8y be used as the
el astic wai stband nmenber 76 of the present invention. Exanples of suitable

el astomeric material Sfbrncc#‘é'deq a?idﬂé?%”ﬁ{xﬂe‘hil' ',”@» the eéx@ﬁﬁqm?rdr% rff19§“EE the

such. as pol yurethane oamns crossl tura f oans;
formed elastic  scPIIntomerist oWer?Té‘e"f |“13Fr%”a%uc°rf BILeRigks @?’h‘i"ﬂké‘lﬁl gthe

el asti c. mat eri al s; ekbaftoorredc earf i |fMap | @dy nakes nongli€brm. asFor a example,
| am nat e a hea I ] d ' Sij.l
?r AR E:'%rﬂhgp &tgnsﬁ%?ﬁﬁtﬁngﬂ %e a&hemad aﬂ\ se?ercet%gh“,]agmt

menber ; Mammmmcs am na h Zero _ ]
| ami nates as descri beBOMdPRS naf t dhe oelasddniaedcary fétapethyheléﬁmg elastomeric

materials having varying extension or contractive forces,
modulus, or other inherent properties such that more or iess
(varying) lateral extensibi]ity'is achieved in one portion of the
elasticized ear flap than the adjacent portion. The elastomeric
materials may also have varying lengths, sizes, and shapes that
provide differential extensibility. Other ways of varyihg the
properties of materials that form the elasticized ear f]aps”as‘
are known in the art may also be used.

A particulariy preferred method and apparatus for imparting
a varying degree of extensibility to a "zero strain" stretch
laminate is to pass the "zero strain" stretch laminate through at
least one set of meshing corrugated rolls, at least one of the
corrugated rolls havihg-corrugations of nonuniform profile along
its point or points of contact with the "zero strain" stretch
laminate web. As a result, the portioné of the laminate web
passing between the set of rolls are nonuniformly stretched.
This, in turn, produces a "zero strain" stretch 1aminate which is
nonuniformly elasticized in a direction substantially
perpendicular to the nonuniformly profiled corrugatiqns.

In a preferred embcdiment of the chassis as shown in Figure

2, the Tongitudinal side region 88 is that portion of the chassis

—14 that extends latesrally outwardly from the ear flap 72 to the

longitudinal edge €2 of the chassis 14. The longitudinal side

region 88 generally extends longitudinally from the end edge 64

of the chassis 14 to the portion of the iongitudinal edge 62 of

the chassis 14 that forms the leg opening (this segment of the

Tongitudinal edge EZ béing designated as' leg edge 106). While

the longitudinal side region 88 can comprise a separéte.e]ement

-affixed to the ear flap 72 of the chassis 14, the longitudinal

side region is preferably an extension of other elements of the

-
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pretensjoned stretch |am nates; and el astic strands nmade from rubber,

LYCRA, or @igeyedmagerials. In a preferred enbodi nent, the p@-ﬁggéﬁo%ss
wai st band nmenber 76 conprises a heat shrinkable el astonmeric film 1n an

alternati ve embodi ment, the el asticized wai stbands 32 and the el asticized:
ear flaps 30 can be forned by securing a single piece of elastoneric

material to the di spogphl®sofr geg a%Othél ufﬂﬂ&,h 1t Er R, {Aaal%ﬁt{ﬂ v’a?& %Ee the
central reglon 68 of the rear uring a sin ece

orti
el astomeric material tBPYIREL d?‘g a‘g‘Fe @%’?ﬁ'?ﬁﬁ"t % 9 al?iéSt ﬁ°’¥bdéaE‘é’|" PlfaﬁgeSPZ
and central region 68lemehts.t hdn ﬁrpnetferpem tembod imeft of Thespresehe invention

clastioized val stbandedh Ay tEEN ASIALIRECES b 2Rml BABOREIHO BP dene
fromthe sanme piece oF ? tary stru
preferred enmbodi ment ""‘e"t Wgrc‘}ﬁaégq guterslayesnih |t§é% extend beyond thz ear flap

72.

Referring again to Figure 1, seams 10 are preferably formed
* by bonding togefher 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 numbef of different
ways. For examp]é, 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 regions 88 to form an
inwardly extending fin seam, thé']ongitudinal side'regioné 88 may
be overlapped and bonded together, or -the longitudinal side
regions 88 may be bonded together usihg any other seam
configurations that are well known.in the art. The bonding can
be by any suitable means well known in the art appropriate for
the specific material employed in the longitudinal side region 88
of the chassis 14; thus sonic sealing, heat sealing, adhesive
bonding, sewing, and the like may be apprepriate techniques.
- Examples of such seaming techniques are disclosed in U.S. Patent
4,355,425 issued to Jones, et al. on October 25, 1982; U.S.
.Patent 4,519,643 issued to Roberts on October 28, 1986; and U.S.
Patent 4,909,804 isshed'to Douglas, Sr. on March 20, 1990.

- In a preferred embodiment of the present invention, the
disposable garment is formed by folding the chassis in the crotch
- portion 57 so that the longitudinal side.regions §8 of the front
portion £5 are substantially superposed with the longitudinal
side regions 88 of the rear portion ‘58, as shown in Figure 5,
forming two seaming areas 40. Figure '5A shows a preferred
embodiment of the seaming area 40 comprising-the Tongitudinal
side region 88 of the front portion 56 and the longitudinal side
region 88 of the reaf portion 58. Preferably, the 1ayers of
T
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elasticized ear flaps 30 in the front portion 56 and the rear 12 portion

58. The el gsdlogjgee ear flaps 30 are unitary elenments of thep %ﬁhﬁw

t hey are not separately mani pul ati ve el ements secured to the chassis,

rat her :are formed from and are extensions of the cha¥dis naterlals ‘ The
el asticized ear flaps 30 provide an el astically extensible feature that

provides a nore conf Or,{aQQ,lﬁ]a,m,ﬁ@lath ! %mﬂh& apt\.(a,' H%Je! @HMaf%ﬁmf’ A5BR dhts.

fitting the dlsposable gar nent e wearer sus

t hroughout the time of %a‘?"e\ﬁ%ﬂalb‘baﬁc'\)\hwefh‘bf df‘%p%f@&b‘?ge aga% rr’én!“a%spfbé%
| oaded wi th exudates siameemdtheisil.asthcazpcbfeared ledpsdiment, each layer of the

seaming area 40 will combriée 100% polypropylene fibers.

The seam !0 is preferably formed by treating the seaming
area 40 with mechanical energy sufficient to cut a portion of the
seaming area 40 while simultaneously fusing a narrow marginal
area adjacent to the cut. The fused marginal area is a
relatively smal] region and provides a finished flangeless seam.
As used herein the term “flangeless seam" refers to a seam which
extends from the disposable trainihg pants -20 about 1/16" or
less.” . Preferably the flangeless seam will extend from the
garment about 1/32" or less. In a preferred embodiment, the
flangeless seam 1is substantially a splice between the front-
portion 56 and rear ﬁcrtibn 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 nct
much greater than the thickness of the sheet materials.

Although there is considerable evidence to indicate that all
energy is mechanicsl 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 ulfrasonic bonding of
autogeneous prassure bonding) as well as to thermal energy (e.g.,

—the energy employed in heat sealing). Preferably, ultrasonic
"energy is uced to simultaneously cut and bond the seaming area 40
to produce the seams 10 of the present invention.

Preferably. the mechan1ca] energy is input to the seam1ng

area 40 using an ultrasonic apparatus. ‘An uItrasonnc apparatus
will generally comprise an ultrasonic converter unit which
‘receives high frequency electrical energy from an electrical

" energy sourcz via an electrical conductor. The converter unit

N
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arigm/the Zides of tne disposable garnment to expand and contract. As shown
in Figure 2, each ear flap 72 conprises that portion of the Sl 4 3 hat
ext ends | atWeMIP7Hut wardly from and al ong the central regi O%E’Zé”séog?/q’bﬁ%é' :
chassig 14 to the longitudinal side region 88 of th&lchassis 14. The ear
fLap 72 %zneralLy extends longitudinally fromthe end edge 64 of the
chassi s to the portions of the |ongitudinal edge 62 of _the chassis .14
that forms the |eg*OndptH r@ez‘("clﬁFE"‘csééﬁ%sﬁf‘cerof 'gatteﬁéallooﬂ%fi t?f(?ivhcg‘lng’ edfe
62 bei ng designat ed asespogsectgehigbtirequency Enppt efower edeemdnddd rynbradfionshéo
present invention, e%mpg@‘évrhtiélg%L\Ztofsgﬁrﬁge ek HAGPRIthORS a®ive RS 4 I0&Jort

| ayer 46 and the outer : xtend beyond the central region 68 of
the chassis 14. In a piréper WBirhe AEISdRY®AL 3N 1t he present .invention, the -
el astic ear flap nmenbers 90 are operatively associated with the

Figure 6 is a side elevational schematic view of a preferred
ultrasonic apparatus, shown generally at 600. The ultrasonic
horn 650 having a working tip 652 is coupled to an ultrasonic
converter unit 645 which' receives high frequency electric-]
enercgy from an electrical énergy-source (not shown). The working
tip 652 of the horn 650 is opposed by an anvil 654 mounted on an
axially rotatable roll 656. The folded chassis 614 of the
disposable garment is shown passing between the working tip 652
and anvil 654. -The ultrasonic horn 650 is operated at an
ultrasonic frequency. preferably in the range of about 20 kHz to
about 49 kHz, but any other frequency in the normal operating
_range between 16 and 100 kHz will be suitable.

Figure 6A shows a cross-sectional view of the seaming
apparatus 600 of Figure 6. The seaming area 40 of the folded
chassis 614 is shown passing between the “anvil 654 and the
working tip 652, as the horn 650 oscillates back and forth; i.e.
toward and away from the anvil 654. The ultrasonic energy of the
seaming apparatus 600 causes the layers of polymeric material of
the seaming area 40 to soften and flow, thinning or cutting the
seaming area 40 in a first area 658 while fusing the seaming area
40 in the thin marginal areas adjacent the first area €58 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 dispoﬁed as selvage, the fused mass 660 of the portion
662 of the sea: ng area 40 which is still part of the disposabie
training pﬁnts 20 will provide to the disposable traiding pants
20 a finished seam 10 which is substantially a splice between the
front portion 56 and rear portion 53. ' '

The anvil 654 of the preferred seaming apparatus 600 shown
in figure 6A, has a contacting edge 670. Tne width of the
contacting edge is designated by the letter W’ and is preferably
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chassis, 14 in the ear flaps 72, preferably between the i nner | ayer 46 and’

the outer | a‘¥,§;93?1q%%6so that the elastic ear flap menbersi 20 ?kym%?@rgﬁ“

el asticized € s 30 to be elastically -extensible
ditectiton (laterally elastically extensible). As iged herein, the term
"elastically extensible" neans a segnent or portion of the chassis that

will elongate in at |least. o irection refera he |ateral. directiop,

for the ear flaps and a[oﬁgt V\dk;'?]g?bé'ffﬁgﬁ‘ vvﬁréﬁ ?_'bvﬂii g#%lat'f%r ‘é‘s%(ef'?lﬁlgcﬁ?qe? e3h

lateral tensional foro®dch dorme eeglef |wifh thedcataciingsedsan6d). affe apgiei ety
?nd will I ][et urn to alpeUbeveldd edﬂser ‘@H§i.gn|§t€at9by and f&%t Q\U_Eﬁ%f 'i§’rbr\éﬂ%ﬁﬁlbw"e

ensi ona orces are renoved., ner a, , stoneyic . materials useful

in the present inveﬁﬂ”onldswi ﬁla'he mdL:lY ofe tqm anvil 654 1s aes1gnate% %y 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 0.3100

inches. ' ' )

Without being bound by any particular theory, it is believed
that the ultrasonic horn 650 creates, by virtue of its high speed
low amplitude oscillations, localized frictional lossés, the heat’
of which causes the polymeric fibers of the seaming area 40 to .
soften and to fuse.. This welding or fusing action is'very rapid
and occurs within such a weil defined zone as to leave the
‘surrounding material substantiaily undisturbed.

Examples of methods and apparatus for treating materials
with ultrasonic energy are disclosed in U.S. Patent 3,657,033
issued to Séger on April 18, 1972 entitled "Method and Apparatus
for Continuous Cutting and Jojnihg of Thermoplastic Sheei
Material"; U.S. Patent 4,400,227 issued to Riemersma on August
23, 1983; U.S. Patent 4,420,148 issued to Schaefer on February 7,
1984; U.S. Patent 4.550.427 issued to Flood on December 24, 1985
entitled "Ultrasonic Seal and Cut Method and Apparatus”; and U.S.
Patent 4,693.771 issued to ?éyet, et al. on September 15, 1987
entitled "Woven Textile Fabric.Having and -Ultrasonically Cut and
Sealed Edge and Apparatus and Process for Producing Same"; all of
which references are incorporated herein by reference. U.S.
—Patent 3,457,132 issuad to Tuma, et al. on July 22, 1969 entitled
"Apparatus for Severing and Sealing Webs of Heat Sealable
'Packaging Material in a Single Operation”, discloses a method and
apparatus for severing and sealing webs of heat sealable material
using thermal energy. Tnis reference is also incorporated herein
by reference. o

The present inventors have found that when making the small
flangeless seams of tne present invention, it is preferable that
the layers of polymeric material of the seaming area 40, have
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13- contractively return ta at | east about. 75% of their origfnal

configurati i.thi.n about 5 seconds or |ess upon stretch amqn4?§gg'
\Q@oﬂ’égipf‘g, a : er rg?sg

rel ease ther "snappy" elastic). In an eggecially pre
enbodi rrent, the elastic ear flap nenber 90 is operaffvely associated in the
ear flap 72 by joining the elastic ear flap nenber 90 to tne inner |ayer

46, outer layer 48, of; hoih mWilngoé]&%;% aﬁg;ﬁ% %%?efdr%?e%ff?e?ﬁgoﬂiles ﬁieﬁmﬁ'sg

substantial ly untensioned condit a portiogn of e resultant
conposi te el ast oneri caneanthdeemidenphi lvees ©fictha s3me Fobyreric MAtREtAer B0 s
then subjected to nechafeaald aiboeinht N@asiufllbyei enttheosqaminpaeead 49 wildngaae
the | amnat el Fha ASwBYERS EonpP Sing IR LI propy| SR FigFL1 © components) - of
The strength cf the flangeless seams. of the present
invention can be increased by using polymeric material having a
higher basis weight. If the material of the 1ongitqpina] side
regions 88 is very thin, the seaming area 40 may not contain
sufficient material to form an adeqﬁate 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
qgntain . sufficient material to form an ~adequate seam.
Embodiments of the present invention which provide additicnal
layers of material in the longitudinal side regions 88 and
therefore provide additional material to the séaming area 40, are
shown in the fragmentary sectional views of Figuresi7 and 7A.
Figure 7 shows the'inﬁer layer 46 being folded over the outer
layer 48 in the longitudinal side region 88 to provide three
layers of material in the longitudinal side region 88. Figure 7A
shows the outer layer 48 being folded over the inner layer 46 in
the longitudinal side region 88 to provide three layers of
material in the longitudinal! side region 88. '

Figure 11 shows an alternative embodiment of the present
.invention wherein the chassis 14 comprises an outer layer 48
 which is folded to eavelope the c¢lastic ear flap members_90 and
~formed ths.longitudinal side regions 88. The absorbent assembly
22 is secured to the outer layer 48 and comprises a topsheet 24,
backshez=t 26'and absorbent core 28. .

The training pants 20 will also tomprise an absorbent
assembly 22. The absorbent assembly ‘22 ‘of tie disposable
training pants 20 is an insert, i.e. an element formed separate]y
from the chassis and inserted therein. The absorbent assembly 22
is any absoroent means which 1is generally compressible,
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conposite elastoneric lamnate is then allowed to return to its

substantlal ioned condition. The el asticized ear fla
1) oI, PFZ%% a8,

for med in zero strain” stretch | am nat e
the elastic ear flap menber could be operatively as%bciated in _
tensioned condition and then subjected to necananical stretchlng;

al though this is not rre zer rain" stretch nat As
used herein, the ter nf rng ?rggn "‘”“?‘r‘é %Paﬁt *nYEUEr et XLt 8"?933 aPé
conpri sed of at Ieastabtsmtpgl eyl petatning ilaguidsi suchare wdoerad pbheyngertain

anot her along at | easfoqg magﬂe@n of their coextensive surfaces while in a
substantially untensioned ("zero strain") condition; one of the plies
conprising a materi'al which is stretchable and el ast oneri ¢ (i.e., it will
return substantially to iAss shovrensi drigdrali 2ventheonrbsabert arsemlmyl | &2d otferthel e

-force has been rel easdhoaBie %2540 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 1is preferably
positioned adjacent the inner 1ayér 46 and 1is. 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. ‘ '

The absorbent core 28 may be any absorbent means which is
generally compressible, conformable, non-irritating to the
wearer’s skin, and capable of absorbing and retaining liquids
such as urine and other certain body exudates. As shown in
Figure 2 and Figure 4, the .absorbent core 28 .has a garment
surface 100, a body surface 101, side edges 82 and end edges 83.

The absorbent core 28 may be manufactured in a wide variety
of sizes and shanes (e.q., rectangu]ar, hourglass, "T"-shaped,
asymmetric, etc.) and from a wide variety of liquid-absorbent
materials ccmmonly used in disposable diapers and other absorbent
articles such as comminuted wood pulp which is generally referred
to as airfelt. Exaiples of other suitable absorbent materials
include creped cellulose wadding, meltblown polymers including
Toform, cross-linked cellulosic fibers, tissue including tissue
wraps, abscrbent foams, absorbent sponges, superabsorbent
polymers, absorbent gelling materials, or any equivalent material
or combinations of materials. The configuration and construction
of the apsorbent core may also be varied (e.g., the absorbent
core may have varying caliper zones, a hydrophilic gradient, a
superabsbrbent. gradient, or lower average denstty and Tower
average basis weight acquisition zones; or may comprise one or
more layers or structufes). The total absorbent capacity of the
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ply which is el ongatable (but not necessarily elastoneric) so that upon

stretching thaygesaedsp!y Wl

el ongated so that upon rel ease of the applied tensile forces, it wll

not fully return

to its original undeforned cenflguratlon. The

resulting "zero strain" stretch lamnate is thereby rendered elastically
extensible, at least up to the point of initial stretchin i n the
direction of initial3bsoreanthrong. 28 shawsl.cbowsverudr comprbi £ rith-thet desian

| ami nates are di scl Ok®@ihg) abld She Patemied2ude’bf 188 disposablé arehing gamts efo; al .

on March 30. 1937,
t he repl acenent sh

L*’u%thg)rat ?I';'et s?’z %?d Ja%?orlbiﬁy%qpsatva({fv@ﬁ)éj aB%rIMQFtC t]'o;‘rehlzg s

may be varied to accommodate wearers ranglng from infants througb
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. Thefefqre, 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 nct 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, Houghfbn,
and Gellert on June 16, 1987; U.S. Patent 4,834,735 entitled
"High Density Absorbent Members Having Lower Density and Lower
Basis Weight Acquisition Zones" issued‘to Alehany and Berg on May
30, 1989; and U.S. Patent 4,888,231 entitled “Absorbent Core
Having A Dusting Layer" issued to Angstadt on December 19, 1989;
also describe absorbent. structures that are useful in the present .
invention. Each of these references are incorporated herein by
reference. The absorbent core 23 is preferably a batt of airfelt
and particles of absorbent gelling material, about 13 centimeters
wide (lateral dimension), about 37 centimeters long (longitudinal
dimension) and approximately 8 centimeters across the narrowest
part of the crotch portion 57. Preferably, the portion of the
absorbent core that will be generally located in the front
portion 56 and .crotch portion 57 will have a higher .basis weight
than the portion of the absorbent core that will be generally

be, at least to a degree, permnpaths92/09388
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14- 13, 1962; U.S. Patent 4,107,364 issued to Sisson on August 15, 1978;

U S. Patent 4u@05Hed@d i ssued to Sisson on June 24, 1980; and p¢E/URet/mmiss
4,834,741 issued to Sabee on May 30, .1989."- Each of these patents are

i ncor porated herein by reference. Particularly pregerred nmethods and
apparatus used for naking "zero strain" stretch |anm nates out of the inner
| ayer, outer |ayer, and an el astoneric nmenber positioned bet ween the sarne,

use meshi ng corrugatlé’&af"iﬂ 18 thg reaenhesntdan 158- stMose Arefarabd vmtbperprsionaof
di scussi.on of suitabihe apgpaberitusosncthaetkiddsbé ogenerLNgniocitby i tae chiony

Dot o™, Sy a0 SSRGS S 91 VSRES ARl e
4,834,741 issued to fe&%é BrPavay VG@th1989t"ePa‘P“ttﬂ§%|l°efr the gpegréenrtfor Rkt us
and methods are di salidbem géherally located in the rear portion 58. In a preferred
' embodiment of the absorbent core 28, about 25.4 centimeters of
the absorbent core’s length will be generally located in the
front portion 556 and crotch portion 57 and will have a basis
weight of about 0.69 grams per square inch, and 11.4 cent%meters
of the absorbent core’s length will be generally located in the
rear portion 58 and will have a basis weight of about 0.23 grams

per square inch.

The backsheet 26.is positioned adjacent the garment surface
100 of the absorbent core 28 and is preferably joined thereto by
attachment means (not shown) such as those well known in the art.
For example, the backsheet 26 may be secured to the absorbent -
core.28'by'a uniform continuous layer of adhesive, a patterned
layer of adhesive, or an arréy of separate lines, spirals, or
spots of adhesive. Adhesives which have been found to be
satisfactcry are manufactured by Century Adhesives, Inc. of
Columbus, Ohio and warketad as Century 5227; and by H. B. Ful]er
Company of St. Paul, Mlnnesota and marketed as HL-1258. The
~ attachment means will preferab]y comprise an open pattern network
of filaments cf adhesive as is disclosed in U.S. Patent 4, 573 986
entitled "Disposablie Waste-Containment Garment", which issued to
Mipéto]a and Tucker on March 4, 1986, and which is incorporated
herein by reference. An exemplary attachmént 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 27, 1989. Each of these
patents are incorporated herein by reference. A]ternative]y; the
attachment means 'may comprise heat bonds, pressure bonds,
ultrasonic bonds, dynamic mechanical bonds, -or any other.suitable

[
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co- pendi ng, comonl y assigned, U S. Patent Appl i%ation Serial No.

07/ 662. 536 e 43l "1 nproved Met hod . And  Apparat us P /US92/09388
Increnentally St r%{ﬁfsng A Zero Strain Stretch Lam nate Web To Inpart

El asticity Thereto"; P&G Case 4339; filed by Geral gsM Wber et al. on
February 28, 1991; U.S. Patent Application Serial No. 07/662,537 entitled
"1 nproved Met hod And %par atus For Increnentally Stretching Zero Strain
Stretch Lani nate Webatkrchmeminmeanst @t gomiNmatiens ofothasgpatiachmenyamagnsps are
Degree of El asti ci k¥owhhes @he " artP&G Case 4340; filed by Kenneth B. Buell
et al. on February 28, 1991; and U.S. Patent Application Serial No.

07/ 662, 543 entitled "1 nproved Met hod And Appar at us For
Sequential ly Stretching Zee dackshaeh 28t i etiohervdpindbel MalidSTd el gpantine) and

Elasticity Thereto V\ﬁ§hﬂﬂfeﬂb95'uﬁlbrﬂﬁaxﬂﬁ'e¥épmm R&En {RSHr 2484 Fifihl ©5h th¥ugn
Gerald M V‘éber et al 199 he

other f ex1b e 1¥qu1d 1mperv1ous materIals may also be used. As
used herein, the term “flexible" refers to materials which are
compliant and will readily conform to the general shape and
contours of the human body. The backsheet 26 prevents the
exudates absorbed and contained in the absorbent core 28 from
wetting articles which contact the dispbsab]e training pants 20
such as bedsheets énd‘undergarments. The backsheet 26 may thus
comprise a woven or nonwoven material, polymeric films such as
thermoplastic films of polyethylene or polypropylene, or
composite materials such as 4 film-coated nonwoven material.
Preferably, the backsheet is a film having a thickness of from

about 0.012 mm (0.5 mil) to about 0.051 mm (2.0 mils).

The size of the backsheet 26 is dictated by the size of the
~absorbent core 28 and the exact disposable garment design
selected. In a preferred embodiment, the backsheet 26 will wrap
~around at least the absorbent core and possibly over the edge
portiohs of the topsheet 24 in at least the crotch portion 57, so
that the elasticized leg cuff 32 will be free from any backsheet
material, and, thus, are not inhibited by the backsheet material.
. Alternatively, the topsheet 24 may wrap around the core and under
the edge portions of the backsheet 26 in at least the crotch
portion 57, or the topsheet 24 and backsheet 26 may be
"sida-notched" in the crotch portion 57 so that the elasticized
leg cuffs 32 are not inhibited by the backsheet material.

The topsheet 24 is positioned adjacent the body surface 101
of the absorbent core 28 and is preferab]y 301ned 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 25 to the absorbent core
28.. In a preferred embodiment of the present invention, the

ThlS Sheet Has Been Replaced
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-specifications and draﬁﬁngs of which each are incorporated herein by

ref erence. 12 gd part icularly pref erred increnental. st rqicﬁ?tnﬂz/w,ss
systen1mh|ch can be enployed in making "zero strain" stretch | ami nat e

el asticized ear flaps of the present invention areyget forth in Figure 8.
The fully assenbled chassis web 810 including the "zero strain" ear

flap web is directed through the increnental stretching system This
is the replacenent dpsheet 245afdeftber baksheetFid§uree [ grinpd divectiyritng eath t he

chassis web 810 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 weafer’s.skin. Further, the topsheet 24 is
tiquid pervious permitting liquids (e.g., urine) to readily
penetrate through its' thickness. A suitable topsheet may be
manufactured from a wjdé' range of materials, such as  porous
foams; . reticulated fcamé; apertured plastic films; or woven or
nonwoven webs of natural fibers (e.g., wood or cotton fibers),
synthetic fibers (e.g., polyester or polypropylene fibers), or a
combination of natural and synthetic fibers. Preferably, the
topsheet 24 is made of hydrophilic material.comprising about 20%
to 30% rayon so as to feel wet and signal a discharge of urine to
a toilet training child. -

There are a number of manufacturing'techniqués which may be
used to manufacture the topsheet 24. For example, the topsheet
24 may be a nonwoven web of fibers. When the topsheet comprises
a nonwoven web, the web may be spunbonded,’ cardéd, wet-laid,
meltblown, hydroentangled, combinations of the above, or the
like. A preferred topsheet is carded and thermally bonded by
means well known to those skilled in the fabrics art. A suitable
topsheet is manufactured by Fiberweb North America and available
as 80/20 polypropylene/rayon carded fhermal]y bonded nonwoven.

While in a preferred embodiment of the pfesent'inveﬁtion,
the topsheet 24 does not form a part of the chassis 14, but is
separately manufactured and inserted as part of the absorbent
assembly 22 onto the chassfs, the chassis 14 may be made without '
aﬁ inner layer 46, and the topsheet 24 of the absorbent assembly
22 may extend beyond the edges of the backéhéet_ZG in at least
the front and rear portions 55, 58 of the chassis 14 such that
the topsheet 24 will be disposed over the elastic ear flap
‘members 20 and form the wnner surface of ‘the chassis 14 (shown in

Th1s Sheet Has Been Repl
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containing the substantially untensioned elastic ear flap nenbers

(el astoneric “R?%ﬁﬁ?ﬁt 804) is such that the substantiall ycrmusssioesssd
el astoneric patches 884 substantially coinci'de with the corrugated or
grooved segnents 824 contained on the uppernpst cosgugated rolls 825 as the
chassis web 810 passes between the segnents 824 of the uppernost corrugated
roll's 825 and the continuously corrugated or grooved_ | owernost corrugated
rol I's 821. Wile theigueet1®oenf inuthis cambodingdt ngatanteagbph PEFtioRe of  the

conpl egent agy gr OOVel?bp@ﬁ'eettPQ-’l UpPefuBFSdteants | a3l stretcigiagednr otdes ol |
Uhe”+ zero straint  SONBYEHR | Am HaTR SEFL N, Sohea ETREL | b odarir T HhE
approxi mat €l y 0. 150 délastizgzedaineamcFlaped ¥ngl ghus, aphr okonsheed y242 ofiedhées
as measured at the eppodiment should be elongatable, preferably.drawable, but not
necessarily elastomeric, so that the topsheet 24 will, upon
hechanica] 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.

While particular embodiments of the present invention have
been illustrated and described, it would be obvious to those
ski]}ed 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.éppended
claims all such changeS and modifications that are within the
scope of this invention.

\
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peak, and a peak-to;valfey groove depth of approximately 0.300 i nches have

been enpl oyed b%ﬁ,gp&rt icularly preferred enbodi ment of the prpggatsoz/0928s
i nventi on. he "exteri or peak of each corrugation on the aforenentioned

co?rugated_rolls typically exhibits a radius of approximately 0.010 i nches,

whi | e The—nternal_groove forned between adjacent corrugations typically

exhi bi . us of approximately 0.040 inches. When t he corrugated
rolls BMH ' mnmnhat t heir opposi ng peaks overlap one another to a
dept h be ) 50 and about 0.1 i nches, good elastic

characteristics have been produced in a |aninate web of the present
i nvention conprised of 35-50 mi|. thick elastoneric rubber foam patches
substantially continuously bonded on their opposed surfaces to a nonwoven
I nner | ayerymgwl -& copwmEpnIgut er | ayer havi ng basis weights in the range of
about 20 to 30 grans per _

: 1. an eiasticized disposable garment comprising a chassis comprising a front

portion having zn end edge, Tongitudinal side edges. leg edges. a central

regjcn. ear flaps, and a waistband, each said ear flap extending laterally
outwardly from said central region and extending longitudinaily along said
central region from said end edge to said leg edge; a rear portion cpposed

to said front portion, said rear portion having an end edge, longitudinal

side edges, leg edges, a central region, ear flaps, and a waistband., each
'said ear flap extending. lateraily outwardly from said centrai region and

exténding fongitudinally .along said centrai region from said end edge to

said leg edge; a crotch portion between said front portion and said rear
portion; and seams joining said front portion to said rear portion so as

to form two leg openings and a waist opening substantiaI]y encircled by

said end edges, preferably each of said seams comprises a mass of fused

polymeric material, which extend from the disposable garment i/lG of an

inch or less, more preferably each of said seams -comprises a splice

between said front por:ion and said rear portion; said. e]asticized.
disposzble garment being characterized in that:

zacnh of said ear- fiaps comprises an eiastic ear flap member.
oreferably a crossiinkea néturai rupber voam, positioned therein to
form_an elastomeric ‘amirate. each said eiastomeric laminate being
mechanically stretched to form an eiasticized ear flap.

—

The elasticized disposable garment of Claim 1 wherein said chassis is a

ra

iaminate comprising an outer layer and an inner layer secured. to said
‘suter iayer, and said giastic ear flap members are. interposed batween said
outer layer and said inner iayer of said.chassis.hpreferably said inner
layer ceing comprised of 3 iiquid pervious nonwoven that forms a topsneet.

" more preferaniy szid irner layer and said outer layer each being comprised
oT a :0C% poiymeric nonwoven.
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t he opp05|ng
adj.ust ed,
resul t ant
geonetry and | am nate web construction,

sgquare yard and conpri seill'l‘:ﬂmu“"tﬂﬂwm fibers. The degree of overlap of
' @9@ k5708746t N orrugated rolls may OPCTIUSH Y0918
sired, to produce nbre® or" less extensibility in the
zero strain" stretch | amnate mgg For the aforenentioned rol
peéak-t o-

peak overlap This is the

' bout 0. 050
P sceTent et g SR R RBIBIOTRRR 37 LSBT B 2B 08, RS

8A,

t he chassi s adgitignd lyscarwnssas an absorbent assembly sncured to said inner layer,

said absorbent assembly preferably comprising a topsheet, a backsheet
secured to said topsheet, and an absorbent core interposed between said
topsneet and said backsheet. said backsheet being secured to said inner

iayer.

A method of making an elasticiied dxspusable garment, characterized in
that the method comprises the steps of:

. (38) providing a chassis. comprising a front portion having longitudinal

side regions, ear flaps, and a waistband, said ear flaps being
elongatable; a reér portion opposed to said fronf portion, having
fongitudinai side regions. ear flaps, and a waistband, said ear flaps
ceing elongatable; a crotch portion between said front portion and said
rear portion; and an elastic ear flap member operatively associated with
each said ear flap to form an elastomeric laminate; ‘

(b) mecnanically stretching each said elastomeric laminate such that each
said ear flap is permanently elongated and each said elastomeric laminate
is elasticai]y extensible in the direction of initial stretching, once the
initial stretchiag forces are removed from said elastomer1c laminate so as
to form elasticized ear flaps; and

(c) securing said longitudinai side regions of said front portion to said
longitudinal side regions of said rear portion to form a waist-opening
substantiaily encircied ry said front waistband and said rear waistband, a

"first leg opening, a2 second ieg opening, a first seam extehding from saic

first leg opening to said waist crening, and a second seam extending from
said second leg cpening to said waist opening.

The method cf Claim 4:
wherein said front portion comprises a polymeric material in at least said

iong1tudinal side regions and said rear portion comprises a ‘polymeric
material in at least said longitudinal side regions, said polymeric

\
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by the idler rolls 872, 4”’!’#"&'&1’!&&’” wer nost corrugated rolls 821
sufficiently t he*acki v Ports 822 (shown i n Figoressl’/onss

| ocat ed inned*@?@@%ﬁﬁﬁjacent each continuous set of grooves 823 on the

| owernost rolls 821. The vacuum ports 882, which are positioned so as to
substantially coincide with the grooved segnents 824 on the upper nost
corrugated rolls 825, are internally connected through the rolls 821 to a
pair of vacuumWEeieh 85 B4 \K)Fl‘f’rcI‘P"éREpr"t Yt én Sd&é?ﬁfst“?ﬁ@%ﬁ&é%‘i sASwetd?
810 as the chagsigmentd maserdal ed sgidnfriopt tguertiogosedd segnents 824 of the
~uppernost corrugated rolls 825. To minimze the build up of either the
adhesi ve used to secure the untensioned el astoneric patches 804 to the

i nner | ayer welhBmnasiidt Hepotft epcurigtesaifedorpiudinat heidgdhesi ve used to
secure the coi regibnegoPEId BAGHtOforitiéh itBNerid| Rngitudehaianidd tegions

of said rear portion. additionally comprises the steps of:

[« %

superposing said longitudinal side regions of said front portion with
said longitudinal side regions of said rear portion to form a first
seaming area and a second Seaming area;

simuitaneousiy sealing and cutting a portion of said first seaming
area by inputting mechanical energy to said first seaming area
sufficient to cause the polymeric material of said first seaming area
to flow and thin away to sever the poiymeric material in a first area
whi}e simultaneously bonding the polymeric material in a marginal
area adjacent said first area to form a first seam comprising a mass
of fused polymeric material, which extends from the disposable
garment 1/16 of an inch or less; and

simultaneously sealing and cutting a portion of said second seaming
area by inputting mechanical energy to said second seaming area
sufficient to cause -the polymeric material -of said second seaming
area - to fiow and thin away to sever the polymeric material in a first
area while simuitaneousiy bonding the poiymeric material " in a
marginal area adjacent said first area to form. a second seam
comprising a mass of fused polymeric material whiéh'extends_from the
disposable garment -1/16 of an inch or less.

—

- The method of Claim % or 2 wnerein said chassis comprises an inner layer
and an outer layer secured to said inner layer. said outer 1ayer'and said
inner layer having simiiar melting points such that said longitudinal side
regions of said front oortion and said longitudinai side regions of said
rear porsion eacn comorise two- layers of material having similar melting

h
.

points. preferably said iongitudinal side regions of said front portion
and said longitudinai side regions of said rear portion each comorise

three or more lavers s¢¥ material having simiiar meiting points. more
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outer |layer web to one mwmqm ed segnents 824 on the uppernost
rolls 825 an onthe | ower most rol |
ei t her conprsgégg@w‘gﬁtlow fel Clui OM such as TEFLON, o?cgﬁe%ﬁggﬁﬁw h
a self-1ubricating low friction nateri aI s‘gch as Permal on No. 503 spray
coating, as available fromMcro Surface Corporation of Mrris, Illinois.
The * vacuum ports 822 on _the |lowernpst rolls - 821 _are preferabl y
covered by a p&rBIRraRhY evdia)layers BT F8310T R0 SpHE H OREIdMd Hishesidenteodans of osaid
provi de suppor tirbot pbet {var indossidotongieudinad sside wadgi frisO o AGhaegl r@ﬁhO'BoPMohhéhch

vacuum and to %86’:11@? ‘Tabn@ppsq, QrJIOB?'JBQgEe%E%%w@%' nst the web so as to

substantially preven novenent of the web across the
honeyconb surface whenever the Web is acted upon by the vacuum Under

opti num  Gi.rcunBt AMGRE, of CNfimsMaXi BUM» slegidi@ionAfly comprising the step of
securing an absorbent assembly in at least said crotch portion of said
chassis. '

3. The method of Claims 4, 5, 6, or 7 wherein said first seam and said sacond
seam each comprise a mass of fused polymeric material which forms a splice
between said front porticn and said rear portion.

is Sheet Has Been Replaced
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I.ncremental stretching which can be inparted to the "zero strain" portions
of the ear flap_containing the elastoneric patches 804 This is_the :
repl acenment \gq\§&09746 17 is determ ned by the depth of engageM’L’Bg%’M'
t he grooves on segnents 824 of the uppernost corrugated rolls 825 and the
continuous grooves 823 on the |owernost cofyygated rolls 821. However, it
has been discovered that unless the stretch lamnate web is substantially
- prevented. fromslipping or contracting in a direction substantially
parallel to the direction of web stretching as it passes between the
meshing corrugated rolls, the '

This Sheet Has Been Replaced :
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opti mum. degree of incremental stretching is not realized. Therefore,

In its nost phrek form the increnmental web stretching op al i
- iR BETHareS e

carried out e outernost portions of all three layers ¢C

"zero strain" stretch lamnate are subjeztvtd to restraint, as

generally shown in the cross-section of Figure 8B, to substantially
prevent the "zero strain" stretch_ |amnate portions of the chassis web from
slipping or contraeting_in a direction parallel to the desired direction of
stretching as it passes3hé{meen t he segﬁ of sequeffiially positioned neshing
corrugated rolls. .However, \Qe pr esent hyention’nay alsgg if desired, be.
practiced to advantage by restraining only\the £l ongat abl e or drawabl e
layer or layers of the congmsite, i.e., it\is dpt an gbsol ute "requirenent
that the outernost portions\\of t he \ /; /?

‘ I

56

—ry

57

o fay
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elastoneric patches al so be restrained during the increnental stretching
operation. wd@otlagr4eatter instance, the el ongatable or drawabperhayefoofis

|l ayers are still permanently elongated during the incremental stretching
processt but the z-directioh bulking in th resultant "zero strain”
stretch lamnate -web may be sonmewhat IéZ§4pronounced when the stretching
tension is renmoved. -This is due to the fact that the elastoneric patch
undergoes a |l esser degree of initial stretching during such . a _

. process. Accordingly, it can only undergo this sane anbunt of retraction
when it returns to its undistorted configuration. A "zero strain"

stretch lamnate enbodinment of the aforenentioned type may . al so
exhi bi t somne degree of disproportionate localized straining in the

el ongati bl e web or webs, particularly in the areas. imedi ately adjacent the
opposed ' ' '

S‘A = \e*-"‘
Y77
—

| ;’f \K\\“34

767

Fig. 3
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8 edges-of the el astoneric patchés. In the case of an opaque polyneric

i nner | ay “or outer 1 ayer web, t hese di spr

strai ned poS¥|oH@E?an beconme sufficiently thinned that they §§95@$§ﬂ%§§%ear
transparent despite the fact that no ru ture has taken place.

such instances the functionality, (e.g.% t4ma|nperV|ousness) of the "zero
strain" stretch |am nate portions of the ChaSSIS web is not-inpaired.

Enbodi mrents of the latter type are nornmally enployed in situations
where the aesthetic appearance of the "zero strain" stretch Iantnate
portions of the resultant dlsposable garnment is

A Aji
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either hidden fromview by the design or configuration of the disposable
gar nment or,“; 9%/,%)5.}4@ e, is of no concern to the user of the q;cslgegggb 58
garnment. In stiTl” another enbodi nent of the present invention even Fupture
of” one or nore of the el ongatabl e nonel as{it webs may not render the
resul t ant "zero strain"_ stretch l|amnate web unacceptaple for its

i ntended purpose (e.g., m&e ‘a pord@ on of the backsheet or-&gpsheet of the
absorbent assenbly, makes up a co;rbonent3pf t he | am3fiate web, rupture of '
the backsheet or topsheet does Aot necessarily destroy the |aninate
web's functionality3®or its irfeAded puiposeNas | ong as\one of the other
plies in the |am nate wepp provi - T : n- frmpshed
article). For exanple, pone deﬁrsee of rupturiny in the & ongatlabl e
backsheet web wi || -net—destdoey- t'he_i nper vi ousness v

— — -
o
o]
wn
[0¢]

Fig. SA
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of< t he Lesultant chassis web if the el astoneric patches conprlse a

I|qU|d i nper. erlal) This is particularly true with

those "zero %{’3@’3 stretch | am nate web enbodi nents enpl oyin 1'58?){9583/05_,88
substantial |y continuous bonding between ghgy plies in questlon si nce
relatively close adherence of the plies to one another after increnental
stretching renders such ply damage difficult to detect by the end user
of the di sposable garment. The suction forces applied to the chassis web
810 shown in Figures 8-8B by thé vacuum ports 822 acting through the porous
honeyconb material 844 substantially prevent t'hose portions of the chassis
WCD 810 containing the substantially untensioned

600
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19 el astonmeric patches 804 from slipping or hcontracting in a
laterally inpard,dLfection as they pass between the nmeshing p )i €

t he continﬁ%@ggﬂgfﬁgves 823 on the | owernost corrugated ?%jkgggﬁqggnd
the grooved segnents 824 on-the uppernost/ébtrugated rolls 825. Because the
"zero strain" stretch lamnate portions of the chassis web 810 contai ni ng
the el astoneric patches 804 are laterally restrai ned throughout the
sequential . web stretching oOperation, all portions of the "zero strain"
stretch lam nate web | ocated internediate the points of restraint are
subject to substantially uniformincrenmental stretching as the web passes
bet ween the conti nuous grooves 823 i corrugated rolls 821
and the neshing portions of the gr 4 on

. /
— e i
C = 3 - )
C - > . <l
. - 670 680 .
40/ ‘A\/;@/ :{ \40

AN SE S NRRC RN SNV RRRNNN
—_—— | ~—— W
—_— W

Fig. 6A
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thre uppernost corrugated rolls 825. This not only nmaxim zes the :
effectivenesg, of., i ncremental web stretching operation by I, he
el ongat abl e \§'9nJe7’(M§§Q/er and outer cover webs secured to the e%ﬁ?‘%ﬁg(‘s%ss
pat ches: to undergo the fullest possible degrae of elongation during the
stretching operati on, but al so . substantially prevents

di sproportionately high straining of the inner |ayer and/or outer |ayer
webs to which they are secured in the areas i mesd ately adj acent the

opposed peripheral edge portions of the elastoneric patchgs. Figure 9
di scl oses an alternative increnental web stretching sysfem which can be

~enmployed. In the increnental web stretching systemshéwn in Figure 9, a
pair of resiliently conpressible disks 940 arg¢ nounted adjacent each side
of the grooved segnents 4 : /46

ES;EZ,/;/éjéjziz/€2 ! —
P T -
N A
/ 34 | 48”7
767 - I -
= 72 — 88—

—~——72 —— 88—

Fig. 7A
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924 of the uppernobst corrugated rolls 925. . The conpressible disks 940
are of a lar dianeter that they tightly grip the chagsi.s. 0
and hold it éﬁiﬂ%ﬂ@?&Pagainst t he coi ncidi ng non-grooved portigﬁiﬁgﬁﬁz%égs

| ower most corrugated rolls 921 as general byjghown in the cross-section of
Fi gure 9A. Li ke the vacuum ports and the porous honeyconb material in the
enbodi nent of Figure 8. the clanping effect created by the conpressible

20 disks 940 and the coinciding non-grooved portions of the

| ower most rolls 921 substantially prevents thg portion of the chassis web
910 containing the elastomeric patches 904 fmom
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contracting. in a direction parallel to the direction- of stretching
as the web passemongt Ween the meshing corrugated rolls. The le'19 62/%9388
enbodi ment can be used with equal facility on |amnate structures conprlsed
of  webs* whi ch are either pervious or i npe@iidus to the passage of air. As
will be appreciated by those skilled in the art, the foregoing restraint
net hods may be enpl oyed either individually. or in conbi nation with one

anot her to produce the benefits herein described in the resultant "zero
strain" stretch lamnate portions of the resultant chassis web. Fromthe
description contained herein, it is clear that the inproved nethod and
apparatus may be enpl oyed to advantage to produce a w de range of

di sposabl e garnents either conprised entirely of or including one or nore
di screte, isolated "zero

. This Sheet Has Been Replaced.,
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strain".stretch lam nate web portions. It is also recognized that

while a pa}L. meshing corrugated rolls having their cor 1 ons
- al i gned 'subﬁéﬁf}léﬁﬁy parallel to -one another are disclo ég%sig%g?’ﬁe

acconpanyi ng drawi ngs, the present inventign may be practiced with equa
facility enmploying pairs of corrugated rolls wherein the _
corrugations are not all oriented parallel to one another. Furthernore, the
corrugations -on such pairs of corrugated rolls need not necessarily be
aligned parallel to either the machine or the cross-machine direction.

For exanmple, if a curvilinear waistband.or |egbana portion is desired
in a disposable garnent constructed using the "zero strain" stretch '
| am nate technol ogy herein disclosed the neshing teeth on the pairs of
corrugated rolls enployed to increnentally stretch the "zero strain"

-_
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| ami nate web portions of the chassis web may be arrayed in the desired
curvilinear flguration to produce elasticity along the des .
gurV|I|near‘F@Hﬁ%ﬁ'xrather than in a straight |ine. 21 It *éFgé?Pﬂ%ﬁs
recognlzed that while the preferred proct3&¥s herein disclosed enpl.oy .
meshi ng cylindrical corrugated rolls, the web restraint principles may al so
be carried out utilizing an intermttent stanping operation enploying
meshing platens to increnentally stretch the "zero strain” stretch |am nate

portions of the web or article in question.. In the latter instance, the
only requirenent is that the portions of the "zero strain"

- This Sheet Has Been Rep
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stretchgl-am nate web to be increnentally stretched be adequately restrained
by suitabl e vacuum or cl anpi ng neans before the nmeshing pl at I ble to
exert enoughV@ 8:/88746n the web to cause slippage or contracti géﬁ/ﬂ-sgzl%qsss_
dit ection parallel to the direction of stretching. The elastic ear flap
menbers 90 can be joined to either the #RA&F |ayer 46, outer layer 48, or
both using either an intermttent bonding configuration or a substantially
conti nuous bonding configuration. As used herein, an

"intermttently" bonded |am nate web -neans a | am nate web wherein the plies
are initially bonded to one another at discrete spaced apart points or a

| am'nate web wherein the plies are substantially unbonded to one another

in discrete spaced apart areas. Conversely, a "substantially
conti nuously" bonded | am nate web neans a | ami nate '
940 \ ' ' » 940
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web wherein the plies are initially bonded substantially

conti nuous! w g_«,,gg-gmanot her throughout the areas of int erfacq,cr'mgg,, 9388
intermttent Ing configuration is nornmally desirable for "zero strarn”
| dninate webs -in those situations: wher e 1ghrgqsubstantially inelastic webs in
the lam nate are relatively el ongatable or drawable w thout rupture and
where a high degree-of z-direction bulking is desired in the finished

| am nat e. A continuous bonding configuration has generally been,
found desirable for "zero strdfn’ |aminate webs where the degree of
z-direction bulking of the finished lamnate is not of prine inportance
and one or nore of the relatively rpelastic webs |n tne lamnate is :30
difficut to elongate or3ﬂﬁam/mnthouf\§su3|n rup inthe latter
situation, a substantiallw continu bondlng/ponflguraty’ mai nt arns al
ofthelayas m:thelmnnmg ' '
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|m_ rej/a.tlvely close adherence to qne another after theg&-
i gcremental- 'stretching operation. Accorgl ngI y, even if one og e
the relatively i nep@Ti ¢ webs wostfdamg%gr:}nm?ﬁgev EormeAToR 1 upt ur R AT lqsgs
tRe = incremental - stretchi ng operati the relatively close
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(34) Title: ELASTICIZED DISPOSARLE TRAINING PANT AND METHOD OF MAKING THE SAME

(57) Abstract

A unitary disposable garment, such ax dis-
posable training pants. having a high dezree of
stretch in the cross machine direction and fitting
a broad range of wearer sizes. The unitary dis-
posable parment is"manufactured from a chasais
and has a waist opening. two leg openings and &
pair of side seums which join the front portion of
the chassis to the rear portion of the chussis. The
unitary disposable garment preferably has an ab.
sorbent assembly, ie. an absorbent insert. -
cured to the inner layer of the chassis. The chas-
sis from which the unitary disposable garment i
manufactured. has. four elasticized car flaps:
each ear flap is elasticized by sccuring an clas-
tomeric  element  thereto  and  mechunically
stretching the ear flap and the clastemeric ¢le-
n:ent such that the ear fMap is elustically extensi-
bie in the direction of initial stretching. The tront-
portien of th2 chassis is then joined to the rear -
portion of the chassis on each side of the di~p one
.xhle garment hy a seam.
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stretching operation is generally not perceived as a negative in the end
product. Thus, an unexpected benefit which results fromthe use of (et
conti nuous bonding configuration in particularly preferred "zero strain"
sggg{ch | ami nate webs is that it permts the manufacturer of the disposable
garRent to select froma nmuch wi der range of relatively inelastic webs

whi ch may be successfully enployed in | am nates of the present invention.
In essence, it permts the use of relatively inelastic webs which would not
normal |y be considered drawabl e to any appreciabl-e extent in "zero strain”
stretch | am nate -webs of the present 1invention. Accordi ngly, unless
expressly stated otherw se, the term™drawabl e" as used herein, 1is not
intended to exclude relatively inelastic webs which undergo a degree

of thinning or damage @Uidri@zch BIsposABLE TRAINING PANT
AND METHOD OF MAKING THE SAME

NN .

FIELD OF THE INVEMTION-~ - -

The present invention reiates to disposable garments having
fixed sides, which are placed in position on the wearer by
inserting tne wearer’s legs into the leg openings and sliding the
disposable garment into position about the wearer’s lower torso.
Examples of such disposable gérments would include ‘disposable
underwear for children (eg., toddlers) or adults, and disposable
panties which may be used with catamenizl devices such as tampons
or sanitary napkins. The present invention relates more
particularly to disposable absorbent articles such as training
pants, incontinent garments (panties or briefs), and the Tike,

' having elasticized ear fléps. ' '

BACKGROUND OF THE TNVENTICN

Infants and other incontinent individuals wear disposable
absorbent articles to receive and contain urine and other bodily
“exudates. Absorbent articles having fixed sides, e.g. disposable
training pants, have been popular fer use on toilet-training
children. Currently, training pants must be manufactured in
several different sizes to accommodate the different size
children of toilet-training age. Accordirgly, to adequately meet
the consumers needs. a manufacturer of disposable training pants
must have several different sets of manufacturing eguipment to
produce ths various sizes. It is, therefore, very desirable to

This is the replacement sheet
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i ncremental stretching operation. In a preferred enbodi nent of the present

I nvention, the elastic ear flap nenber 90 is substantially continuously
bonded to both the inner |layer 46 and the outer |ayer 48 using an adhesive.
A glue applicator may be used to apply a substantially uniform and
cdoat i nuous | ayer of adhesive to the outer |ayerr 48 and/or the inner |ayer
46 in those predeterm ned areas where the substantially untensioned el astic
ear flap nenber 90 will be placed. In a particularly preferred:

enbodi nent, t hehadhesi desigel dbtedwirddstad bow httlel enaanthatheeny| tre makel ixcat or

conprises a nelt ohl QWhe FRPLIG RO TYSPLT which will substantially meet the
consumers needs by fitting a very broad. range of child sizes.
This requires that the training pant fit snugly about the waist
and legs of smaller children without drooping, sagging or sliding
down from its position about the lower torso, and must fit larger
children without causing irritation to the skin about the waist,
Tegs and crotch. Therefore, the disposable training pants must
be elastically extensible about the waist and legs of the wearer,
and the elastic elements must have a high degree of stretch.

Prior training pants have been made elastically extensible
usirg elastic elements disposad in the training pants such that
the waist opening and leg openings are at least partially
encircled with elasticized bands. This method of using elastic
elements is shown in U.S. Patents 4,205,679 to Repke, et al.;
4,610,680 to LaFleur; 4,610,681 to Strohbeen, et al.; 4,641,381
to Heran, et al.; 4,909,804 to Douglas, Sr.; and 4,960,414 to
Meyer. 'A1though training pants made according to these methods
will allow the absorbent articles to fit slight variations in
waist size and SIight variations in leg size, training pants made
according to these particular methods are limited in their range
of fit sizes because the elastic elements do not have a high
degree of stretch, and because the ¢fixed sides are not
elastically extensible.

Another method of elasticizing disposable training pants is
shown in U.S. Patents 4,490,464; 4,933,753; and 4,938,757 all of
-which issued to Van Gompe1; et al. These patents disclose a
pant-like garment formed by attaching discrete stretchable
members to the side edges of the main body of the -garment.
Although training pants made according to this method will also
allow the abscrbent articles to fit- slight variations in size, a
training pant made according to this particular method is limited
in its range of fit sizes because the fixed sides are formed by
securing discrete stretchable members to the side edges of the
main. body of the garment which results 1in nonfunctional
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23 One such nelt bl own adhesive applicating system which has been found

to be particularly well suited for producing a substantially
continuously bonded "zero strain" stretch lamnate web is a nelt blown
spray ‘applicator Mdel No. GW50-2-1-GH, as available from J&M
Laboratories of Gainesville, GCeorgia. The Latter system enploys a nozzle
having 20 orifices per lineal inch, as neasured in the cross-machine
direction, each orifice neasuring approximately 0.020 inches in

di anet er. A Fatidiceyent- 23455 Hat. e Metite Adfeesivhare dbeawmaid aipdg fandntiE ndl ey

Adnesi ves of EL QLEHOVE soPLaADN hehSnd” B1EN3P! YorbE2hChred mhdrephat L e Of

approxi mately 340l err] ppl i e ner. | ayer [or the. outer
| ayer at a rat eeHingapr 6x4’&‘ihai%l“9t ?b5°*1tt?"'ﬁn I f‘lUraéPrtngpé?"tsaiFa'r accqrying
Heated conpr esg@dthiai partdtulax méghpperntalse lodited in its range of fii

sizes because the cdiscrete stretchable members which make up the
side panels of the garment do not have a high degree of stretch.

It is, thérefcre, an object of the present invention to
provide a method of making an elasticized disposable garment with
a high degree of stretch such that the disposable garment will
comfortably fit-wearers in a broad range of sizes.

SUMMARY OF THE INVENTION

According to the present invention, a method of making a
disposable garment having at least two, and preferab]y four,
elasticized ear flaps, is provided. The method . includes
providing a chassis comprising elongatable, ear flaps k ring an
elastomeric member secured thereto to form a laminate; and
mechanically stretching the laminate so that the ear flap is
permanently elongated and fhe laminate is elastically extensible
in the direction of initial stretching, once the initial
stretching forces are removed from the laminate.

While the cisposable garment of the present inveniion may
take many forms, it preferably comprises a chassis having an
elasticized waist opening, elasticized leg openings, elasticized
ear flaps, an absorbent assembly comprising a backsheet,

— topsheet, and absorbent core, and at least one flangeless seam
comprising a mass of fused polymeric material which extends from
the garment about 1/16" or. less, preferably extends-from the
garment abcut 1/32" cr less, and in a preferred embodiment, fcrms
a splice Latween the front and rear portions of the disposable
garment.

BPIEF DESCRIPTION OF THE DRAWINGS
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approxi mately 425F and a pressure of approximately 50 psig is issued

t hrough the secondary orifices in the adhesive nozzle to assist in

uniformy distributing the adhesive fibrils during the | aydown operation.

Al terratively, the elastic ear flap nmenber 90 and any ot her conponents

cénprising the "zero strain" portions of athe disposable training

pants 20 may be intermttently or continuously bonded to one

anot her usi ng unheat ed adhesive, heat bonding pressure bonding, ultrasonic

bondi ng, dynami ¢ nectdiecthe isepeifigatior eonyluteseri HetcRatmsaParsicKhids in t he

art. The el asti cpAatidg st HRALEIsSiRAifRatdleg ot Subjedberat@br dinidierignt

si zes, shapes, _con lgurati ons @gd natgrjalst. Fo exinFJ%EdtﬂFt

el asticized ear T493p%933S Y™8I  SENBLFSFPon YRR 1(S’P'a’{)ﬂusr FIYYS0f "¥lastic

ear flap nenbersth@0 ioyentdonveliyl absobetiteed understood from the following
description which is- taken in conjunction with the accompanying
drawings in which 1like designations are used to designate

substantially identical elements, and in which:

Figure 1 is a perspective vie+ of the disposal training pant
embodiment of the present invention in a typical in-use
configuration as it would be applied to a wearer;

Figure 2 is a plan view of the chassis of the training pant
embodiment of the present invention having portions cut away to
reveal the underlying structure, the surface which will form the
outer surface of the disposable garment facing away from the
viewer;

Figure 3 is a fragmentary sectional view of the chassis
shown in Figure 2 taken along section line 3-3 of Figure 2;

Figure 4 is a f{ragmentary sectional view of the chassis
shown in Figure 2 taken aiong section line 4-4 of Figure 2;

Figure 5 is a plan view of the chassis of Figure 2, having
been folded in the crotch_portion such that the front portion and
rear portion are overlapped;

~  Figure 5A is & fragmentary sectional view of the folded
~chassis shown in Figure 5 taken along section Tine 5A-5A of
Figure 5;:

Figure 6 1is a side elevational schematic view of one-

ultrasonic apparatus which may be used to produce the seams of
the present invention; '
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in each ear flap 72; the elastic ear flap nenbers nmay have varying w dths
and lengths; or the elastic ear flap nenbers may conprise relatively narrow
strands of elastonmeric material or a larger area el astoneric patch. One
el astomeric material which has been found to be especially suitable for use
as the elastic ear flap member 90 (especiallysfor "zero strain" stretch

- lamnates) is an elastoneric foam having an el ongation to break of at | east
about 400% and an extension force of at |east. about 24 200 granms per
inch of sanple w dt Rigure 660% exfrageerdary ofectianaluniaw af nd@ PRIRGERUS

Exenpl ary el ast gpgRhi fn fF9gi® ¥hiakBn RAYRy B8E&0on Tine 6A-EA of Figure 6;

Figures 7 & 7A are fragmentary sectional views of the
longitudinal side region of alternate embodiments of the present
invention;

Figure 8 is- a simplified perspective view of an apparatus
that employs a vacuum web restraint system for mechanically
stretching a portion of a chassis web using meshing corrugated
rolls;

Figure 8A is a simpiified view taken along line 8A-8A in
Figure 8 showing the manner in which idler rolls are used to
cause the chassis web to wrap the lower most corrugated rolls;

Figure 8B is a highly enlarged view taken at the inset 8B
shown in Figure 8 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;

’ : Figure 9 s a simplified perspective view showing an
alternative web restraint system of the present invention which
may be used during the incremental stretching process disclosed
herein;

Figure %A is a highly enlarged simplified cross-se.tional

view taken at inset -9A shéwn in Figure 9 along a centerline

) —~ connecticn the uppermost corrugatéd. rolls and the lower most
corrugated rolls;

Figure 10 is a sectional view of the chassis of an alternate
embodiment of the present invention; and

Figure 11 is a sectional view of the chassis of an alternate
embodiment of the present invention.
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found suitable for use as an elastic ear flap nenber include: (a)
crosslinked natural rubber foans preferably having a caliper of
approximately 35 mls and a density of 13.3 pounds per cubic foot (0.214

g/cnB)7 such as is available fromFulflex Inc.

orr.as avail able from Ludl ow Conposites Corporation of Frenont, OChio;

pol yur et hane foans having a cali per of approxi

of approximately 2.06 pounds per cubic foot (0.033 g/cnB) such as is
avai l abl e from Bri dgestone qfeT¥nlkohgrseriprapgnrand myrket@d under the
tradename Bridgestone SG polyurethane foam or as available from Genera
Foam of Paranus, New Jersey and marketed under the designation of

Pol yur et hane

of M ddl et own, Rhode | sl and;

or (b)

tely 80 mls and a density

Foam THe. eldf3tized ea@rhdiapsudf athee prieagntonwertignt éreal s for

use as the el astidscPied fds2Re NG RHSon? PattichiiCendddVent s YS¥ Bedisposbrpat ur al
rubber, other synthetic or

training pant. However, it should be understood that the present
invention is intended for use on other training pant designs, as
well as on other types of disposable garments.

A unitary disposable garment is one which is intended to be
discarded after it is used (i.e., it is not intended to be
laundered or otherwise restored or reused), and which does not
require separately manipulative parts such as a separate chassis
and separate ear flaps. The disposable garment may be provided
with an absorbent assembly which is placed in close proximity to
the body of the wearer to absorb and contain the various exudates
discharged from the body. A preferred embodiment of the unitary
disposable garment of the present invention, disposable training
pants 20, is shown in Figure 1. The training pants 20 of Figure
1, comprise a chassis 14, side seams 10, and an absorbent
assembly 22.

Figure 2 is a partially cut-away perspective view of the
disposable training pants 20 of Figure 1, prior to ‘the front
portion 556 and the rear portion 58 of the chassis 14 being joined
together by the seams 10. The chassis 14 of the present
invention preferably has a symmetric, modified hour-glass shape.
The chassis 14 will have at least a front portion 56, a rear
portion 58. a crotch portion 57, longitudinal side regions 88,

—and ear flaps 72 ana will comprise 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
stretching process which will be described in greater detail
herein below. The absorbernt assembly 22 is secured to the
chassis 14.

As snown in Figure 2, a preferred embodiment of the chassis
14 further cemprises an outer iayer 48 and an inner layer 46 with
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nat ur al rubber f oans, el astoneric filmns (1 ncluding heat
shrinkabl e el astoneric filns), elastoneric scrim elastoneric woven or
nonwoven webs, el astoneric conposites such as el astoneric nonwoven

| am nates, or the like. As shown in Figure 1, the elastic ear flap nenber
90 conprises a patch of elastonmeric material el astoneric patch) that
preferably extends through the entire length of the ear flap 72 in the
front and rear portions 56, 58. Thus, the elastic ear flap nmenber 90
preferably extenis dlastct ker efidpenemebst B, ehestihaesis¢bdntl memizerd 7®, t he | eg

edge 106 of the,garefkap Eﬁt-r#g%ﬁ"?ﬂ%e'ﬁ%ﬁr@ﬂ@ WedlifedThethert! @2l ligagar Tlap

menbers 90 are dictated - | sposabl e garnment’s functional design.
Thus, while thel®egsty @angputer dayerefBer 90 preferably extends through the
entire length of the ear flap 72, the elastic ear flap nenber 90 may

The outer layer 48 is that portion of the chassis 14 which
will form the exterior of the disposable training pants 20, i.e.
face away from the wearer. The outer layer 48 is compliant, -soft
feeling, and non-irritating to the wearer’s skin. A suitable
outer layer may be manufactured from a wide range of materials,
such as plastic films; or woven or non-woven webs of natural
fibers (e.g. wood or cotton fibers), synthetic fibers (e.g.
polyester or polypropylene fibers), or a combination of natural
and synthetic fibers. Preferably, the outer layer 48 is
hydrophobic and is made of a material containing a significant
amount of thermop‘lastic'fibers,' typically 50% or more, preferably
100%. Preferably the outer layer is a carded nonwoven web of
pciypropylene fibers. A suitable outer layer is Series 6700
Nonwovens manufactured by Scott Nonwovens of Landisville, NJ.

The inner layer 46 is that portion .of -the chassis 14 which
will form the interior of the chassis 14, and will contact at
Teast the waist and legs of the wearer. The inner layer is also
compliant, soft feeling, and non-irr;itating to the wearer’s skin.
A suitable inner layer 46 may be manufactur. . from a wide range
of materials, such as piastic films; or woven or non-woven webs’
of natural fibers (e.g. wood or cctton fibers), synthetic fibers
(e.g. polyester or polypropylerie fibers), or a combination of
natural and synthatic fibers. Preferably the inner layer 46 is

—~made of a material containing a significant amount of
thermoplastic fibers, typically 50% or more, preferably 100%.
Preferably the inner layer is also a carded nonwoven web of
polypropylenz fibers. More preferably, the inner layer 46 is
made of the same material as the outer layer 43. A suitable
inner layer is Series 6700 Honwovens manufactured by Scott -
Nonwovens of Landisville. NJ..
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extend through only a portion of the length of the ear flap 72. It has
been found that the extension characteristics including the extension
forces, extension nodulus, and avail able stretch (extension); and the
contractive forces; elastic creep; elastic hysteresis; and rate of
contraction of the elasticized 25 ear flaps g0 are inportant

consi derati.ons in the performance of both the elasticized ear flaps 30 and
the di sposable garment. The extension characteristics give the wearer
the overall perceivdhe" bmnest tiyenetds'is duefargblis@ositioAed eldastenti wednear

flap with a rel atuyet Vdpbghsaexdn@ngs OpreTRRIST 'S j£ARd C N2 5 ey "REKIMRE PN

- means (nct shown) such as those well known in the art. For
example, the inner layer 46 may be secured to the outer jayer 48
by a uniform continuous layer of adhesive, a patterned iayer of
adhesive, or an array of separate lines, spirals, or spots of
adhesive. Adhesives which have been fournd to be satisféctory are
manufactured by Findley Adheéives of Elm Grove, Wisconsin and
marketed as Findley 2031. Alternatively, the attachment means
may comprise heat bonds, pressure bonds, ultrasonic bonds,
dynamic mechanical berds. or any other suitable attachment means
or combinations of these attachment means as are known in the
art. As used herein, the term "joined" encompasses
configurations whereby an element is directly secured to the
other é]emeht by affixing the element directly to the other
elemant, and configurations whereby ‘the element is indirectly
sccured to the other element by affixing the element. to
intermediate member(s) which in turn are affixed to the other
element. In a preferred embodiment of the present invention, the
inner layer 46 and the outer layer 48 are indirectly joined
together by'direct1y joining them to the elastic ear flap members
90, elastic waistband members 76, and elastic strands 105 and are
Joined directTy to each other in the areas extending beyond the
elastic ear flap mempers 95, eiastic -waistband members 76, and
elastic strands 105.

In a preferred empodiment of the present invention, at least
a portion of the chassis inner and outer layers 46, 48 will be
—subjected io mechanical stretching in order to provide a "zero
strain® stretch laminats that forms the elasticized ear flaps 30.
Thus, the inner and outer layers 46, 48 are preferably
elongatable, most preferably drawable, but not necessarily
elastomeric. so that the inner and outer layers 46, 48 will, upon
mechanica! stretching, be at least to a degree permanently
elongated such that they wiil not fully return to their original
undistorted configuration. In preferred embodiments, the inner
and outer layers 4&. 48 can be subjected to mechanical stretching
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the wearer's skin while a relatively | ow extension nodul us can cause
saggi ng/slipping on the wearer. El asticized ear flap having too
little available stretch may not achieve a suitable |evel of body
conformty and may contribute in nmaking the di sposabl e garnent
unconfortable to wear and hard to apply. A disgposabl e garment having

el asticized ear flaps with very |ow contractive forces, or poor elastic
creep or elastic hysteresis may not stay in pl-ace on the wearer and may
tend to s[err] g/withpulorinduge retirdpg rass G€aning. i Thpdoritf iis RuSdewedt Bhatment .

For the el asticigfdifmr dddBete¥0] Hlert M8, Ha@8 Nt o NMHRBE inABKirlet dYRSE REN
found that the e E&nsioaich%ra terigtics of extension force and extension
Bf3) Wit

nodul us are prefer 55 ke eﬂeﬂ ds'ttrg?%}gs. -The extension force
preferably is 50-300 granms per linear inch. It is preferred that these

extension forces be pRNerR{RFsati4 of the disposable trzining pants 20
preferably further comprises elasticized leg cuffs 32 for
providing improved containment of 1liquids and other body
exudates. Each elasticized leg cuff 32 'may comprise several
different embodiments for reducing the leakage of body exudates
in the leg regions. (The leg cuff can be and is sometimes also
referred to as leg bands, side flaps, barrier cuffs, or elastic
cuffs.) U.S. Patent 3,860,003 entitled “Contractable Side
Portions For a Disposable Diaper" issued to Buell on January 14,
1975, describes a disposable diaper which provides a contractible
Teg opening having a side flap and one or more elastic members to
provide an elasticized leg cuff (gasketing cuff). U.S. Patent
4,909,803 - entitled "Disposable Absorbent Article Having
Elasticized Flaps" issued to Aziz and Blanay on March 20, 1990,
describes a disposable diaper having "stand-up" elasticized flaps
(barrier cuffs) to improve the containment of the leg regions.
U.S. Patent 4,695,278 entitled "Absorbent Article Having Dual
Cuffs" issued to Lawson on September 22, 1987, describes a
disposable diaper having dual cuffs including a gasketing cuff
and a barrier cuff. U.S. Patent 4,704,115 entitled "Disposable
Waist Containment Garment" issued to Buell on November 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
-chff 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 cach elasticized leg cuff 32 comprise
at least a side flap 104 and cne or more elastic strands 105.

The chassis 14 of the disposable training pants 20 further
preferably comprises = an elasticized waistband 34 disposed
adjacent the end edce 64 cf the disposable training pants 20 in
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ext ensi ons between about 20% and about 300% extension. Available stretch
measur es the maxi num anount of material available in the elasticized ear
flaps to reversibly stretch to conformto the wearer's body during wear.
Thus, the ampbunt of available stretch relates to the maxi num anount of
extension that is available to fit the garnent o the wearer; in addition,
“the maxi mum anount of recover abl e extensi on avallable for the garnent to
conply with wearer's body. The available stretch 1is calculated from

the equation: ((gRXhEAP CineCUWEker BFﬁon sgar IRt mord| 5m@wngn%,ofanmear er)
[err] circunference of are m ni

stretch required®tastigizg s%é%{ﬁ"g Qg %H?S%ﬂm%‘gpl gﬁe rsr|°ﬁ ’éq %‘E'] gszed ear
flaps, is preferafd ytten eaazi Ipabtmnstfraet cThef watsthbemdt ofibdbe 8tomokablea

;ggﬁt sgée Fits-ablingfd BeRds W91 SN it boddibn GINiEHTEN A teRRARGUbe %Zfa&gunds to
adjacent the wearer’s waist. The elasticized waistband 34
provides a member that maintains a defined area coverage,
contacts the wearer’s waist, and is eiastically extensible in at
least the lateral direction so as to dynamically fit against the
waist of the wearer and to dynamically conform to the waist of
the wearer so as to provide improved fit. Thus, the waistband is
generally that portion of the disposable training pants 20
extending from the end edge 64 of the disposable training pants
20 to at least the waist edge 83 of the absorbent core 28. While
the elasticized waistband 34 can comprise a separate element
affixed to the chassis 14 of the disposable training pants 20,
the wzistband is preferably an extension of other elements of the
disposable traiming pants 20 such as the inner layer 46, the
outer layer 48, or any combination of these elements and an
elastomeric material joined thereto. Alternatively, the topsheet
24 and the backsheet 26 of the absorbent assembly 22, may extend
beyond the edges of the absorbent core 28 and have an elastomeric
material joined thereto to form an elasticized waistband.
Disposable training-pants are often constructed so as to have two
elasticized waistbands: one positioned in the front portion 56
and one positioned in the rear portion 58. The disposable
training pants 20 at least has an elasticized waistband 34
disposad ir at least the central region 68 of the rear portion
58. Preferably. as shown in Figure 2, another elasticized

—~waistband is disposed in the front portion 56. Preferably both
elasticized waistbands 34 are disposed between the elasticized
ear flaps 30. '

The elasticized waistband 34 may be constructed in a number
of different configurations including those described herein with
regard to the elasticized side panels. In a preferred embodiment
of the present invention shown in Figure 2, the elasticized
waistband 34 comprises an elastic waistband member 76 interposed
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pounds. 26 The anount of sustainable contractive force (tension)
exerted by the elasticized ear flap on the wearer is an inportant property
of the elasticized ear flap. An elasticized ear flap with insufficient
contractive forces may result in the training pant slipping down after
bei ng worn and | oaded. I n contrast, excessivegjcontractive forces may
reduce the confort for the wearer and produce pressure markings on the
wearer's skin. Contractive force is neasured as the force per unit width
produced whil e rtdtagémgharnnetasoaresd andothgosiitice coven 48aand codrativeiy

associated with either or both the innar cover 46 ana the cuter
cover 48 to gather the front portion 56 and rear portion 58 of
the disposable training pants 20. An example o¢f such an
elasticized waistband for use herein is the elasticized waistband
disclosed in U.S. Patent 4,515,595 entitled "Disposable Diapers
With Elastically Contractible Waistbands", which issued to Kievit
and Osterhage on May 7, 1985, and which patent is incorporated
herein by reference. |

Any suitable elastomeric material as known in the art may be
used as the elastic waistband member 76 of the present invention.
Examples of suitable elastomeric materials include elastomeric
films. - elastomeric foams such as polyurethane foams or
crosslinked natural rubber foams; formed elastic scrim;
elastomeric films such -as hzat shrinkable elastic materials;
elastomeric film laminates such as a laminate of a
heat-shrinkable elastomeric film and a resilient member;
elastomeric stretch laminates such as “zero strain" stretch
Taminates as described hereinafter or mechanically stretched
pretensioned stretch laminates; and elastic strands made from
rubber, LYCRA, or other materials. In a preferred embodiment,
the elastic waistband member 76 comprises a heat shrinkable
elastomeric film. ' '

In an alternative exbodiment, the elasticized waistbands 34
and the elasticized ear flaps 30 can be formed by securing a
single piece of elastomeric material to the disposable garment 20
~in both the eér fiaps 72 and the central region 68 of the rear
portion 58 and securirg a single piece of elastomeric material to
the disposable garment 20 in both the ear flaps 72 and central
region 68 of the front portion 53. Thus, the elasticized
waistband 34 and the elasticized ear flaps 30 can be formed from
the same piece of material to form a unitary structure.

In a preferred embodiment, the chassis 14 comprises
elasticizea ear flaps 30 in the front portion 56 and the rear
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ext ensi on. In preferred enbodi nents of the present invention, the
contractive force of the elasticized ear flaps is preferably at |east about
50 granms/inch at 10% extension (a 10% extension would require the sanple
to be” stretched to 1.1 tines its original length). Typical
elastoneric materials show a hysteresis | oop ofiforce in their
stress-strain property. That 1is, for a given extension, the force
(extension force) required to uniaxially extend the elastoneric naterial is
greater than theprpoti®e 3&onih:eldsiécized cay flaes dlasrompiiaryntlesentsl obxerts

when it is allovwedetehag®id,r ach. ftheyn dreSndtr Qefarta@BPL thaf Pilat {v@n el ki@t or mer
curve can be referred tg ag the "l oad c%rve".and-theflaléeg curvg can be
referred to as t RESWEHI d8d W0hir GRASSTS mollit: |TRERRT 3o nOrBRE £ B°Be 3P EESsi on
force) is felt bexténsiomarodr the ghassint maveenalishe The elasticized ear flaps

30 provide an elastically extensible feature that provides a more

comfortable and contouring fit by initially conformably fitting

the disposable garment to the wearer and -sustaining this fit

throughout the time of wear well past when the disposabie garment

has been loaded with exudates since the elasticized ear flaps

allow the sides of tne disposable garment to expand and contract.

As shown 1in Figure 2, €ach ear flap 72 comprises that
portion of the chassis 14 that extends iaterally outwardly from
and along the central region 68 of the chassis 14 to the
longitudinal side region 88 of the chassis 14. The ear flap 72
generally extends longitudinally from the end edge 64 of the
chassis 14 to the portions of the longitudinal edge 62 of the
. chassis ‘14 that forms the leg opening (this segmenf of the
longitudinal edge 62 being designated as leg edge 106). 1In a
preferred embodiment of the present invention, each ear flap is
formed by the portions of the inner layer 46 and the outer layer
43 that extend beyond the central region 68 of the chassis 14.

In a preferred emboaiment of the present invention, the
elastic ear flap members S0 are operatively associated with the
chassis 14 in the ear flaps 72, preferably between the inner
layer 46 and the outer layer 48, so that the elastic ear flap
members 90 allow the eiasticized ear flaps 30 to bs elastically

-extensible in the lateral direction (latera11y elastically
" extensible). As used hefein, the -term "elastically extensible"
means a segment or porticn of the chassis that will eloﬁgate in
at least one direction (preferably the lateral direction for the
ear flaps and the waistbands) when tensional forces (typically
lateral tencsional forces for the ear flaps and the waistbands)
are applied. and wiil return to about its previous size and
configuration wnen the tensional forces are removed. Generally,
elastomeric materiais useful 1in the present invention will
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el astici zed ear

flap is stretched to apply the garnment to the wearer.

wearer nore nearly "feels" the "unload" contractive forces (contract
forces) once the garnment is on. Therefore, the hysteresis |oss shou
be so-great that the contractive -force is | ow enough to allow
saggi ng/ sl i pping of the garnment on the wearer.1Al| elastoneric mater
undergoing sustai ned stress/strain have dimnishing forces wth
creep). . Therefore, is desired to make sure this_’
reduct ion in vveeFPPT‘fg’CFb‘f"Gé‘s rgtaEn tti"’rrét dbRASh 2beul | 75fepbwtae ity S g or
weari ng st abi | i tegnfiguFheionelatdtinc abautedp secindsll dr 1d3er epar estrbechk ejpt

(i.e., elastic

mnimum |n pr,

t he repl acenent

In an especially preferred embodiment, the elastic ear flap
member 90 is operatively associated in the ear flap 72 by joining
the elastic ear flap member 90 to the inner layer 46, outer layer

48, or both while the elastic ear flap member 90 is in a

substantially untensioned condition. At least a portion of the
resultant composite elastomeric laminate containing the elastic
ear flap member 90 is then subjected to mechanical stretching

The
ive
| d not

ials
time

at

Bl iaEe TR ERILSs .4 Nea IR LigRtj on. the This is

sufficient to permanently elongate the inner layer and the outer

tayer components (nonelastic components) of the laminate. The
composite elastcmeric laminate is then allowed to return to its
substantially untensioned condition. The elasticized ear flap is
thus formed into a "zero strain" stretch laminate.
(Alternatively, the elastic ear flap member could be operatively
asscniated in a tensioned condition and then subjected ‘to
meci.anical stretching; although this is not as preferred as a
“zero strain" stretch-laminate.) As used herein, the term "zero
strain" stretch laminate refers to a laminate comprised of at
least two plies of material which are secured to one another
along at least a portion of their coextensive surfaces while in a
substantially untensioned (“"zero strain") condition; one of the

- plies comprising 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 stretcﬁing ‘the second 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 configuration. The resulting "zero strain" stretch
Jaminate is thereby rendered elastically extensible, at least up
to the point cf initial stretching, in the direction of initial
stretching. Examples of such "zero strain" stretch laminates are

disclosed in U.S. Patent 2,075,199 issued to Galligan, et al. on.

March 3C. 1937; U.S. Patent 3,025,199 issued to Harwood on March

a
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27 final . length of the elastoneric material s not greater than about 1.2
tinmes the original Iength under tension for 30 m nutes. The el asticized ear
flaps 30 may al so be provided with differential extensibility along the
| ongi t udi nal axi s when stretched in the |ateral direction. As used
herein, the term"differential extensibility" ii® used to nean a materi al
havi ng a nonuni form degree of elastic extensional properties, as neasured
in the direction of stretching at various points alon% an axis oriented
Spe a 8

substantially pédrpelf@ftdf-ar Fateat tn&7. 3l d2t4eBnto ot S8 ACAFME! 1Thi s
may, for exanpl el978iclVusle Patenti N, 2085631 asgued towdiksen oar Jurevad) dloke;

stretch or  bothugQf s, 1PARent®hOSHOPRS 1i€sued to Sabee on May 30, 1989. Each
of these patents are incorporated herein by reference.

Particularly preferred methods and apparatus used for making
“zero strain" stretch laminates out of the inner layer, outer
layer, and an elastomeric member positioned between the same, use
meshing corrugated rolls to mechanically stretch the components.
A discussion of suitable apparatus and methods for mechanically
stretching portions of a diaper is contained in the hereinbefore
referenced U.S. Patent 4,107,364 issued to Sisson on August 15,
1978 and U.S. Patent 4,834,741 issued to Sabee on May 30, 1589.
Particularly preferred apparatus and methods are disclosed in
co-pending, commonly assigned, U.S. Patent Application Serial No.
07/662.536 entitled “Improved Method And Apparatus For
Incremenia]]y Stretching A Zero Strain Stretch Laminate Web To
Impart Elasticity Thereto"; P&G Case 4339; filed by Gerald M.
Weber et al. on February 28, 1991; U.S. Patent Applicaticn Serial

- No. 07/662,537 entitled "Improved Method And Apparatus For
Incrementally Stretching Zero Strain Stretch Laminate Web In A
Mon-Uniform Manner To Impart A Varying Degres of Elasticity
Thereto": P& Case 4340; filed by Kenneth B. Buell et al. on
February 28, 1991; and U.S. Patent Application Serial No.
07/662,543 entitled “Improved Method And Apparatus For
Sequentially Stretching Zero Strain Stretch Laminate Web To
Impart Elasticity Thereto Without Rupturing The Web"; P&G Case
4341; filed by Gerald M. Weber et al. on February 28, 1991; the

—specifications and drawings of which each are incorporated herein
by reference.

Details of a particularly preferred incremental stretching
system.which can be employed in making "zero strain" stretch
laminate elasticized ear flaps of the present invention are set
forth in Figure 8. The fully assembled chassis web 810 including
the “zero strain" ear flap web is directed through the
‘incremental stretzhing system. '
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material (s). The differenti al extensibility is preferably designed
into the elasticized ear flaps 30 so that the lateral extensibility varies
| ongi tudinally through at |east a portion of the elasticized ear flap as
measuréd fromthe end edge 64 of the disposable training pants 20 to the
| eg edge 106 of the ear flap. Wthout w shing g be bound by any theory, it
is believed that differential extensibility along the |ongitudinal axis
when stretched in the }ateral direction allows the el asticized ear flap to
differentially stretBBeXRING IR 6iMHreolt hhenddpg ¢ wahetchdssisngeds8lonni |l e
provi ding a secucmtamn:'mgrtt&bswsthhﬁaml')p‘uﬁfgn‘slilaxédea‘lra%lti§Cha6815fﬁﬁ9 wmgeR! e
sustained fit an le at e | n gs u a..
configuration nagégﬁgg&ﬁﬁ%rghfexﬁan%#gn"“?n%Pﬁg ﬂ?ﬁ?qﬂgg taﬁﬁéfgﬂﬁgﬁh;g
changes in the wiHeasiapedoplasspmarie patpkesndaf esubstontsiadhy cohasigeswipdsi ti ons
(standing, sittitige corrugated or grooved segments 824 contained cn the uppermost
: corrugated rolls 825 as the chassis web 810 passes between the
segments 824 of the uppermost corrugated rolls 825 and the
continuously corrugated or grooved lowermost corrugated rolls

821.

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-pzak groove pitch of aporoximately 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 preferred embodiment
of the present invention. The exterior peak of each corrugation
on the aforementioned corrugated rolls typically exhibits a
radius of approximately 0.010 inches, while the internal groove
formed between adjacent corrugations typically exhibits a radius
of approximately 0.040 inches. When the corrugated rolls are
adjusted so that their opposing peaks overlap one another to a
depth between about 0.150 and about 0.175 inches, good elastic
characteristics have been produced in a ‘laminate web of the
present invention comprised of 35-50 mil thick elastomeric rubber
foam patches substantially continuously bonded on their opposed

— surfaces to a nonwoven inner layer and a nonwoven outer layer
having basis weights in the range of about 20 to 30 grams per
square yard and comprised of polypropylene fibers.

The degree of overlap of the opposing peaks on the
aforementioned corrugated rolls may of course be adjusted, as
desired, to produce more or less extensibility in the resultant
"zero strain” stretch laminate web. For the aforementioned roll
geometry and laminate web construction, peak-to-peak overlap
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alternative enbodinent, a degree of reduced latera

extensibility in the portion of the elasticized ear flap -adjacent to the
end edge 64 of the disposable training pants 20 requires nore of the total
extension to be assunmed by the el asticized wai stband 34 thereby resulting
I nmore | ocalized staching of the el asticized waestband 34 and a nore
conpliant abdomi nal fit. The differential extensibility can be achieved in

The . elasticized ear flaps 30 can

t he repl acement simat 0.225 inches are feasible.

As can be seen from Figure 8A, the chassis web 810 is caused
by the idler rolls 872, 874 to wrap the lowermost corrugated

"rolls 821 sufficiently to cover the active vacuum ports 822

(shown in Figure 8) located immediately adjacent each continuous
set of grooves 823 on the lowermost roils 821. The vacuum ports
822, which are positioned so as to substantially coincide with
the grooved segments 824 on the uppermost corrugated rolls 825,
are internally connected through the rolls 82! to a pair of
vacuum manifolds 82& which exert suction against the chassis web
810 as the chassis web is acted upon by the grooved segments 824
of the uppermost corrugated roils 825.

To minimize the build up of either the adhesive used to
secure the untensioned elastomeric patches 804 to the inner layer
web 805 and the outer layer web 806 or the adhesive used to
secure the coinciding portions of the inner layer web and the
outer layer web %o one another, the grooved segments 824 on the
uppermost rolis 825 and the continuous grooves 823 on the
lowermost rolls 821 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, I1linois.

The vacuum ports 822 on the Towermost rolls 821 are
preferably covered by a porous material, such as 0.090 inch mesh

—honeycomb 844, to provide support to the portions of the chassis

web 810 acted upon by the vacuum and to provide a good gripping
surface against the web so as to substantially prevent lateral
slippage or movement of the web across the honeycomb surface
whenever the web is acted upon by the vacuum.

Under optimum circumstances, the maximum- degree of

“incremental stretching which can be imparted to the “zero strain”

portions cf the ear flap containing the elastomeric patches 804

have
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28 for the elastoneric materials, or the extension properties of the

el astoneric or other mterjal or materials making up the

el astici zed ear flap may be nonuni f orm For exanpl e,
differential extensibility can be achieved in selected adjacent portions of
the el asticized ear flap by using elastoneric naterials havi ng varying
extension or contractive forces, nodulus, &’ other inherent properties
such that nore or less (varying) lateral extensibility is achieved in one

B ot ! e S AR 5260 01 B8 S SGRMech U Bbeye T
provi de di f f er esRGmANTS erfsi bihej tuppermogy hé‘?"r\‘dﬁiﬁsejof""\}b¥yﬁ?‘r:g e theoperties
of materials thegdnthimidust Grocveass2xichedheatoverapt asraurgatidionalisnethe art
may al so be useﬁ'dwever, it has been discovered that unless the stretch 1amfnate
web is substantially prevented from slipping or contracting in a
direction substantially parallel to the direction of web
stfetching as it passes between the meshing corrugated rolls, the
optimum degree of incremental . stretching is not realized.
“Therefore, in its most preferred form, the incremental web
stretching operation is carried cut while the outermost portions
of all three layers comprising the “zero strain" stretch laminate
are subjected to restraint, as generally shown in the
cross-section of Figure 8B, to substantially prevent the "zero
strain" stretch Tlaminate portions of the chassis web from
slipping or contracting in a direction parallel to the desired
direction of stretching as it passes betwsen the sets  of
séquentia1]y positioned meshing corrugated rolils.

However, the present invention may also, if desired, be
practiced to advantage by restraining only the elongatabie or
drawable layer or layers of the composite, i.e., it is not an
absolute requirement that the outermost portions of the
elastomeric patches alss be restrained during the incremental
stretching operation. 1In the latter instance, the elongatable or

~ drawable layer or layers are still parmanently elongatéd 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 undefgoes a
lesser degree of initial stretching during such a process.
Accordingly, it can only undergo this same amount of retraction
when it returns .o its undistorted configuration.

A “zero strain" stretch Tlaminate embodiment of the
aforementioned tybe may also exhibit- some degree of
disproportionate localized straining in the elongat:ble web or
webs, particulariy in the areas immediately adjacent the opposed
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A particularly preferred method and apparatus for inparting a varying

degree of extensibility to a "zero strain" stretch [amnate is to pass the
"zero strain" stretch |lamnate through at | east one set of meshing :
corrugated rolls, at |east one of the corrugated rolls having corrugations
of* nonuni formprofile along its point or pointsgof contact wwth the ."zero
strain" stretch | am nate web. As a result, the portions of the |amnate

~web passing between the set of [olls ar e nonuni formy stretched. This, in
turn, produces a€d92&r 8F sthe slastamesiehPitehthat dPwhhehcdse 9ndni PBRGHey

el asticized inpolyRericdi riegdr Oorlayer SWiabt anti ablterpernpeerdi aigbar tkesehe

nonuni formy profi j O 10 a; r e L men f;

chassi s as shomé'ilgﬁggqoggﬁ({e"%g?ﬂ{ hgﬁiaéé]é&ll tﬂ@{tﬁg s? e %@ﬁ%ﬁégﬁf&s‘emit

portion of the cHH®8ed thattHigy B AYER IRPEAF aMaPsRATENRrdRshiter dhet factear

flap 72 to the that no rupture has taken place. In such instances the

| functionality, (e.g., the imperviousness) of the "zero strain®
stretch laminate portions of the chassis web is nol impaired.
Embodiments of the latter type are normally employed in
situations where the aesthetic appearance of the "zero strain"
stretch laminate portions of the resultant disposable garment is a
either hidden from view by the design or configuratibn of the
disposable garwent or, if visible, is of no concern to the user
of the disposable carment.

In still another embodiment of the present invention even
rupture cf one or more of the elongatable nonelastic webs may not
render the vresultant "zero strain" stretch laminate web
unacceptable for its intended purpose (e.g., where a portion of
the backsheet or topsheet of the absorbent assembly, makes up a
component of the laminate web, rupture of the backsheet or
topsheet does not necessarily destroy the 1laminate web’s
functionality for its intended purpose as long as one of the
other plies in the laminate web provides the desired function in
the finished article). For example, some degree of rupturing in
the elongatable backsheet web will not destroy the imperviousness
of the resultant chassis web if the elastomeric patches comprise
a liquid-impervious material). This is particularly true with
respect to those "zero strain" stretch laminate web embodiments

—employing -substantially continuous bonding between the plies in
guestion, since relatively close adherence of the plies to one
another after incremental stretching renders. such ply damage
difficult to detect by the end user of the disposable garment.

The suction forces applied to the chassis web 810 shown in
Figures 8-8B by the vacuum ports 822 acting through the porous
honeycomb material 844 substantially prevent those portions of
the chassis wep 810 containing the substantially untensioned
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| ongi tudi nal edge 62 of the chassis 14. The longitudinal side region 88
generally extends longitudinally fromthe end edge 64 of the chassis 14 to
the.portion of the |ongitudinal -edge 62 of the chassis 14 that forns the

| eg opéning (this segment of the Iongitudinal edge 62 being designated as
| eg. edge 106). \Wile the |ongitudinal side region 88 cangconprise a
separate elenent affixed to the ear flap 72 of'3 he chassis 14, the

| ongi tudi nal side region is preferably an extension of other el enents of

de fhis ist hlegy% oRGATE Rat2RES! 804 AhnChATh ol roUEthiRscdig iiAney | ayer

1atera11y lnward direction as they pass between the meshing
portions of the continuous grooves 823 ~on the lowermost
corrugated rolls 221 and the grooved segments &2% on the
uppermost corrugated rolls 825.

Because the "zera strain” stretch laminate portions of the
" chassis web 810 containing the elastomeric patches 804 are
laterally restrained throughout the sequential web stretching
operaticn, all portions of the "zero strain" stretch laminate web
located intermediate the points c¢f restraint are subject to
substantially uniform incremental stretching as the web passes
between the continuous grooves 823 on the lowermost corrugated
rolls 821 and the meshing portions of the grooved segments 824 on
the uppermost corrugated rolls 825.

This not only maximizes the effectiveness of the incremental
web stretching operation by forcing the elongatable inner cover
and outer cover webs secured to the elastomeric patches to
undergo the fullest possible degres of elongation during the
stretching “operation, but also substantially prevents
dispronortionately high straining of the inner 1ayer and/or outer
layer webs to which they are secured in -the areas immediately
adjacent the opposed peripheral edge portions of the elastomeric
patches.

Figure 9 discloses an alternative incremental web stretching
system which can be employed. In the incremental web stretching
— system shown in Figure 9, a pair of resiliently compressible
disks 930 are mounted adjacent each side of the grooved segments
924 of the uppermost corrugated rolls 925. The compressible
di§k§ 940 are of & large enough diameter that they tightly grip
the chassis web 910 and hold it securely against the coinciding
non-grooved portions of the lowermost corrugated rolls 921 as
generally shown in the cross-section. of Figure 9A. Like the
vacuum ports and the porous honeycomb material in the embodiment
of Figure 8. the clamping effect created by the compressible
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topsheet 24 or the backsheet 26 or any conbi nation of these el enents.
a preferred enbodi nent of the present invention each |ongitudinal side

In

region 88 is formed by portions of the inner |ayer 46 and outer |ayer 48

t hat extend beyond the ear flap 72. Referring again to Figure 1,
are preferably fornmed by bondi ng together the hgngitudi nal
of the front portion 56 with the | ongitudinal

portion 58.

exanpl e, the seaisk® 6 bandf otheedchipncbdindi myntoupovb@r gpotivhonsfofthe

outwar dl y ext endifgrhQR9iro¥d M) §h|5’s‘%aﬁﬁQ'lW‘5pﬁ%$eﬁ& F1R MogFt 18Kt YA Hey

seans 10
si de regi ons 88
side regions 88 of the rear
The seam 10 can be formed in a nunber of different ways.

For

extending fin segm bondi ng_t oget her ortlon%aF i nwar dl extg&@egﬁw he

| ongi t udi nal si de"3s&ht oWeP 8BlG FopkRimi

| ongi t udi nal

tomeri endpHgefi

Si deontegiting 8i® may directien parallel to the direction of

stretching as the web passes between the meshing corrugated
rolls. The Figure 9 embodiment can be used with equal facility
on laminate structures comprised of webs which are either
pervious or impervious to the passage of air.

As will be appreciated by those skilled in the art, the
foregoing restraint methods may be empioyed either individually
or in combination with one another to produce the benefits herein
described in the resultant "zero strain" stretch laminate
portions cf the resultant chassis web.

From the'description contained herein, it is clear that the
improved method and apparatus may be employed to advantage to
produce a wide range of disposable garments either comprised
entirely of or inciuding one or more discrete, isolated "zero
strain" stretch laminate web portions. -

It is also recognized that while a pair of méshing
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
faciiity employing gairs of corrugated roils 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 legbana 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 wep portions of the chassis web may be arrayed in the

desired cuivilinear configuration to produce elasticity along the

desired curvilinear ccntour rather than in a straight line.
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be overl apped and bonded together, .or the |ongitudinal side regions
together wusing any other seamconfigurations that are

may be bonded

well known in the art. The bondi ng can be by any suitable neans well
in the art appropriate for the specific material enployed in the

| ongi tudi nal side region 88 of the chassis 14; thus sonic sealing, heat
seal i ng, adhesive bonding, sewing, and the |iké&lnay be appropriate .
t echni ques. Exanpl es of such seam ng techniques are disclosed in U S
Pat ent 4, 355, 425 issyegd. t nes ;al n, Qct.ober 26, 1982 < patent
4,619, 649 issued to RbbEr FugF scfinZeo My g7 g ractiity 8%‘%‘%?%09, 804
i ssued to Dougl aberadn disalogedcemp2ay mesiviog oyl indnicel goreugatedrivatiisvebhe of

the present invged iQRtrainbepFingPPeabhey 0ABEBE ésrrhied B RYiTickfd Ngh

chassis in the crotch,

of the front

88

known

t he

intermi %ml.%@amﬂngs Oc-;taer}%t»iJnheenlp(?gyg{ntguqr!e@mngsIpq%ternesgl"Pons 88

incrementally stretch the "zero strain" stretch laminate portions
of the web or article in question. In the latter instance, the
only requirement is that the portions of the “zero strain®
stretch laminate web to be incrementaliy stretched be adequately
restrained by suitable vacuum or clamping means before the
meshing platens are able to exert enough force on the web to
cause slippage or contraction in a direction parallel to the
direction of stretching.

The elastic ear flap members 90 can be joined to either the
inner layer 46, outer layer 48, or both using either an
intermittant bonding configuration or a substantially continuous
bonding configuration. As used herein, an "intermittently"
bended laminate web means a laminate web wherein the plies are
initially bonded to one another at discrete spaced aparf points
or a laminate web wherein the plies are substantially unbonded to
one another in discrete spaced apart areas. Conversely, a
“substantially continuously® bonded laminate web means a laminate
web wherein the piies are initially bonded substantially
continuous]y to one another tnroughout the areas of interface.
The intermittent bending configuration is normally desirable for
“zero strain® laminate webs in those situations where the
substantially inelastic webs in the lamindte are relatively
elongatable or drawable without rupture and where -a high degree

~of z-direction bulkiﬁg is desired in the finished laminate. A

.continuous bonding configuration has generally been found
desirable for “zero strain® laminate webs where the degree of
z-direction bulkirg of the finished laminate is not of prime
i~nortance and one or more of the relatively inelastic webs in
tne laminate is difficu't to elongate or draw without causing
rupture. In the ldtter situation, a substantially continuous
bonding configuration maintains all of the layers of the laminate

. in  relatively close 2adherence to one another after the
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portion 56 are substantially superposed with the |ongitudi nal side regions
88 of the rear portion 58, as shown in Figure 5, formng tw seam ng

areas 40. Figure 5A shows a preferred enbodinent of the seam ng area
40 conprising the |longitudinal side region 88 of the front portion 56 and

t e | ongi tudinal side region 88 of the rear portlon 58. Preferably, the
| ayers of 30 material making-up the seam ng 23rea, have simlar mel ting
points. More preferably, each | ayer of the seam ng area is nade of the sane
materi al . In a;pnef (ﬁ{r s £A00¢ gegﬁerauﬂﬁph hawehimhyt heveneam pee afrea 40
will conprise 106 o PO ropylene

more of the re atively inelastic webs-is damaged to the point of
rupture during the incremental stretching operation, the
relatively close adherence of the damaged portions cf the

relatively inelastic web or webs to the elastomeric ply makes it

difficult for the end user to perceive that any damage has
occurred. Provided that the rupture of the relatively inelastic

web or webs does not defeat the web’s intended funct1o"a11ty,

(e.g., imperviousness), the damage which does occur to the

relatively ineiastic web or webs during the incremental

stretéhing operation is generally not perceived as a negative in

the end product.

Thus, an unexpected benefit which results frem the use of a
continuous bonding configuraticn in particularly preferred "zero
strain” stretch laminate webs is that it permits the manufacturer
of the disposable garment to select from a much wider range of
relatively inelastic webs which may be successfully employed in
laminates of the present invention. in essence, it permits the
use of relatively inelastic webs which would not normally be
considered drawable to any appreciable extent in "zero strain”
stretch laminate webs of the present invention. Accordingly,
unless expressly stated otherwise, the term “drawable” as used
herein, is not intended to exclude relatively inelastic webs
which undergo 2 degree of thinning or damage during the
incremental stretching operation.

In a preferred embodiment cf the present invention, the
—~elastic ear flap member 90 is substantially continuously bonded
to both the inner layer 46 and the outer layer 48 using an
adhesive. A glue applicator may be used to apply a substantially
uniform and continuous layer of adhesive to the outer layer 48
and/or the inner layer 46 in those predetermined areas whére the
substaﬁtia]]y untensioned elastic ear flap member 90 will be
placed. In a particuiarly preferred embodiment, the adhesive
selected is streichable and the glue applicator comprises a melt
blown applicating system. '
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The seam 10 is preferably formed by treating the seaming area 40 with
mechani cal energy sufficient to cut a portion of the seam ng area 40 while
si mul taneously fusing a narrow marginal area adjacent to the cut. The
fused *marginal area is a relatively small region and provides a
finished flangel ess seam As used herein the tgrm"flangel ess seant refers
to a seam which extends fromthe disposable training pants 20 about 1/16"
or |ess. Preferably the flangeless seam wll extend from-the
garment about 1/ 320nersuklesmelt blowna apiiexfies rapgi erdiddg neysitem witiehf hanael ess

seam 1Is substag% alilo)(md t§pf C%arP%Y“fﬁ’d) \Jeli'? stx'iﬂﬂ!t ﬂﬂ”br%@u(f#\g aand rear

portion 58 of e chass her ei refers
to the act or r%ltﬁn'fdﬁl]lbﬂﬁnh‘g‘“@ﬁdyt@"éﬁ@ {ZRE0 ptER LY éF"%tﬁéefa"}‘rﬂf@rl al to
forma continuows liengthe1sustowhhggral happl idatlspasodedf Nd.h@M} 30-pt1-iGH, Ny gr eat er

or not available from J&M Laboratories of Gainesville, Georgia. The
latter system employs a nozzle having 20 orifices per lineal
inch, as measured in the cross-machine direction, each orifice
measuring approximately 0.020 inches in diameter. A Findley
H-2247 Hot Melt Adhesive, as available from Findley Adhesives of
EIm Grove, Wisconsin is preferably heated to a temperature of
approximately 340°F and applied to the inner layer and/or the
outer layer at a rate cf approximately 7.5-10 milligrams ‘per
sgquare inch. Heated compressed air at a temperature of
approximately 425°F and a pressure of approximately 50 psig is
issued through the secondary orifices in the adhesive rozzle to
assist in uniformly distributing the adhesive fibrils during the
laydown operation.

Alternatively, the elastic ear flap member 90 and any other
components comprising the ‘“zero strain" portions of the
disposable training pants 20 'may ~be intermittently or
continuously bonded to one another using unheated adhesive, heat
bonding. pressure bonding, ultrascnic bonding, dynamic mechanical
boending, 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. For
example, the elasticized ear flaps 30 may be formed from one or a

"p]ura]ity'of elastic ear flap members 90 operatively associated
in each ear flap 72; the elastic ear flap members may have
varying widths and lengths; or the elastic ear flap members may
comprise relatively narrow strands of elastomeric material or a
larger area elastomeric patch. One elastomeric material which-
has been found to be especially suitable for use as the elastic

© ear flap' member S0 (especially for "zero strain" stretch
laminates) is an elastoneric foam having an elongation to break
6f at least about 400% and an extension force of at lea;t about
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much greater than the thickness of the sheet materials. Although there is
consi derable evidence to indicate that all energy is nechani cal energy,
there are forns of energy which nay be considered "non-nechanical" energy,
such as thermal energy, electrical energy. and chem cal energy. However, as
used herein, the term "nechanical energy" will bg used to refer to
mechani cal energy (e.g., the energy enployed in ultrasonic bondi ng or

aut ogeneous pressure bonding) as well as to thermal energy (e.g., the
energy enployed 200 lyeats pealiney) of sdfpdé enidihy at tsb%r astenis torengr gitsi S

uied to simltanagehyinht1th borqutrphgrﬁ%agaemeﬁ{]e o Wi g Ve dehe

seans 10 of the present ani cal  epnergy is
i nput to the seanf9uag &f‘é& W 95 Kep 8 liPt‘F‘ééBHi ceapFarmimeaber AGclide: asoni ¢
apparatus will geq@r akdsg1eekedr nst@ran rubberaseums CpraFavesllyehaving ta \ohi ar

of approximately 35 mils and a density of 13.3 pounds per cubic
foot (0.214 g/cm3), such as is available from Fulflex Inc. of
Middletown, Rhode Island; or as available from Ludlow Composites
Corporation of Fremont, Ohio; or (b) polyurethane foams having a
caliper of approximately 80 mils and a density of approximately
2.06 pounds per cubic foot (0.033 g/cm3) such as is available
from Bridgestone c¢f Yokohama, Japan and marketed under 'the
tradename Bridgestone SG polyurethane foam; or as avaiiable from
General Foam of Paramus, New Jersey and marketed under the
designation of Polyurethane Foam No. 40310. Other suitable
elastomeric materials for use as the elastic ear flap members 90
include "live" synthetic or natural rubber, other synthetic or
natural rubber foams, elastomeric _films (including heat
shrinkable elastomeric films), elastomeric scrim, elastomeric
woven or nonwoven webs, elastomeric composites such as
elastomeric nonwoven laminates, or the like.

As shown in Figure 1, the elastic ear flap member 90
comprises a patch of elastomeric material (elastomeric patch)
that breferably extends through the entire length of the ear flap
72 in the front ard rear portions 56, 58. Thus, the elastic ear
flap member 90 preferably'extends from the end edge 64 of the
chassis 14 inward to the leg edge 106 of the ear flap 72. The
lehgth and width of the elastic ear flap members 90 are dictated

~by the dicposable garment’s functional design: Thus, while the
elastic ear flap member 90 preferably extends through the entire
length of the ear flap 72, the elastic ear flap member 90 may
extend through only a portion of the length of the ear flap 72.

It has been found that the extension characteristics
including the extension forces, extension modu]us, and available
stretch (extension); and the contractive forces; elastic creep;
elastic hysteresis; and rate of contraction of the elasticized
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recei ves high frequency electrical energy froman electrical energy source
via an electrical conductor. The converter unit 31 contains
transducer material for providing, in response to high

frequency i nput power, mechanical vibrations to a horn which will oscillate
back and forth relative to a support surface yhi ch acts as an anvil.

pi ezoel ectric

6 is a side el evationa
shown general ly at 600.

i s coupled to aerrulfiresdfi arec dmpoetardr cams idesats onki ioh thecrarvesaht ytof
frequency el ectgdthakne elasticized ear flaps 30 and the disposable garment.

The extension characteristics give the wearer the overall
perceived "stretchiness" during use. An elasticized ear flap
with a relatively high extension modulus can cause red marking on

the wearer’s skin while a relatively low extension modulus can

cause sagging/slipping on the wearer. Elasticized ear flap
having too little available stretch may not achieve a suitable
level of body conformity and may contribute in making the
disposab]e garment uncomfortable to wear and hard to apply. A
disposable garment having elasticized ear flaps with very low
contractive forces, or poor elastic creep or elastic hysteresis
may not stay in place on the wearer and may tend to s=g/slip on
the wearer resulting in poor fit and containment. '

For the elasticized ear flaps 30 of the present invention,

it has been found that the extensicn characteristics of extension

force and extension modulus are preferably within defined ranges.
The extension force preferably is 50-300 grams per linear inch.
It is preferred that these extension forces be generated at
extensions between about 20% and about 30b% extension.

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 avesilable to fit the garment to the wearer; in additicn, the
maximum amount of reccoverable 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
minimuh ameunt of available stretch required for a disposable
garment application using elasticized ear flaps, is preferably an
available stretch of at least about 35% for a. "one-size-fits-all"
garment which will fit children from about 22 pounds to about 38
pounds. |

Fi gure

schematic view of a preferred ultrasoni c apparatus,
The ultrasonic horn 650 having a working tip 652
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energy froman electrical energy source (not shown). The working tip 652 of

the horn 650 is opposed by an anvil 654 nounted on an axially rotatable
The folded chassis 614 of the disposable garnment is shown
passi ny between the working tip 652 and anvil 654, The wultrasonic
an ultrasonic freqency preferably in the
range of about 20 kHz to about 40 kHz, but any other frequency in the
operati ng ran% bet ween 1? and, 100 kHz wi Il be sujtable. Figure 6A
e hSUSEHRRNIS appratiiée 600TEr Higusians.
seani ng area 40 asketthad byoltledietttisszed 64 filsp shovre weassr Nig betinpertahhe
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pant slipping down after being worn and loaded. In contrast,
excessive contractive forces 'may reduce the comfort for the
wearer and produce - pressure markings on the wearer’s skin.
Contractive fTorce 1is measured as the force per unit width

produced while relaxing an elastomeric composite at a particular '

extension. In preferred embodiments of the present invention,
the contractive force of the elasticized ear flaps is preferably
at least about 50 grams/inch at 10% extension (a 10% extension
would require the samplie to be stretched to 1.1 t1me, its
original length). '

Typical elastomeric materials show a -hysteresis lobp of
force in their stress-strain property. That is, for a given
extension, the force (extension force) required to uniaxially
extend the elastomeric material 1is greater than the force
(contractive force) the elastomeric material exerts when it is
allowed to contract from its pre-extended condition. The former
curve can be referred to as the “load curve" and the latter curve
can be referred to as the "unload curve". The "load" extension
force (extension force) is felt by the wearer or parent when the

'élasticjzed ear flap is stretched to apply the garment to the
wearer. The wearer more nearly "feels" the "unload" contractive
forces (contractive forces) once the garment is on. Therefore,
the hysteresis loss should not ba so great that the contractive

~force is low enough to allow saqg1ng/s]1pp1ng of the garmert on
. the wearer.

A11 elastomeric materials undergoing sustained stress/strain
have' diminishing forces with time (i.e., elastic creep).
Therefore, it is desired to make sure this reduction in wearing
forces over time douesn't fall below a minimum for wearing
stability. The elastic creep should therefore be kept at a
minimum. In oreferred embodiments of the present invention, the
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the seam ng area 40 to soften and fl ow,

thinning or cutting the seam ng

area 40 in a first area 658 while fusing the seamng area 40 in the thin

mar gi nal

areas adj acent the first area 658 formng a fused mass 660.

Wi | e

the poition 664 of the seam ng area 40 which has been cut away fromthe
di sposabl e training pants 20, will be di sposed7as sel vage, the fused nass

660 of the portion 662 of the seanng area 40 which is stil

part of the

di sposabl e trainin ants 20 will provide to the disposable traiping pant s
20 a fini shed sE8AT 10eR@thcATi shes sstameri |MAtar&y]| iice "Bkt RERAARE hEhdr ont

portion 56 and steat Jpertimes 8. ofigenaAnVédgthwhaef teheiqn €benoani naessyi ng
apparatus 600 shown in figure 6A, has a contacting edge 670. The

wi dt h

of the contacting edge is designated by the letter W and is preferably

The elasticized ear flaps 20 may also be provided with
differential extensibility along the longitudinal axis when
stretched in the lateral direction. As used herein, the term
"differential extensibility" is used to mean a material having a
nonuniform degree of elastic extensional properties, as measured
in the direction of stretching at various points along an axis
oriented substantially perpendicular to the direction of
stretching. This may, for example, include varying the elastic
modulus or available stretch or both of the elastomeric
material(s). The differential extensibility is preferably
designed into the elasticized ear flaps 30 so that the lateral
extensibility varies longitudinally through at least a portion of
the elasticized ear flap as measured from the end edge 64 of the
disposable training pants 29 to the leg edge 106 of the ear flap.

- Without wishing to be-bound by any theory, it is believed that

differential extensibility along the Tlongitudinal axis when
stretched in the lateral direction allows the elasticized ear
flap to differentially stretch and conform to the wearer’s waist
during use while providing a secure anchor about the hip of the
wearer so as to 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 bddy 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 *otal extension to be assumed by the
elasticized waistband 34 thereby fesu]ting in more 7localized
st: .tching of the elasticized waistband 34 and a more compliant
abdominal fit.

The'differential extensibility can be achieved in a number
of different ways. The elasticized ear flaps 30 can have
multiple combined elastomeric materials, multiple configurations
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32 about 0.030 inches. The anvil 654 also has bevel ed edges 680 which form
an angle wth the contacting edge 670. The angle of the bevel ed edges is
designated by the letter A and is preferably about 15[err]. The width of
the anvil 654 is designated by the letter Wand is preferably about 0.100
i mches. The height of the anvil is designatedsby the letter Hand is
preferably about 0.100 inches. Wthout being bound by any particular

theory, it is believed that the ultrasonic horn 650 creates, by virtue of
its high speed Ifow thapdliastareros iatdras] onsr thecedtensidnf propefvgalct] dkses, the

heat of which caysqsmdfic PO YBERErC FdtBRIaY Obr t REr&QamE NGaRIa diD the
elasticized ear fiap may be nonuniform. For example,
differential extensibility can be achieved in selected adjacent
portions of the elasticized ear flap by using elastomeric
materials having varying extension or contractive forces,
modulus, or other inherent properties such that more or less
(varying) lateral extensibility is achieved in one portion of the
elasticized ear flap than the adjacent portion. The elastomeric
materials may also have varying lengths, sizes, and shapes that
provide differential extensibility. Other ways of varying the
properties of materials that form the elasticized ear flaps as
are known in the art may also be used.

A particulariy preferred method and apparatus for imparting
a varying degreé of extensibility to a "zero strain" stretch
laminate is to pass the "zero strain" stretch laminate through at
least one set of meshing torrugated rolls, at least one of the
- corrugated rolls having corrugations of nonuniform profile along
its point or points of contact with the "zero strain® stretch
Jaminate web. As a result, the portions of the laminate web
passing between the set of rolls are nonuniformly stretched.
This, in turn, produces a "zero strain" stretch laminate which is
nonuniformly elasticized in  a direction . substantially
perpendicular to the nonuniformly profiled corrugations.

In a preferred embcdiment of the chassis as shown in Figure

2, the longitudinal side region 88 is that portion of the chassis

~314 that extends laterally outwardly from the ear flap 72 to the
longitudinal edge 62 of the chassis 14. The longitudinal side

region 88 generally extends 10ngitudina11y from the end edge 64

of the chassis 14 to the portion of the iongitudinal edge 62 of

the chassis 14 that forms the leg opening (this segment of the

longitudinal edge 62 being designated as Teg edge 106). While

the longitudinal sides region 88 can comprise a separate element

affixed to the ear flap 72 of the chassis 14, the longitudinal
sida region 1s preferably an extension of other elements of the
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soften and to fuse.

i ssued to Sager on April 18, 1972 entitled "Mphod and Apparatus for

Cont i nuous

Cutting

Pat ent 4, 400, 227 issued to Ri emersma on August 23, 1933; U.S. Patent

4, 430, 148 i ssuechasoiSdhaelidr aontieelinner yaygr 3!9841;h=UoG;erPdam 48, 56@, 427
'ssued to Fl OOdtdB@hQRCE?'lb%ﬁ' %ﬂe E,&%r,@&t 2| %9' Wé%@ﬁ&@.oﬁeak Rk Cut
Met hod and Apparat us”; Patent 4,693

Sept enber 15, 1gsrertsy t Il'éda " m&#eﬁeﬂ’?qdém?—'&br"i c
Cut and Seal ed datyelemgd tégpipai atide aeglioRr 88ess floemedrbyd portignSaoe"theal |

inner layer 46 and outer layer 48 that extend beyond tha ear flap

‘72.

Referring again to Figure 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 extendihg Tongitudinal side regions 88 to form an
inwardly extending fin seam, the longitudinal side regions 88 may
be overlapped and bonded together, or the longitudinal side
regions 88 may be bonded together using any other seam
configurations that are well known in the art. The bonding can
be by any suitable means well known in the art appropriate for
the specific material employed in the longitudinal side region 88
of the chassis 14; thus sonic sealing, heat sealing, adhesive
bonding, sewing, and the like may be appropriate techniques.
Examples of such seaming techniques are disclosed in U.S. Patent
4,355,425 issued to Jones, ‘et al.. on October 26, 1982; U.S.

‘Patent 4,819,643 issued to Roberts on October 28, 1986; and U.S.

Patent 4,909,804 issued to ‘Douglas, Sr. on March 20, 1990.

- In a preferred embodiment 6f the present invention, the

disposab]e garment is formed by folding the chassis in the crotch
portion 57 so that the longitudinal side regions 88 of the front
portion £6 are substantially superposed with the longitudinal
side regions 88 of the rear portion 58, as shown in Figure 5,
forming two seaming areas 40. Figure 5A shows a preferred
embodiment of the seaming area 40 comprising the longitudinal
side region 88 of the front portion 56 and the longitudinal side
region 88 of the rear portion 58. Preferably, the layers of

and Joining of Thernoplastic Sheet Mterial";

et al.

t o, Payet
ﬁﬁvP'FFg‘eaTﬂd‘ eptipdoni cal | y

U S. Patent 3,657,033

u.
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which references are incorporated herein by reference. U S. Patent
3,457,132 issued to Tuma, et al. on July 22, 1969 entitled "Apparatus for
Severing and Sealing Wbs of Heat Seal able Packaging Material in a
Si ngl e Operation", discloses a nethod and apparatus for severing and
seal i ng webs of heat seal able material using thermal energy. This
reference is also incorporated herein by reference. The present inventors
have found that when making the small flangel ess seans of tne present

invention, it ispapeefad! mdkifeupathet beanli Ay airéa Ohapolsymiiarcngtati ey paintaf the

seam ng area 40’Mopgvpere Qri'a%li(,s etarcl.ﬁ {a%Blragfe%Qt s?arﬂﬁﬁé area is made of the
same material. In a preferred embodiment, each layer of the
seaming area 40 will comprise 100% polypropylene fibers.

The seam 10 is pfeferably formed by treating the seaming
area 40 with mechanical energy sufficient to cut a portion of the
seaming area 40 while simultanecusly fusing a narrow marginal
area adjacent to the cut. The fused marginal area is a
relatively small region and provides a finished flangeless seam.
As used herein the term "flangeless seam" refers to a seam which
extends from the disposable training pants 20 about 1/16" or
less. Preferably the flangeless seam will extend frem 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 “spiice" 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 nct
much greater than the thicknes§ 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 wultrdsonic bonding or
autogeneous preassure bonding) as well as to thermal energy (e.g.,

—the energy employed in heat sealing). Preferably, ultrasonic
energy is uzed to simu]téneous]y cut and bond the seaming area 40
to produce the seams 10 of the present invention.

Preferably, the mechanical energy is input to the §eaming
area 40 using an ultrasonic apparatus. An ultrasonic. apparatus
will generally comprise an ultrasonic converter unit which
receives high frequency electrical energy from an electrical
energy sourcz via an electrical conductor. The converter unit
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33 sinmilar
be made of
enbodi nent ,

melting points. It is nmore preferable that the seam ng area 40
| ayers of the same polyneric material. In a preferred

each | ayer of the seanming area 40 wl|l
100@6pb|ypropy|ene fibers.

be a nonwoven conpri si ng
The strength of the flangel ess seans of the

present invention can be increased by using glyneric material having a

hi gher basis weight. |If the material of th

is very thin,

gar nent .
i ntroduced

In

| ongi tudi nal- side regions 88

the seam ng area 40 may not contain sufficient material to
form an adequa& 13 M pﬁzgeletcl?ﬁcseﬁ'%mepohaté}@ﬂ S?Bﬂnﬁ"oxﬁﬂm&h infor the

'S addi ti onal

to"estpﬁésq Gﬁg'i" &d?’??&f’e@lydé"q”ég?%ﬁr é'}é§{]i'h’ctai1 ‘PDH‘I ‘°2§a"r% n

40 will contais horsuitfickiveil oscibltaeitmick ardoforthoredatism to adwqoente

surface which acts as an anvil.

Figure 6 is a side elevational schematic view of a preferred
ultrasonic apparatus, shown generally at 600. The ultrasonfc
horn 650 having a working tip 652 is coupled to an ultrasonic
converter unit 645 which receives high frequency electric-l
enercy from an electrical energy'source (not shown). The working
tip 652 of the horn 650 is opposed by an anvil 654 mounted on an
axially rotatable roll 656. ' The folded chassis 614 of the
disposable garment is shown passing between the working tip 852
and anvil 654. The ultrasonic horn 650 is operated at an
ultrasonic frequency preferably in the range of about 20 kHz to
about 49 kHz, but any other frequency in the normal operating
range between 16 and 100 kHz will be suitable.

Figure 6A shows a cross-sectional view of the seaming
apparatus 600 of Figure 6. The seaming area 40 of the folded
chassis 614 is shown passing between the anvil 654 and the
working tip 652, as the horn 650 oscillates back and forth, i.e.
toward and away from the anvil 654. The ultrasonic energy of the
seaming apparatus 600 causes the layers of polymeric material of
the seaming area 40 to soften and flow, thinning or cutting the
seaming area 40 in a first area 658 while fusing the seaming area
40 in the thin marginal areas adjacent the first area €58 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 sear ng area 40 which is still part of the djsposable

training pants 20 will provide to the disposable traiding 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 figure 6A, has a contacting edge 670. Tne width of the
contacting edge is designated by the letter W' and is preferably

may be
g area
seam
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Enbodi ments of the present invention which provide additional layers of
material in the longitudinal side regions 88 and therefore provide
additional material to the seami ng area 40, are shown in the fragnentary
sectiohal views of Figures 7 and 7A. Figure 7 shows the inner |ayer 46
bei ng folded over the outer layer 48 in the longitudinal side region 88 to
provide three layers of material in the Iongitdginal side region 88. Figure
7A shows the outer layer 48 being fol ded over the inner |ayer 46 in the

longi tudinal si dg,f,gdh Y3o8§néresPr OTHedehhr 884 | AR %2 Of beWRI & icdbed NEgbhe
| ongi t udi nal side reglon 88.

Fl g al ter t of
the present i nvetich qme?’blaﬁgt%e"btﬁag'éq §°'\i\{}c§b99prefj%"eg?glnv§m eﬂ"g?%g’gp 4g
which is fol ded the bevedbdegthdsedaasgnateady theapettembranddG arefefablyed t he

angitudi nal si d?oorll?g?IQ“.s 88 TNRKABFOLRENMNVRPSESP! ¥ 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.

Without being bound by any particular theory, it is believed
that the ultrasonic horn €50 creates, by virtue of its high speed
low amplitude oscillations, locaiized frictional ]oSse;, the heat
of which causes the polymeric fibers of the seaming area 40 to
soften and to fuse. This welding or fusing action is very rapid
and occurs within such a weil defined zone as to leave, the
surrounding material substantiaily undisturbed.

Examples of methods and apparatus for treating materials
with ultrasonic encrgy are disclosed in U.S. Patent 3,657,033
issued to Sager on Apr11 18, 1972 entitled "Method and Apparatus
for Continuous Cutting and Joining of Thermoplastic Sheet
Material"; U.S. Patent 4,400,227 issued to Riemersma on August
23, 1983; U.S. Patent 4,430,148 issued to Schaefer on February 7,
1984; U.S. Patent 4.550,427 issued to Flood on December 24, 1985
entitled "Ultrasonic Seal and Cut Method and Apparatus®; and U.S.
Patent 4,£93.771 issued to Payet, et al. on September 15, 1987
entitled "Woven Textile Fabric.Having and U]frasonica11y Cut and
Sealed Edae and Apparatus and Process for Producing Same"; all of
which references are incorporated herein by reference. U.S.
—Patent 3,457,132 issuad to Tuma, et al. on July 22, 1969 entitled
“Apparatus for Severing and Sealing Webs of Heat Sealable
Packaging Material in a Single Operation”, discloses a method and
apparatus for severing and sealing webs of heat sealable material
using thermal energy. Thnis reference is also incorporated herein’
by reference. '

The present inventors have found that when making the small
flangeiess seams of tne present invention, it is preferable that
-the layers of polymeric material of the seaming area 40, have
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22 is secured to the outer layer 48 and conprises a topsheet 24, backsheet

26 and absorbent core 28. The training pants 20 wll also conprise

an absorbent assenbly 22. The absorbent assenbly 22 of the

di sposabl e training pants 20 is an insert. i.e. an el ement forned
separately fromthe chassis and inserted therein. The absorbent assenbly 22
Is any absorbent neans which is generaffy conpressible, This is the
repl acenent sheet 34 conformable, non-irritating to the wearer's skin,

‘and capabl e of GR$P{LWBRAGIpdiREI NG d inGhé OrePaiGRI AStHART B RREmiHgher
certain - . .
area 40 be made of layers of the same polymeric material. 1In a
preferred embodiment, each layer of the seaming area 40 will be a
nonwoven comprising 100% poiypropylene fibers.

The strength cf 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 1is 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 1layers 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.
Embodiments of the present invention which provide additicnal
layers of material in the longitudinal side regions 88 and
therefore provide additional material to the seaming area 40, are
shown in the fragmentary sectional views of Figures 7 and 7A.
Figure 7 shows the inner layer 46 being folded over the outer
layer 48 in the Jlongitudinal side region 88 to provide three
layers of material in the longitudinal side region 88. Figure 7A
shows the outer layer 48 being folded over the inner layer 46 in
the longitudinal side region 88 to provide three layers of
material in the longitudinal side region 88.

Figure 11 shows an alternative embodiment of the present
invention wherein the chassis 14 comprises an outer layer 48
which is folded to envelope the clastic ear flap members 90 and

“formed ths longitudinal side regions 88. The absorbent assembly
22 is secured to the outer layer 48 and comprises a topsheet 24,
backshest 26 and absorbent core 28.

The training pants 20 will also comprise an absorbent
assembly 22. The absorbent assembly 22 of tie disposable
training pants 20 is an insert. i.e. an element formed separately
from the chassis and inserted therein. The absorbent assembly 22
is any absoruoent means which is generally compressivle,
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body exudates. As shown in Figure 2, the absorbent assenbly 22 of the

di sposabl e training pants .20 preferably conprises an absorbent core 28 and
an outer covering layer conprising a topsheet 24 and a backsheet 26.

The absorbent assenbly 22 is preferably positioned adjacent the inner
| ayer 46 and is preferably joined thereto by affachment neans (not shown)
such as those well known in the art. Suitable attachnment neans are

descri bed herei nbel ow with respect to joining the backsheet 26 to the
absorbent core Z8nfoFheblehsoorbéntitabing 26 thaywdwreahy skbmsokberdapaEiansfwhi ch

is general l'y CQBP&r%?ﬁd b%nﬁ r +a‘%gﬂ\fg Fﬁgh? s h”??.'tjr:riﬁét | Bther t?ertﬁ e U.I’I e

wearer's skin, d capab retalnlng |qU| suc
and ot her certalﬁ 366 éﬁudates shown in

As shown in Figure 2, the absorbent assembly 22 of the
disposable 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.

The absorbent core 28 may be any absorbent means which is
generally compressible, conformable, non-irritating to the
wearer’s skin, and capable of absorbing and retaining liquids
such as urine and other certain body exudates. As shown in
Figure 2 and Figure 4, the absorbent core 28 .has a garmeﬁt
surface 100, a body surface 101, side edges 82 and end edges &3.

The absorbent core 28 may be manufactured in a wide variety

of sizes and shapes {e.q., recfangu]ar, hourglass, "T"-shaped,
 asymmetric, etc.) and from a wide variety of liquid-absorbent
materials cocmmonly used in disposable diapers and other absorbent

. articles such as comminuted wood pulp which is generally referred
to as airfelt. Exa.ples of other suitable absorbent materials
include creped cellulose waddihg, meltblown polymers including
Toform, cress-linked cellulosic fibers, tissue including tissue
wraps, absorbent foams, absorbent sponges, superabsorbent
polymers, absorbent gelling materials, or any equivalent material

" or combinations of materials. The configuration and construction
of the absorbent core may also be varied (e.g., the absorbent
core may have varying caliper zones, a hydrophilic gradient, a
superabsorbent gradient, cr lower average density and lower
average basis weight acquisition zones; or may comprise one or
more layers or stiructures). The total absorbent capacity of the
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Figure 2 and Figure 4, the absorbent core 28 has a garnent surface 100, a
body surface 101, side edges 82 and end edges 83. The absorbent core 28 may
be manufactured in a wide variety of sizes and shapes (e.g., rectangular,
hour gl ass, "T"-shaped, asymetric, etc.) and froma w de variety of

| i qui d- absorbent materials comonly used inadi sposabl e di apers and ot her
absorbent articles such as conm nuted wood pulp which is generally referred
to as airfelt. Exanpl es of other suitable absorbent materials include
creped .cel | ul absorbentdicore 2feshon] buhowsyeyndiescompat tkdengi thothsr $estdnoss- | i nked
Cg' | U|b05i c fiPHding tan@StiR irteheud gﬁh bFSﬁuiéedea%hle tr@bﬁﬂfgbﬁijts_Zd.OarfB,

absor bent sponges, super.ahsqr bent . po rs K e

materi al s, orP‘H&ge%’qﬁp%ﬁlgﬁta"ﬁa@é?&ﬁ"tocrapg%i ?lfatq F%%g?g{bteﬁgt.gﬁ arblgs. The
confi gur at i onmandie ccamsed Gotdcoamupidatd eeantessrtanging fram pekands dbrowghvari ed
(e:g., the abgfkent . -

" 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 nct 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 déscribed 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 entitled
“High Density Absorbent Members Having Lower Density and Lower
Basis Weight Acquisition Zones" issued to Alemany and Berg on May
30, 1989; and U.S. Patent 4,888,231 entitled "Absorbent Core
Having A Dusting Layer" issued to Angstadt on December 19, 1989;
also describe absorbent structures that are useful in the present
jnvention. Each of these references are incorporated herein by
reference. The absorbent core 28 is preferably a batt of airfelt
and particles of absorbent gelling material, about 13 centimeters
wide (lateral dimension), about 37 centimeters long (longitudinal
dimension) and approximately 8 centimeters across the narrowest
part of the crotch portion 57. Preferably, the portion of the
absorbent core that will be generally located in the front
portion 56 and crotch portion 57 will have a higher basis weight
than the portion of the absorbent core that will be generally
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core may have varying caliper zones, a hydrophilic gradient, a

super absorbent gradient, or -lower average density and |ower average
basi s wei ght acquisition zones; or may conprise one or nore |ayers or
structtires). The total absorbent capacity of the 35 absorbent core 28

shoul d,

however, be conpatible with the design |oading and the intended use

of the disposable training pants 20. Furt her 36t he si ze and absor bent
capacity of the absorbent core 28 nay be varied to accommbdat e wearers

city of tl _
oo ot " oot clisabed shhe Bhar? B idn 48.PHGE" Brite FIIRGL! fHE"hortioh 3

the absorbent core that will be genera]]y located in the Tront
portion 56 and crotch portion 57 will have a basis weight three
times the basis weight of the portion of the absorbent core that
will be generally jocated in thé rear poftion 58. In a preferred
embodiment of the absorbent core 28, about 25.4 centimeters of
the absorbent core’s length will be generally located in the
front portion 56 and crotch portion 57 and will have a basis
weight of about 0.69 grams per square inch, and 11.4 centimeters
of the absorbent core’s length will be generally located in the
rear portion 58 and will have a basis weight of about 0.23 grams
per square inch.

The backsheet 26 is positioned adjacent the garment surface
100 of the absorbent core 28 and is preferably joined thereto by °
attachment means (not shown) such as those well known in the art.
For example, the backsheet 26 may be secured to the absorbent
core 28 by a unifurm continuous layer of adhesive, a pattefned
layer of adhesive, or an array of separate lines, spirals, or
spots of adhesive. Adhesives which have been found to be
satisfactery are manufactured” by Century Adhesives, Inc. of
Columbus, Ohio and marketed as Century 5227; and by H. B. Fulle
Company of St. Pau],' Minnesota and marketed as HL-1258. The
_ attachment means will preferably comprise an open pattern ng}work
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 which 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 27, 1989. Each of these
patents are incorporated herein by reference. Alternatively, the
attachment means may comprise heat bonds, pressure bonds,
ultrasonic bonrds, dynamic mecharnical bonds, or any other suitable
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symretric, nodified hour-glass shape absorbent core 28. Wile a preferred
enbodi nent of the absorbent assenbly 22 has a nodified hourgl ass-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 frominfants to adults. Therefore,

t he di nensi ons, shape and configuration of t}e absorbent core may be varied
(e.g., the absorbent core may have a varying caliper, or a hydrophilic

radi ant, or y ' r elly | al s ...AN
exenpl ary abgg)r%%?\‘?g@t r ggc)'isuﬁgr}:ftocp')dr)ﬂﬁgg&gspfErée%bé%{r%gﬂémtcg%ée’ézig SF éAt he
present i nvenkneyh fihiheha’d.achi eved wi de acceptance and conmercial success

is described in U.S. Patent 4,610,678 entitled "Hi gh-Density Absorbent

Structures" i ssuegh% i()(fal\égi&hsee n%oﬁgeﬁl%g‘mﬂs 0 FERHATPEL .Y HIRS an¥ S

Patent 4,673,402 :
is preferably manufactured from a thin plastic film, although

other flexible 1iquid impervious materials may also be used. As
used herein, the term "flexible" refers to materials which are
compliant and will readily conform to the general shape and
contours of the human body. The backsheet 26 prevents the
exudates absorbed and contained in the absorbent core 28 from
wetting articles which contact the disposable training pants 20
such as bedsheets and undergarments. The backsheet 26 may thus
comprise a woven or nonwoven material, polymeric films such as
thermoplastic films of polyethylene or polypropylene, or
composite materials such as a film-coated nonwoven material.
Preferably, the backsheet is a film having a thickness of from
about 0.012 mm (0.5 mil) to about 0.051 mm (2.0 mils).

The size of the backsheet 26 is dictated by the size of the
absorbent core 28 and the exact disposable garment design
selected. In a preferred embodiment, the backsheet 26 will wrap
around at least the absorbent core and possibly over the edge
portions of the topsheet 24 in at least the crotch portion 57, so
that the elasticized leg cuff 32 will be free from any backsheet
material, and, thus, are not inhibited by the backsheet material.
Alternatively, the topsheet 24 may wrap around the core and under
the edge portions of the backsheet 26 in at least the crotch
portion 57, or the topsheet 24 and backsheet 26 may be
"side-notched" in the crotch portion 57 so that the elasticized
leg cuffs 32 are not inhibited by the backsheet material.

The topsheet 24 is positioned adjacent the body surface 101
of the absorbent core 28 and is preferab1y 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 23 to the absorbent core
28. In a preferred embodiment of the present invention, the
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Articles Wth Dual - Layered Cores" issued to Weisman, Houghton, and Gellert
on June 16, 1987; U. S. Patent 4,834,735 entitled "H gh Density Absorbent
Menbers Having Lower Density and Lower Basis Weight Acquisition Zones"

i ssued”to Al emany and Berg on May 30, 1989; and U.S. Patent 4,888, 231
entitled "Absorbent Core Having A Dusting La¥§r" | ssued to Angstadt on
Decenber 19, 1989; al so descri be absorbent stfuctures that are useful in
the present invention. Each of these references are incorporated herein by

ref ter elnce fThet Qﬁ%th%t aﬁl@r %@&atﬁsr@@ef@saé-ﬂey J?'émt Wigdctayr te! éa&ﬁndl |
G ensi on) - atRRIEr 37 b areas B Gne g, Driosf e nstsbeth hiles b ardeara
appr oxi mat el y B\dceetm'lyre'oellmdactagstsharhd)jnamrr‘evﬁgt Jedningof theme ’t@r dtheh portion
57. Preferably, o;mtp&;gel ) bgftﬁehgtqgﬁ,ﬁgnlgqﬁgangqrngttslp,a;m)wl |1 be generally
| ocated in the f
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 from a wide range of materials, such as porous

foams; reticulated foams; apertured plastic films; or woven or

nonwoven webs of natural fibers (e.g., wood or cotton fibers),

synthetic fibers (e.g., polyester or polypropylene fibers), or a’

combination of natural and synthetic fibers. Preferably, the

topsheet 24 is made of hydrophilic material comprising about 20%

to 30% rayon so as to feel wet and signal a discharge of urine to

a toilet training child.

There are a number of manufacturing techniqués which may be
used to manufacture the topsheet 24. For example, the topsheet
24 may be a nonwoven web of fibers. When the topsheet comprisés
a nonwoven web, the web may be spunbonded, carded, wet-laid,
meltblown, hydroentangied, combinations of the above, or the
like. A preferred topsheet is carded and thermally bonded by
means well known to those skilled in the fabrics art. A suitable
topsheet is manufactured by Fiberweb North America and available
as 80/20 polypropylene/rayon carded thermaily bonded nonwoven.

While in a preferred embodiment of the present invention,
the topsheet 24 does not form a part of the chassis 14, but is
separately manufactured and inserted as part of the absorbent
assembly 22 onto the chassis, the chassis 14 may be made without
an inner layer 46, and the topsheet 24 of the absorbent assembly
22 may extend beyond the edges of the backsheet 26 in at least
the front and rear portioﬁs 55, 58 of the chassis 14 such that
the topsheet 24 will be disposed over the elastic ear flap
members 90 and form the inner surface of the chassis 14 (shown in
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portion 56 and crotch portion 57 will have a higher basis weight than the
portion of the absorbent core that will be generally 36 located in the
rear portion 58. More preferably, the portion of the absorbent core that
will be generally located in the front portion 56 and crotch portion 57
wi-l | have a basis weight three tines the basig wei ght of the portion of the
absorbent core that will be generally located in the rear portion 58. In a
preferred enbodi nent of the absorbent core 28, about 25.4 centineters of

t he absorbent Figneg sl@)engtih whid dmbedimeet al kY lessat @d pomtidme ofr dihe porti on

56 and crotch Rackdedn 27 AndinhbdtedNBY EndtnBAa$ stretching in order tg
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 assemb]y_zz;

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 spirif 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.

This is the replacement sheet

Date: {3 SEP 1005



wei ght of about 0.69 grans per square inch, and 11.4 centineters of the

absorbent core's length will be generally located in the rear portion 58
and wi LI_have a basis weight of about 0.23 granms per square inch. The
backsheet'§E_T§_56§TT“Uned adj acent the garnent surface 100 of the
absorbegmmr preferably joined thereto by attachnment neans (not
shown) Jﬂ"iﬁ!ﬁ@ #ﬂ known in the art. For exanple, the backsheet 26
may be securfedttont orbent core 28 by a uniformcontinuous |ayer of
adhesive, a patterned |ayer of adhesive, or an array of separate |ines,
spirals, or spots of adhesive. Adhesives which have been found to
be satisfactory are nmanufactured by Century Adhesives, 1Inc. of

Col unmbus, Chio and marketed as Centuryp5227; and by H B. Fuller Conpany of
St. Paul, M nnesota and marketed as HL-1258. The

. WHAT IS5 CLAIMED IS:

I. an etasticized disposable carment comprising a chassis comprising a front
portion having zn end edge, iongitudinal side edges. leg edges. a central
regicn. ear flaps, and a waistband. each said ear flap extending laterally
outwardly from said central region and extending longitudinally along said
central region from said end edge to said leg edge; a rear portion cpposed
to said front portion, said rear portion having an end edge, longitudinal
side edges, leg edges, a central region, ear flaps, and a waistband, each
said ear fiap extending lateraily outwardly from said central region and
exiending iongitudinally along said centrail region from said end edge to
said leg edge; a crotch portion between said front portion and said rear
portion; and seams joining said front portion to said rear portion so as
to form two leg openings and a waist opening substantially encircled by
said end edges, preferably each of said seams comprises a mass of fused
polymeric material, which extend from the disposable garment 1716 of an
inch or less, more preferably each of said seams comprises a snlice
between said front portion and said rear portion; said elasticized
disposable garment being characterized in that:

sach of said ear fiaps comprises an elastic ear flap memper.
preferably a crossiinkea naturai rubber foam, positioned therein to
form an elastomeric lamirate. each said eiastomeric laminate being
mechanically stretched to form an eiasticized ear flap. |

—

The eiasticized disposable garment of Claim ! wherein said chassis is a
iaminate comprising an outer layer and an inner layer secured. to said
cuter layer, and said eiastic ear flap members are interposed between said
duter layer. and said inner iayer of said chassis. preferably said inner
layer ceing comprised of 3 iiquid pervious nonwoven that forms a topsheet.
more preferaoiy szid irner layer and said outer layer each being comprised
of a :0C% poiymeric nonwoven.

raD
.
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attachnment nmeans will preferably conprise an open pattern network of
fil aments of adhesive—as-is disclosed in U S. Patent 4,573,986 entitled

" Di spo talnnent Garnment", which issued to M netola and Tucker
on Nar ﬂmmﬁm ich is incorporated herein by reference. An
exenplary attac ans of an open pattern network of filanents
conprlses several |ines of adhesive filanents swirled into a spiral pattern
such as is illustrated by the apparatus and nmethods shown in U S.  Patent
3,911,173 issued to Sprague, Jr. on QOggober 7, 1975; U. S. Patent 4,785, 996
I ssued to Ziecker, et al. on Novenmber 22, 1978; and U S. Patent

4,842, 666 i ssued; 5&1We@nb¢¥po§5‘m~lzuﬁﬁrﬁh o$98&1m Eamrh 20fthérees esapdit chassisar e
i ncor por ated h re' &g,y cf.,,g? egggfg @M—E n@aé st chD?%@&gang%er ggHs may

conpri se hedgdit ra oni c
mechani cal beadis nngaroany g;qqgﬁlysmrpaamagfy comomsmu a tops‘\eet, a backsheet

secured to said topsheet, and an absorbent core interposed between said
topsneat and said backsheet. said backsheet being secured to said inner
iayer.

4. A method of making an elasticiied disposable garment} characterized in
that the method comprises the steps of:
(3) providing a chassis comprising a front portion having longitudinal
side regions. ear flaps, and a waistband, said ear flaps being
elongatable; & rear portion opposed to said front portion, having
jongitudinai side regions, ear flaps, and a waistband, said ear flaps
being elongatable; a crotch portion between said front portion and said
rear portion; and an elastic ear flap member operatively associated with
-each said ear flap to form an elastomeric 1aﬁinate;

(b) mechanically stretching each said elastomeric laminate such that each
said ear flap is permanently elongated and each said elastomeric laminate
is elastically extensible in the direction of initial stretching, once the
initial stretchiag forces are removed from said elastomeric laminate so as
to form elasticized ear flaps; and

(¢) securing said longitudinal side regions of said front portion to said
longitudinal side regions of said rear portion to form a waist-opening
substantially encircled ty said front waistband and said rear waistband, a '
first leg opening, 2 second leg opening, a first seam extending from saic
first 1eg opening to said waist crening, and a second seam extending from
said second leg cpening 10 said waist opening.

5. The method cf Claim 4:

wherein said front portion comprises a polymeric material in at least said
iongitudinal side regions and said rear portion comprises a polymeric
material in at least <caid longitudinal side regions, said poiymeric
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37 attqghnEnL,ﬂeaﬂsﬂ’”'Eaﬁblnatlons of these attachnment nmeans as are known
in the art. Th 26 is inpervious to liquids (e.g., urine) and is
preferab ﬁtﬁm roma thin plastic film although other flexible
li qui d™i eri*al s may al so be used. As used herein, the term
"f1exi bl e™ refers to materials which are conpliant and will readily conform
to the general shape and contours of the human body. The backsheet

26 prevents the exudates absorbed ang,contained in the absorbent core 28
fromwetting articles which contact the di sposable training pants 20

material of said rear portion having a similar meiting rpoint as said
poiymeric material of said front portion; and

wherein said st2p of securing said long1tud1nal side
regions of said front portion to said longitudinal side reglons
of said rear portion. additionally comprises the steps of:

superposing said longitudinal side regions of said front portion with
said longitudinai side regions of said rear portion to form a first
seaming area and a second Seaming area;

simuitaneously sealing and cutting a portion of said first seaming
area by inputting mechanical energy to said first seaming area
sufficient to cause the polymeric material of said first seaming area
to flow and thin away to sever the poiymeric material in a fifst area
while simultaneously bonding the polymeric material in a marginal
area adjacent said first area to form a first seam comprising a mass
of fused polymeric material, which extends from the disposable
~garment 1/16 of an inch or less; and '

simultaneously sealing and cutting a portion of said second seaming

area by inputting mechanical energy to said second seaming area

sufficient to cause the polymeric material of said second seaming

area to fiow and thin away to sever the polymeric material in a first

area while simditanenusiy' bonding the polymeric material in a

marginal area adjacent said first area to form a second seam

comprising a mass of fused polymeric material which extends from the
disposable garment 1/16 of an inch or less.

The method of Claim 3 or 5 wnerein said chassis comprises an inner iayer

- and an outer layer secured to said inner layer. said outer 1ayer'and said

inner layer having simiiar melting points such that said longitudinal side

T
.

regions of said front cortion and said longitudinai side regions of said
rear portion eacn comorise *two layers of material having similar melting
points. preferaply. said iongituainal cide regions of said front portion
and said ‘longitudina. side regions of caid rear cortion each comprise
three 2r more ane?: 2% Gateriai naving simiiar meiting points. more
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such as bedsheets and undergar ment s. The backsheet 26 may thus conprise a
woven o , polynerlc films such as thernoplastic filnms
of pol Jm”mjn"mm!l Iypropyl ene, or conposite materials such as a
fil.m eoat'ed tnohwowens erial. Preferably, the backsheet is a filmhaving a
t hi ckness of from about 0.012 mm (0.5 ml) to about 0.051 nm (2.0 mls).
The size of the backsheet 26 is dictated by the size of the absorbent core
28 and the exact disposable garnent design selected. In a preferred
embodi nent, the backsheet 26 will wapsground at |east the absorbent core
and possi ny over the edge portions of the topsheet 24 in at Ieast t he
crotch portlon e ela tlc zed | cuf f e from
any backsheef’® ﬁﬁ'faé’t}?'a?a'pa{faerst ﬂ[usma 5”5‘ bt di ﬁﬁ?bﬁ"tdéﬂa w%hé‘% g
mat eri al . Al {ronnanoirtidny and haidt bq;tgm@@tmazmsmrmaps &f cwnid rebe pottrien aaadh under
comprise comprise a 100% polymeric nonwoven.

Tne method of Claims 4, 2. or 5 additionaily comprising the step of
securing an absorbent assembly in at least said crotch portion of said

chassis.

~q

8. The method of Claims 4, 5, 6, or 7 wherein said first seam and said sacond
seam each comprise a mass of fused polymeric material which forms a splice
between said front portion and said rear portion.

—_—
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the edge portions of the backsheet 26 in at |east the crotch portion 57,
or the topsheet 24 and backsheet 26 nay be "side-notched" in the
crotch portion 57 so that the elasticized |l eg cuffs 32 are not inhibited by
t hebatksheet -material. The topsheet 24 is positioned adjacent the body
sutface 101 of the absorbent core 28 and is preferably joined thereto and
to the backsheet 26 by attachnment neans (not shown) such as those well
known in the art. Suitable attachnment nmeans are described with respect to
joining the backsheet 25 to the absorbent core 28. In a preferred

enbodi mrent of the present invention, trEz 38

ABSTRACT

ELASTICIZED DISPOSABLE TRAINING PANT AND METHOD OF
MAKING THE SAME

A unitary disposable garment, such as disposable training pants, having a high
degree of stretch in the cross-machine direction and fitting a broad range of wearer
sizes. The unitary disposable garment is manufactured from a chass1s and has a waist
opening, two leg openings and a pair of side seams which j Jom the front portion of
the chassis to the rear portion of the chassis. The unitary disposable garment
preferably has an absorbent assembly, i.e. an absorbent insert, secured to the inner
layer of the chassis. The chassis from which the unitary disposable garment is
manufactured, has four elasticized ear flaps; each ear flap is elasticized by securing
an elastomeric element thereto and mechanically stretching the ear flap and the
elastomeric element such that the ear flap is elastically extensible in the direction of
initial stretching. The front portion of the chassis is then joined to the rear portion
of the chassis on each side of the disposable garment by a seam.

Figure 1

e
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topsheet 24 and the backsheet 26 are joined directly to each other in the
areas extendi ng beyond the absorbent core 28 and are indirectly joined
together by directly joining them to the absorbent core 28 by the
attachirent nmeans (not shown). The t opsheet 24 - is - conpliant, soft
feel i ng, and non-irritating to the wearer's skin. Further, the topsheet
24 is liquid pervious permtting 1” %uids (e.g., wurine) to readily
penetrate through its thickness. A%sui tabl e t opsheet may be

manuf actured froma w de range of materials, such as porous foans;

reticul ated foans; apertured plastic filns; or woven or nonwoven webs of
natural fibers (e.g., wood or cotton fibers), synthetic fibers (e.g.,

pol yester or pol ypropyl ene fibers), or a conbination of natural and
synthetic fibers. Preferably, the topsheet 24 is nmade of hydrophilic
mat eri al conprising about 20% /10

/ _ | \\ . 104
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to 30% rayon so as to feel wet and signal a discharge of urine to a toilet
training child. There are a nunber of nmanufacturing techni ques which may be
used to manufacture the topsheet 24. For exanple, the topsheet 24 may be a
nonmwoven web of fibers. Wen the topsheet conprises a nonwoven web, the web
may be spunbonded, carded, wet-laidp,pgltblown, hydroentangied,

conbi nati ons of the above, or the Itke. A preferred topsheet is carded and
thermal |y bonded by neans well known to those skilled in the fabrics art. A
sui tabl e topsheet is manufactured by Fi berweb North America and avail abl e
as 80/ 20 pol ypropgdene/ rayon carded thernaljg bonded nonwoven. Wile in a
preferred enbodi nent \of the preséudt |nventron the topsheet 24 does not
forma part of the chaSS|s 14, but ts separately Wéwufactured and inserted
as part of the absor&oent

1
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assenbly 22 onto the chassis, the chassis 14 nay be made w t hout an inner

| ayer 46, and the topsheet 24 of the absorbent assenbly 22 may extend
beyond t he edges of the backsheet 26 in at |east the front and rear
portions 55, 58 of the chassis 14 such that the topsheet 24 will be

di Sposed over the elastic ear flap nenbers 90 and formthe inner surface of
the chassis 14 (shown in 39 Figurg410). In this enbodi nent, at

| east a portion of the topsheet 24 i-s subjected to nechanical stretching
in order to provide a "zero strain" stretch lamnate that fornms the
el asticized ear flaps 30. Thus, the topsheet 24 of this

A AN |
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enbodi nent shoul d be el ongatabl e, preferably drawabl e, but not necessarily
el astoneric, so that the topsheet 24 will, upon nmechanical stretching, be
at least to a degree permanently elongated such that it will not
full'y feturn to its original .configuration. However, this enbodinent is
not preferred because urine may "w ck" beyond the central region 68 of the
chassis 14 and fail to be contai nedgthin the absorbent assenbly 22. Wile

particul ar enbodi nents of the present invention have been illustrated and
described, it would be obvious to those skilled in the art that various

ot her changes and nodifications -can be nade w t hout departing fromthe
spirit and scope of the invention. It is therefore intended to cover in

the appended clains all such changes and nodifications that are within the
scope of this invention.
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40 Clainms 1. An elasticized disposable garnent (20) conprising a chassis
(14) conprising a front portion (56) having an end edge (64), |ongitudi nal
side edges, |leg edges (106), a central region (68), ear flaps (72), and a
wai st band (34), each said ear flap extending laterally outwardly from said
central region and extending longispgdinally along said central region from
said end edge to said | eg edge; a rear portion (58) opposed to said front
portion, said rear gortion hagng an end edge (64), |odyitudinal side '
edges, leg edges (W), a central region (68) pear f1aps (72), and a
wai st band (34): each said ear flap3%xtending Paﬂerally outwardly fromsaid
central regigga(68) and‘ggyending | on \tudinally\

‘ Y
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al ong said central region fromsaid end edge (64) to said | eg edge (106); a
crotch portion (57) between said front portion (56) and said rear portion
(58); and seans (10) joining said front portion to said rear portion so as
to formtwo | eg openings and a wai st openi ng substantially encircled by
said end edges; said ear flaps (70) each having an elastic ear flap nenber
(90) operatively associ ated t herew®H4t o form an el astoneric | am nate;
characterized in that each said ear flap is an elasticized ear flap (30)
formed by nechanically stretching each said elastoneric llam nate such that
each said ear flap is permanently el ongated and each said el astoneric

lam nate is elastically extensible in the direction of initial stretching,
once the initial stretching forces are renoved from said el astoneric

| am nate. 2. The garnment of claim1l, wherein each of said seans (10)
conprises a mass of fused polyneric material which extends fromthe garnent
1.6nm (1116 of an inch) or |ess.

600
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3. The garnment of claim11l or 2, wherein each of said seans conprises a
splice between said front portion (56) and said rear portion (58). 4. The
garnent of any preceding claim wherein each of said ear flaps conprises a

cr9§slfnked natural rubber foam 5. The garnment of any preceding claim
wherein said chassis (14) is a | amynayge conprising an outer |layer (48) and
an inner |layer (46) secured to said outer 41 | ayer, and said elastic ear

flap menbers (90) are interposed between said outer |ayer and said inner
| ayer of said chassis. 6. The garnent of claim5, wherein said inner |ayer
is conprised of a liquid pervious nonwoven that forns a topsheet (24).
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7. The garnment of claim6, wherein said inner |ayer and said outer |ayer
are each conprised of a 100% pol yneri ¢ nonwoven. 8. The garnent of any one
of claims 1 to 5, wherein said chassis (14) additionally conprises an

absdf bent assenbly (22) secured to said inner |ayer (46), said absorbent
asSenbly preferably conprising a togghqet (24), a backsheet (26) secured to
sai d topsheet, and an absorbent core (28) interposed between said topsheet
and.sai d backsheet, said backsheet being secured to said inner |ayer (46).
9. A nethod of nmaking an el asticized di spogpable garnent (20) according to
claim1, conprising the steps of: (a) providing a ghassis (14) conprising
a front portion (56) having |ongitudinal side regifons, ear flaps (72), and
a wai stband (34), said ear flaps being efongatable;, a rear portion (58)
opposed to said front portion, having Iﬁngitu?}hal side regions, ear flaps

(72), and a mai§tband (34), - /4 +46
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said ear flaps being elongatable; a crotch portion (57) between said front
portion and said rear portion; and an elastic ear flap nenber (90)
operatively associated with each said ear flap (72) to forman el astoneric
| anmihat'e; (b) -nechanically stretching each said elastoneric |aninate such
that each said ear flap is pernmanentdy;gl ongated and each said el astoneric
lam nate is elastically extensible.in the direction of initial stretching,
once the initial stretching forces are renoved from said el astoneric

| ami nate so as to formelasticized ear flaps (30); and 42 (c) securing
said | ongitudinal side regions of said t;ont portion (56) to said

87
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| ongi tudi nal side regions of said rear portion (58) to forma wai st-opening
substantially encircled by said front wai stband (34) and said rear
wai st band (34), a first |leg opening, a second | eg opening, a first seam
(10r‘eXtend|ng fromsaid first leg opening to said wai st opening, and a
second seam (10) extending from saigdigecond | eg opening to said wai st

openi ng. 10. The nmethod of claim9: wherein said front portion (56)
conprises a polyneric material in at |east said |ongitudinal side regions
and said rear portion (58) conprises a polyneric material in at |east said
| ongi tudi nal side regions, said polyneric material of said rear portion
having a simlar nelting point to that of said polyneric material of said
front portion; and wherein said step of securing said | ongitudinal side
regions of said front portion to said |ongitudinal side regions of said
rear portion, additionally conprises the steps of:

825
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super posi ng said | ongitudinal side regions of said front portion with said
| ongi tudi nal side regions of said rear portion to forma first seam ng area
(40) and a second seam ng area (40); simultaneously sealing and cutting a
po[FFoﬁ of said first seamng area by inputting nechanical energy to said
first seamng area sufficient to Qq?iﬁ the polyneric material of said first
seamng area to flow and thin away sever the polyneric material in a
first area while sinultaneousiy bonding the polyneric naterial in a
mar gi nal area adjacent said first area to forma first seam conprising a
mass of fused polyneric material, which extends fromthe di sposabl e garnent
1.6nm (1/16 of an inch or less); and sinultaneously sealing and cutting a
portion of said second seam ng area by inputting nechanical energy to said
second seam ng area sufficient to cause the polyneric material of said
second seamng area to flow and thin away to sever the polyneric materi al
inafirst area (658) while

822’
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si nul taneously bondi ng the polyneric material in a margi nal area adjacent
said first area to forma second seam conprising a mass (660) of fused

43 polyneric material which extends fromthe di sposable garnent 1.6mm (1/16
of af i'nch) or less. 11. The nethod of claim9 or 10, wherein said chassis
(14) conprises an inner |ayer (46)12gnd an outer |ayer (48) secured to said
i nner layer, said outer layer and said inner layer having simlar nelting
poi nts such that said |ongitudinal side regions of said front portion (56)
and said | ongitudinal side regions of said rear portion (58) each conprise
two | ayers of material having simlar nelting.points.
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12. The method of claim 11, wherein said |ongitudinal side regions of said
front portion (56) and said |ongitudinal side regions of said rear portion
(58) each conprise three or nore layers of material having simlar nelting
poi.nfs™ 13. The nethod of claim 12, wherein said |layers of material said

| onigi tudi nal side regions of said front portion (56) and said | ongitudinal
side regions of said rear portion {99y each conprise a 100% pol yneric
nonwoven. 14. The nethod of any one of clains 9 to 13, additionally
conprising the step of securing an absorbent assenbly (22) in at |east said
crotch portion (57) of said chassis (14). 15. The nethod of any one of
clains 9 to 14, wherein said first seamand said second seam (10) each
conprise a mass of fused polyneric material which forns a splice between
said front portion (56) and said rear portion (58).

940 - | . 940

910+

N

.;\‘_\
NN

This is the replacement sheet

1 3 SEP 19%

Date:



14/14

.30

7 o
. y \ '
a8” “og 90/

88’

Fig. 10

88-

ORISR
/{((/,{//:'l\‘ \

)

ey,

~ This iS he replacement sheet’

JISEPNE

e

Date:



AUSTRALIAN PATENT OFFICE = . Application No.
. _SEARCH REPORT : SG 9603436-8

Box III TEXT OF THE ABSTRACT (Continuation of item 5 of the first sheet)

% A unitary disposable garment (20), such as disposable training ;;ants, having a high degree of stretch in the cross-
i machine direction and fitting a broad range of wearer sizes. The unitary disposable garment (20) is manufactured
: f;rém a chassis (14) and has a waist opening, two leg openings and a pair of side seams (10) which join the front

| portion of the chassis to the rear port_ion of the chassis. The unitary disposable garment preferably has an absorbent
l assembly (22), i.e. an absorbent insert, secured to the inner layer of the chassis. The chassis (14) from which the

: unitary disposable garment is manufactured, has four e.lasticiz_cd ear flaps (30), éach ear flap is elasticized by
sccuring an elastomeric element thereto and mechanically stretching the ear ﬂap and the elastomeric element such

that the ear flap is elastically extensible in the direction of initial stretching. The front portion of the chassis is then

joined to the rear portion of the chassis on each side of the disposable gaﬁnent by a seam (10).
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Claims

e LG & SR

1. An elasticized disposable garment (20) comprising a chassis (14) compnsmg "
a front portion (56) having an end edge (64), longitudinal side edges, leg
edges (106), a central region (68), ear flaps (72), and a waistband (34), each
said ear flap extending laterally outwardly from said central region and
extending longitudinally along said central region from said end edge to said
leg edge; a rear portion (58) opposed to said front portion, said rear portion
having an end edge (64), longitudinal side edges, leg edges (106), a central
region (68), ear flaps (72), and a waistband (34); each said ear flap extending
laterally outwardly from said central region (68) and extending longitudinally
along said central region from said end edge (64) to said leg edge (106); a
crotch portion (57) between said front portion (56) and said rear portion (58);
and seams (10) joining said front portion to said rear portion so as to form two
leg openings and a waist opening substantially encircled by said end edges;
said ear flaps (70) each having an elastic ear flap member (90) operatively
associated therewith to form an elastomeric laminate; characterized in that
each said ear flap is an elasticized ear flap (30) formed by mechanically
stretching each said elastomeric laminate such that each said ear flap is
permanently elongatéd and each said elastomeric laminate is elastically
extensible in the direction of initial stretching, once the initial stretching forces
are removed from said elastomeric laminate.

2.  The garment of claim 1, wherein each of said seams (10) comprises a mass
of fused polymeric material which extends from the garment 1.6mm (1/16 of
an inch) or less.

3. The garment of claim 1 or 2, wherein each of said seams comprises a splice
between said front portion (56) and said rear portion (58).

4. The garment of any preceding claim, ‘wherein each of said ear flaps
comprises a crosslinked natural rubber foam.

5.  The garment of any preceding claim, wherein said chassis (14) is a laminate
comprising an outer layer (48) and an inner layer (46) secured to said outer
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layer, and said elastic ear flap members (90) are interposed between said
outer layer and said inner layer of said chassis.

6. The garment of claim 5, wherein said inner layer is comprised of a liquid
pervious nonwoven that forms a topsheet (24).

7. The garment of claim 6, wherein said inner layer and said outer layer are each
comprised of a 100% polymeric nonwoven.

8. The garment of any one of claims 1 to 5, wherein said chassis (14)

additionally comprises an absorbent assembly (22) secured to said inner layer

(46), said absorbent assembly preferably comprising a topsheet (24), a

backsheet (26) secured to said topsheet, and an absorbent cbre (28)

~ interposed between said topsheet and said backsheet, said backsheet being
secured to said inner layer (46).

9. A method of making an elasticized disposable garment (20) according to
claim 1, comprising the steps of:

(a) providing a chassis (14) comprising a front portion (56) having
longitudinal side regions, ear flaps (72), and a waistband (34), said ear
ﬂéps being elongatable; a rear portion (58) opposed to said front portion,
having longitudinal side regions, ear flaps (72), and a waistband (34),
said ear flaps being elongatable; a crotch portion (57) between said front
portion and said rear portion; and an elastic ear flap member (90)
operatively associated with each said ear flap (72) to form an
elastomeric laminate;

(b) mechanically stretching each said elastomeric laminate such that each
said ear flap is permanently elongated and each said elastomeric
laminate is elastically extensible in the direction of initial stretching, once
the initial stretching forces are removed from said elastomeric laminate
so as to form elasticized ear flaps (30); and
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securing said longitudinal side regions of said front portion (56) to said _
longitudinal side regions of said rear portion (58) to form a waist-opening
substantially encircled by said front waistband (34) and said rear
waistband (34), a first leg opening, a second leg opening, a first seam
(10) extending from said first leg opening to said waist opening, and a
second seam (10) extending from said second leg opening to said waist
opening.

The method of claim 9:

wherein said front portion (56) comprises a polymeric material in at least said

longitudinal side regions and said rear portion (58) comprises a polymeric

material in at least said longitudinal side regions, said polymeric material of

said rear portion having a similar melting point to that of said polymeric

material of said front portion; and wherein said step of sécuring said

longitudinal side regions of said front portion to said longitudinal side regions
of said rear portion, additionally comprises the steps of:

superposing said longitudinal side regions of said front portion with said
longitudinal side regions of said rear portion to form a first seaming area
(40) and a second seaming area (40);

simultaneously sealing and cutting a portion of said first seaming area by
inputting mechanical energy to said first seaming area sufficient to cause
the polymeric material of said first seaming area to flow and thin away to
sever the polymeric material in a first area while simultaneously bonding
the polymeric material in a marginal area adjacent said first area to form a
first seam comprising a mass of fused polymeric material, which extends
from the disposable garment 1.6mm (1/16 of an inch or less); and

simultaneously sealing and cutting a portion of said second seaming area
by inputting mechanical energy to said second seaming area sufficient to

- cause the polymeric material of said second seaming area to flow and thin

away to sever the polymeric material in a first area (658) while

'simultaneously bonding the polymeric material in a marginal area adjacent

said first area to form a second seam comprising a mass (660) of fused
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polymeric material which extends from the disposable garment 1.6mm
(1/16 of an inch) or less.

The method of claim 9 or 10, wherein said chassis (14) comprises an inner
layer (46) and an outer layer (48) secured to said inner layer, said outer layer
and said inner layer having similar melting points such that said longitudinal
side regions of said front portion (56) and said longitudinal side regions of said
rear portion (58) each comprise two layers of material having similar melting
points.

The method of claim 11, wherein said longitudinal side regions of said front
portion (56) and said longitudinal side regions of said rear portion (58) each
comprise three or more layers of material having similar melting points.

The method of claim 12, wherein said layers of material said longitudinal side
regions of said front portion (56) and said longitudinal side regions of said rear
portion (58) each comprise a 100% polymeric nonwoven.

The method of any one of claims 9 to 13, additionally comprising the step of
securing an absorbent assembly (22) in at least said crotch portion (57) of
said chassis (14).

The method of any one of claims 9 to 14, wherein said first seam and said
second seam (10) each comprise a mass of fused polymeric material which
forms a splice between said front portion (56) and said rear portion (58).

This is the replacement sheet

1 0 FEB 200

Dates: —



