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Yo, JIMENA ESCOBAR URIBE, identificada como aparece al pie de mi firma,
domiciliada en Bogotd, en la Carrera 11 A No. 94-76 Of. 305, obrando
como apoderada de la sociedad Johnson & Johnson Industria e Comércio
Ltda., domiciliada en Séo Paulo, Brasil, solicitante de la patente de la
referencia, pido a usted que se proceda a examinar si la invencién, cuya
patente se tramita en el expediente de 1a referencia, es patentable.
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Bogota, D. C., 8 de Julio de 2005

Doctora
JIMENA ESCOBAR URIBE
Representante JOHNSON & JOHNSON INDUSTRIA E COMERCIO LTDA.

ASUNTO Radicacion No. 00-72898
Tramite 002
Evento 001
Actuacion 430
Oficio #_I NETAY 05825
Folios 078
.‘ Como resultado del examen de fondo, realizado con fundamento en el articulo 45

de la Decision 486 de la Comisién de la Comunidad Andina, se le comunica
1) Documentos estudiados:
a) Para el presente estudio se tendran en cuenta el capitulo descriptivo,

comprendido en los folios 3 a 11 de la solicitud en estudio.

b) Para el presente estudio se tendran en cuenta los dibujos comprendidos
en los folios 15 a 16 de la solicitud en estudio.

c) Para el presente estudio se tendra en cuenta el capitulo reivindicatorio que
comprende 8 reivindicaciones en los folios 28 a 20 de la solicitud en

estudio.
. d) Conforme lo establece los articulos 9, 10 y 11 de la decisién 486 de la /
Comision de la Comunidad Andina, la presente solicitud en estudio fue

presentada el 26 de septiembre de 2000, y en el momento de la radicacion
S| se reclamo prioridad de la primera solicitud presentada en Brasil
P19904370-0.

2) Objeto de la invencién

a) Las reivindicaciones 1 a 8 de la solicitud en estudio se refieren a una
toalla sanitaria desechable para uso externo, que estad constituida por
pliegues longitudinales en toda su estructura, los cuales permiten que la
toalla sanitaria se extienda y/o se encoja al adaptarse a la pantaleta de la
usuaria.

b) El anterior producto busca mejorar las propiedades de articulos
absorbentes desechables.
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c) Segun la Clasificacion Intemacional de Patentes, la codificacion para esta
solicitud corresponde a: A 81 F 13/15

3) Determinaclén del Estado de la Técnica
El articulo 16 de la Decision 486 de la Comision establece:

“El estado de la técnica comprenderéa todo lo que haya sido
accesible al pablico por una descripcién escrita u oral, utilizacion,
comercializacién o cualquier otro medio antes de la fecha de
presentacién de la solicitud de patente o, en su caso, de la prioridad
reconocida.”

“Solo para el efecio de la determinacion de la novedad, también se
considerard dentro del estado de la técnica, el contenido de una
solicitud de patente en trédmite ante la oficina nacional competente
cuya fecha de presentacion o de prioridad fuese anterior a la fecha
de presentacion ¢ de prioridad de la solicitud de patente que se
estuviese examinando, siempre que dicho contenido este incluido
en la solicitud de fecha anterior cuando ella se publique o hubiese
transcurrido el plazo previsto en el articulo 40.”

Consuitadas las bases de datos Yy los archivos con que cuenta la entidad,
especialmente bajo las clasificaciones A 61 F 13/15 y las mas cercanas a ellas,
se encontrd que antes del 28 de septiembre de 1998 (fecha para determinar el
estado de la técnica) habian sido publicados los documentos que se enumeran
en la siguiente tabla los cuales se relacionan con articulos absorbentes
desechables con pliegues.

De acuerdo con o establecido en el articulo 16 se determiné el estado de la
técnica y se encontré el siguiente antecedente:

Fecha de
L]

N° | Documento Thtulo Publicacién
D1 | AU659916382 Corrugated top layer for absorbent articles 1999.02.09
D2 | wo 9720531 Web materials havmgz:rlgsstno-llke and expansive 1997.06.12
D3| US 5683374 Absorbent padding for undergarments 1997.11.04
D4 | wWO09534264 Elastic sheet-like composite 1995.12.21

4) Evaluaclén de los requisitos de patentabllidad

El articulo 14 de la Decision 486 de la Comisién de la Comunidad Andina
establece:

“Los Paises Miembros otorgaran patentes para las invenciones,
sean de producto o procedimiento, en todos los campos de la
tecnologla, siempre que sean nuevas tengan nivel inventivo y sean
susceptibles de aplicacién industrial’.

En cumplimiento con este articulo, se procedid a evaluar los requisitos de
novedad, nivel inventivo y aplicacion industrial con el fin de establecer 1ia
patentabilidad de la invencioén reivindicada en la solicitud en estudio.



a) Evaluacién del Nivel Inventivo

P L

El art. 18 de la Dec_isibn 486 de la Comision de la Comunidad Andina

establece:

*Se considerara que una invencion tiene nivel inventivo, si para
una persona del oficio normalmente versada en el arte en la materia
técnica correspondiente, esa invencién no hubiese resultado obvia
ni se hubiese derivado de manera evidente del estado de la

técnica”,

Para cualquier técnico es conocido que el uso de pliegues permite al
medio que incorpora los pliegues adaptarse de forma mas sencilla a
otros medios. De ahi que se use mucho en textiies y aun mas en
articulos absorbentes. Los documentos citados incorporan referencias a
articulos absorbentes, donde todos poseen pliegues que permiten que

dicho articuio se incorpore de mejor forma al

usuario 0 usuaria. La

solucién propuesta por el solicitante resultaria obvia para un técnico
medio a la luz de las anterioridades citadas y de las referencias que

estas incorporan.

b) Resumen

En conclusién los requisitos de patentabilidad de la presente solicitud se
podrian ver afectados asi:

" Requisito
o
N° | Documento Relvindicaclones afectadas que afecta
Nivel
D1 | AU659916362 1-8 inventivo
Nivel
D2 | WO 9720531 1-8 inventivo
Nivsl
D3| US 5683374 1-8 inventivo
D4 | woos34264 1-8 . Nivel
inventivo
5) Notificacién

En cumplimiento del articulo 45 de la Decision 486 de la Comisién de la
Comunidad Andina, se le indica que dentro del término de sesenta dias contadas
a partir de la fecha de la notificacién de ia presente comunicacién debe responder
a la notificacion. En caso de no dar respuesta al presente requerimiento, o si a

pesar

de la respuesta subsistieran los impedimentos para la concesion, se
denegara la patente.
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Notifiquese el presents oficio conforme a lo dispuesto por el numeral 5.2, literal e)
del capltulo quinto del titulo primero de la Gircular Unica N° 10 de 2001

ALIX CAR césm;DEs DE VERGEL
Jefe Divisién de Nuevas Creaciones
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El anterior requerimiento fue notificado por fijacion en la lista, de fecha

14 J0L 005
Concepto Técnico N° ‘EXAMINADOR TECNICO EXAMINADOR JURIDICO
Cédigo No. Codigo No.
1006 202003




ABSTRACT

An absorben! sanitary product for the absorption of body liquids
consisting of a Iquid-proof covering layer (underwear protecting foil 1) on the
back, a liquid-permeable covering layer (9} on top and an absorbent body (2)
Inserted between back and top covering layer (9, 1). The tap covering layer (9)
Is equipped with two or more fokis (10) on the area within the absarbent body,
which folds (10) follow the longitudinal direction of the praduct.
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AUSTRALIA i
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ORIGINAL
COMPLETE SPECIFICATION

STANDARD PATENT

Application Number:  18362/99
lodge @ FEBRUARY 1999

Invention Title: CORRLIGATED TOP LAYER FOR ABSOREENT ARTICLES

The foliowing statement Is a full dnerlplim of this invention, Including the
best method of perfomuing Rknown 10 us -




- RE RBENT ARTICLES

The invention relates to an absorbent sanitary for the abeorption of
body fluid, such as for example sanitary napidns, diapers, incontinence articles or
the like, having a liquid proof back covering layer, a top iquid-parmeable covering

5 layer and an absorbent body inserted therebetween.

Sanitary products of this fype ame known. An example of such a product is
disclosed In GB -A- 2023067, They are all provided with a liquid-proof covering
layer on the back and a lquki-permeable covering layar on the top with an
absorbent body inserted between these Wwo layers.

10 The covering layer on the back usually consisis of a thin polyathylene loil.
The liquidpermeable covering layer is mosly of nonwoven material, but
perforated folls can also be used.

Normally the absorbent body I8 produced of calluosic flocs or so-called air-
laid-matarial.

15 in addition of the basic absorplive capacity of the absorbent body the
product's technical features of the body-facing covering layer such as the tactie
softness, ahsorbing time in relation to the body liquids, the distribution over the
sanitary product and the rewet properties are of vital importance. Tha nonwoven
covers normally used for the body-facing cover layer are comparable in moet of

20 the above-mentioned features.

The previously mentioned perforated foils have been improved In their
absorptive capacity and in the visual Impression after admission of menstruation
Hiquid for instance, whareas impairments might occur by the plastic-fke character
of the perforated folls which causes perspiration.

25 Above-mentioned properties of the body-facing covaring layer regarding
the absorbing time and distribution of incurring body liquids and rewstting have a
major Impact on the leaking safety of the rsspective sanitary product. Due 10 the
tachnical standard a variety of measures are known which infkience these faciors
positively. For Inatance a transport layer has been Inseried under the body-facing

30 covering layer to improve the absorbing time and the rewst properties.
Improvements on the liquid distribution in the longitudinal direction of mentioned




sanitary products - which lead % an increased safety againsl leteral lsakage of
the body liquid - have been substantially obtained by impressed, longiludinal linea
on the surface of a sanitary napkin.

A substantial contribution regarding the sanitary product's leaking safety

5 are so-called cuffs, which, arranged on both of the lateral longitudinal marging of
the absorbent body, formn a liquid barer thal stays upright by means of elasified
material and hinders lateral leakage of the body liquid. While there culfs greatly
increase the leaking salety, they considemble compicated the production of
sanitary napkins, diapers, incontinance articles and the fika.

10 From the relerence GB-A-20 23 067 It s also known to provide the liquid-
permeable top sheet with a plurality of folds following the longitudinal direction of
the product. These folds are evenly distributed over the width of the sanitary
product. The foot areas of the folds are aftached to the ebsorbent body of the
sanitary product.

15 It is an object of the Inveriion to modily sanitary products of the known type
in a manner that the amangement of folds is optimized conceming the distribution
and absorption of body Rquids on the ons hand and low manufacturing efiorts
concerming the pleating of a fop sheet on the other hand.

According to the present inventlon, there is provided a sanitary product for

20 the absomtion of body liquids including a top Hauid-permeable covering layer, a
Bquid-proot back,covering layer, and an absorbent body inserted between the
back and top covering layers, the sanitary product having a longltudinal direction
and a center plane which bisacts the saniiary product through the top layer,
absorbent body and back layer In the longitudinal diraction, wherein the top

25 covering layer In the area of the absorbant body is amanged in two or more folds
following the Yongitudinal direction of the sanitary product, wherein foot areas of
the folds, directing towards the absorbent body, are atiached fo the absorbent
body or to a support layer inserted betweon the absorbent body and the top
covering layer, wherain the fool areas of the folis are glued or welded on the

30 absorbent body or the suppont layer and wherein geveral folds are provided on
two lateral strips and whereas there Is at ieast a sirip without folds in the top layer
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betwean the center plane and the folds provided on at leaat one of the iwo lateral
strips.

Preferably, centar foids are provided symmetrically to the center plane
whereas a afrip without folda remnains between the center folds and the folds

5 provided on the two lateral strips.

Preferably, conter folds are provided symmefrically to saeld center plane.

Preferably, eaid top liquid-permeable covering layer is of a non-woven
material.

Prefarably, the fool areas of the folds are glued or walded on the absorbant

10 body or the support layer over a width of 0.2-10 mm.

Prefarably, 2-10 folds are provided on sald two lateral sirips.

Preferably, the foot area of two adjacent foids are fixed with a mutual
spacing of from 1 to 20 mm. _

Preferably, the height of the fokis is from 1 to 20 mm in no-load condition,

15 The following statements relate to exemplary embodiments of the
invention.

Furthermaore It is noted that the folds In most areas of the covering layer
buill a spacing between themseives and the absorbent body undemsath, which
impraves both the absomptive or penetrating action of the body liquid into the

20 absorbent body and the rewet properties.  The visual Impression alter admisalon
of for Instance menstruation liquid wiil aiso be improved bacause ralsad folded
araas are not in contact with tha liquid-scaked absorbent body. The flexibliity of
the folds will aiso have an effect on the soltness of the body-lacing surface of the
sanitary product thus providing a higher wearing comfort and the natural comfort

25 and the natural touch.

Due to the fixing of folds these are siabifised In such a manner, that the
created positive effects will remain, even after storage in pressed condition and
over an extended wearing period.

As noted above the foot area of the fokis can be directly fastened by gluing

30 orwelding on the absorbent body or on a support layer which is inserted between
the covering layer and the absorbent body. This support layer helps to Improve




4

the functional features of the folda regarding the further tranamission of liquid and
the rewst properties.
In order that the Invention might be more fully understood, ambodiments of
the Invention will be described, by way of example only, with reference 10 the
5 accompanying drawings, in which:
Fig. 1 is a perspective parfial view of a saniary napkin known from prior
an,
Fig. 2 is a cross-seclion of a prior art sanitary napkin according to Fig. 1
with a partial enlargement,
10 Fig. 3 Is a croas-section of a further known sanitary napkin known from the
i prior art,

fand Fig. 4 is a cross-section of a sanitary napkin according to an embodiment
i°F  oftheinvention; and
Tedi Fig. 5 is & schematic perspective view of a sanltary napkin's surface in a

15 further embodiment of the invention,

As can be seen in the attached drawings, the different typas of the
sene respective sanitary napkin all have a base structure which Is identical in vital
'8 parts, The back is provided with a liquid-proof covering layer, the underwoar
i protecting foll 1, which is undemeath the absorbent body 2 conaisting of a pad of
t+f 20 cellulosic flocs in the area of its back 3 - 8. on the body-averting skie of tha
== sanitary napkin when wom. Furthermore the longludinal edges 4 ol the

underwear protacting foil 1 reach over the later margin & of the absorbent body.

A support layer 7 for insiance made of nonwovan material is aranged on

the front surlace area B. The longitudinal adges B of this support layer 7 also

25 roach over the lateral margin 5 of the absorbent body 2 and overiap the
longitudinal edges 4 of the underwear protecting foil . Both of these parts are
glued together in the usual manner in the overlapping area.

On top of support layer 7 a liquid-permeable covering layer 9 is arranged

which Is provided with folds 10 as later described In detall. The prior art sanitary
30 napkin shown in Fig. 1, 2 and the embodiments of the invantion shown in Figure 4
_ are a so-called “fuly wrapped sanitary napkin®, which conaists of a covering leyer 8
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- for instance of polypropylens card web - and enclosas the absorbent body 2 and
the support layer 7. Covering layer & Is folded on the back 3 and attached to the
cenier by means of a giued connection 11, .

The prior art In Fig. 3 and the embodiment of the invention in Figure 5 are
provided with lateral wings 12, which are formed by overtapping flaps 13, 14
being connected to the lateral margins of covering layer 8 on the front and
covering layer 15 on the back. The covaring layer 15 might ba of nonwoven
materiel such as the case in the prior art shown In Fig. 3. which shall be provided
with a separate underwear protecting foil 1. The covering layer can also consiat
of liquid-proof material, for instance of polysthylene foll, thus taking over the
underwear protecting foll's function and oritting it.

Now the different configurations of folds usad In llustrated sanitary napking
shall be explained in more detall.

The folds 10 are formed by a sultable fokfing device in the sanitary
napkin's production machine so that the fool areas 16 are located on support
layer 7 with a spacing of 1 to 20 mm in the iransversal direction of the sanitary
napkin, A spacing of 3 to 5 mm has proven to be most practicable. The foot
aneas 16 are attached to the support layer 7 by means of longiudinal glue strips
17, for instance of spray adhesive. Between each adjacent foot area 18 the fold
10 stands upright with a height H ranging from 1 to 20 mm. The moat practicable
values for the haight were also in the area of 3 to 5 mm. The foot width F defined
by the glue strips 17 can vary from 0.2 o 10 mm depending on the spacing A and
the helght H, wharaas It must be considered that the maximum foot width F is half
the spacing A. Wih spacing A and height H in the range of 3 to 5 mm, foot
widths of 0.5 {0 1 mm proved to be successful.

In the prior art shown in Fg. 1 through 3, eight folds are provided evenly
spread over the entire width of the absorbent body's surface, working with a
spacing A of approx. 6 mm between the folds.

in the embodiment of the invention shown in Fig 4, within two lateral strips

30 18 are provided two foids 10, respectively, which mn in the longitudinal direction

of the sanitary napkin and which have a spacing A and height H of approx, 6 mm.

- ——— e ———



The remaining centar sirp 19 between both lateral strips 18 conslats of a liquid-
parmeable covering § which lays evenly on top of the support layer 7 to which it Is
additonally fastenad by a center glue strip 17, A liquid-permeebie giueing over
the entire area can also be obiainec with a smali quantity of adhesive.

5 The further embodiment of a sanitary napkin shown In Fig. 5, has In
additon fo folds 10 on both lateral strips 18, further folding configurations,
symmeirical 10 center plane L consisting of three fokis 10, A strip without folda 20
remains between the center folds 10 and the lateral folds 10.

Like noticeable form the cross-sections according to Fig 2. through 4, the

10 top of the foids 10, the chamfers 21 in between and the tubes 22 which ane
undemeath the folds 10 between the glued foot arees 16 built channel for the
longitudinal distribution of body Equkis admitied on the sanitary napkin.

in closing, it has lo be pointed out that the individual components of the
sanitary napkin of the embodiments of the imvention shal be of sultable known

15 material according to known criteria for the production of these sanitary products.
Sultable constructional measuras shall be utized. For instance it Is advisable to
giue the strips 17 on the support layer (7) surface in such manney, that they hinder
the penetration of fiquida only to a very smal extent that the absorbent surface of
the sanitary napldn siill ramains relatvely high. Spray adhesive or small threads of

20 meli-blown adhasiva can be usad, another possibfilly is weiding or sealing by lasar,
ultrasound or heat.

R\
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A sanitary product for the absomption of body liquids including a top liquid-
permeable covering layer, a iquid-prool back covering layer, and an absorbent
body inserted between the back and top covering layers, the sanitary product
having a longitudinal direction and a center plane which bisecis the sanitary
product through the top layer, abaorbent body and back layer in the longitudinal
direction, wherein the top covering layer in the area of the absorbent body is
arranged In two or more folds following the longliudinal direction of the sanitary
product, wherein foot areas of the foids, directing towards the absasbent body,
are attached to the absorbent body or to a support leyer insarted between the
absorbent body and the top covering layer, wherein the foot areas of the folds are
glued or welded on the absorbent body or the support layer and wherein sevemnl
folds are provided on two lateral etrips and whereas there is at least a strip
without foids in the top layer between the centar plane and the folds providad on
et least one of the two lateral strips.

2. The sanitary product according to claim 1, wherein center folds are
provided symmetrically 1o the center plane whereas a strip without folds remains
betwean the center folds and the fokis provided on the two lateral strips.

3.  The sanitary product according to claim 2, wherein 2-10 center folds are
provided symmetrically to sald center plane.

4.  The sanitary product according lo any ona of claima 1 to 3, wherain saki
fop liquid-permeable covering layer is of a non-woven material,

5._ The absorbent article according to any one of claims 1 to 4, whereln tha
foot areas of the folds are glued or weldad on the absorbent body or the support
layer over a width of 0.2-10 mm.

s B



6.  The sanitary product according fo any one of claims 1 to 5, wherein 2-10
folds are provided on said two lateral siips.

7.  The absorbent article according to any one of claims 1 to 6, whareln the
foat area of two adjacent folds are fivad whh a mutual specing of from 1 to 20
mm

8. The absorbent article according to any one of claims 1 to 7, wherein the
height of the folds is from 1 to 20 mm in no-load condition.

9.  An absorbent articie subsiantially as hereinbefore describad and Bustreted
with reference to either Figures 4 or 5 ol tha accompanying drawings.

DATED this 10" day of September 2001

E MBLE COMPAN
WATERMARK PATENT AND TRADEMARK ATTORNEYS
290 BURWOOD ROAD
HAWTHORN VICTORIA 8122
AUSTRAUA
.-" f.

=
]




\65b% /qq







ya s

damtty Sums sy 1 PCT o et pogs of paphias e ing ctens

ad 30
ar

1

W
_r_h______=_=_=__=&

}
il |
w_____.:___:_“_____F:

|
st

g

APPLICATION PUSLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

PCT

(11) Intersmtional Pubiication Newbar:
(43) taternationsl Publicotion Dale

a [ CELE] N
§ 3| fese —_
B §|dedgegz b
g Bl dfugpygiat ¥

1 ..,i__m.nunmmu 1!

_m“mmm_—mu I4
] “u:m

< Docanter 1995 41295 1S
Qs cou
Pics, Clnciomatl,
. Wiy 178
CUXRO, Jebm.
3 um.
mr-_
\vanm, Cluclomsd,

|
ANEE mn e
! ___ m _m_ i :* i it
dilF. i TN “nm__*..__
M € n _ F.._E

ity
=
-
=
9

48



25

Y

wo 9728811 PCTUSIIS6HY

'WEB MATERIALS HAVING ELASTIC-LIKE AND EXPANSIVE ZONES

EIELD OF THE INVENTION
ﬂunumimuimrdmwwbmminh.mimpnimlniy.un:h
web matevialy having elamtic-like and expsnaive zones. Web materials of the prescrd
invention having elastic-like and cxpansive 200es exbibit an elastic-like behavior in
response to an applied and subsequently released (i.c.. cycled) elongxtion along at
lenst one mxls.

Web materials of the presen: tnvention have a wide range of potential uses in
both durable and dispossble articles, but are particularly well suked for use In
dispossbie absorbent aricles such ms dispomshle dispers. incominent briefs,
incomtinem undergarments. iraining pants, feminine hygienc gaments. sad the like.

BACKOROUND OF THE INVENTION

Infurts and other dusls wear sbsocbent srticles such as
dispers to receive and contain wine and other body exudstes. Abearbent articles
fuction both to contsin the discharged maserials and to isoiate these materisls from
the body of the wearer and from the wearer's gaxments and bed clothing. Disposable
sbsorbert articles having many different basic designa are known to the art. For
mmu.smuu.lsz.nmww.lm-mm
Baker on Jamucy 31. 1967, describes a disposable diaper which has achisved wide
sccepunce aod commereial success. U.S. Patent 3.860.003. emitled “Contractible
Side Portions For Dispossble Disper”. issued to Buell on Jamary 14, 1975. describes
an chmicized lag cufT dispomble disper which has achieved wide aceepiance and
commerclal success.

However, absorber articles have a tondency to sag or gap awsy from and to
slldefslip down oa the body of the weszer during wear. This sagging/gapping and
sliding/ulipping is cansed by the relative mations of the wearer a3 the wesrer
bresthes, moves and changes positions, by the downwand forces genevated when the
absorbent is Joaded with body exudstes. snd by the materials of the absorbent article
jtself when subjected to such wesrer's motions. This mggiog/gapping and
siiding/ulipping of the ubeorbenst article can lead to premtrre leakage and poor fit of
the abgorbent article bout the wearer in the waist regions and the leg regions of the
absorbent axticle.

In order to more wnugly fik sbeorbent aticies shout the wesrer, certin

WO 9720531 FCTIUSRG/LINN

w

commercially available sheorbent anicles have been provided with elastic fentures.
An example of a disposable disper with clatic side panels is disclosed in U.5. Patem
5.151.092, emitled “Absorbent Article With Dynamic Ebastic Wist Festure Having
Predisposed Flexural Hinge". issusd o Buell, Clear, and Falcone on September 22.
1992. However. alanics are costly and require a certain degree of maniputation snd
handling during assembly. Further, while alastics do provide a degree of streich for
the absorbent article, the I the ab: article to which the elastics are
stiached sre typically not elastic such that the clastics must be prestresched prior 1o
being secured 10 the absorbent acticle or the inelastic componants must be subjected
10 mechanical sreaching (e.g.. ring rolling) 10 enable the ndded elastic w be effective.
Otherwise. the added elastic is restrained by the inelastic components.

Therefore. it is an object of the present invention 10 provide wlarively low
toL easy 1o mamfacrure, web materials which exhibit an “clastic-like® behavior i
response 10 an applied and subsequently relessed cloogation. As used herein, the
werm "elastic-like” describes the behuvior of web materials which when subjected to
a0 applied elongation. the web materials oxtend in the direetion of applied elongation
und when the sppiled alongation is released the wel maserials rewurn, to & substantlal
degree, 10 their untensioned condition.

Rt is & further object of the present iavention to provide a reiatively low cost,
easy t0 manufscture, absorbent rriicle having sustained dynamic fit sbout the wearer
during use.

It is a farther object of the present invention to provide an absorbent anicle
having a uniqus exiensible waist festure, preferably withotz the use of elastic. that
provides sussined dynamic fit and improved resistance w0 leskage dwring vec dus o
the ility of tix ials formibg the waist festure by virtue of their readily
extensible nature.

‘Thess and other objects of the present {aveation will be more adily spparent
when considered in reference to the followiag description snd when taken in

junction with the A

SUMMARY OF THE INVENTION
“The presant invention provides s web material which exhibits an elastic-like
behavior in response 10 nn applied and subsequently relewsed elongation without the
use of elastic materials such 23 natoral or synthetic rmbber. Web materials of the
present investion have an elnstic-like zone and an adjacent expensive moe.
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The elatie-like aone is intended 1o clastically expand aod cootrecr. The
elanic-lie soe pr ly i structural elastic-like film (SELF) web, since
2 SELF web allows the force/extension characteristics 10 be specifically designed
with » minimnm amourt of meterials (no elastic materials need to be used.)

A SELF wab exhibits an elastic-like behavior in the dircction of elongmion
withowt the use of added clamic mmerials. SELF wehs exhibit at lesst o
significantly diffevent stages of comrolled resistive force to elongaiion along st least
one predetermined mxis when subjected to an spplied clongation in a direction
paralic] 1o the predetermined axis. SELF webs include s sirzinable network having st
lenst wo contiguous, distinct. snd dimimiler regions. One of the regions is
configured 30 chat it will exhibit resistive forces in response to the spplied elongation
in a direction peeallel to the ined axis before & ial portion of the
okber regica develops sigaificant resistive forces 1o the spplied clongation. At beast
aoe of tw regions has o surface-pathlength which is grester than tha of the otwer
region as mevered subaaneially parllel to the predetermined axis when te material
is in wn untensioned condition. The region iting the longer surface-
inchodes one of more rib-lilee elaments which extend beyord the plae of te other
region. SELF webs axhibit firm resistive forces to Owe spplied vivugaion witil e
clangation of the web is sefBicisnt to ceuse 8 substantlal poriion of the region beviag
The longer wurface-pathlength 10 cater the plane of spplied clongsion. whereupon the
SELF web rxhibits second resistive forces 10 further elongation. The soul resistive
forezs 10 ciongstion are higher than the first resistive forces 10 elongsion provided
by the fins region.

SELF waba may also exhibit an elongation and recovery with s definiie and
sudden iocrome in the force resizting elongation where this definite and sodden
incresse s resistive force resicts further elongation ngaingt relasively sma)
elongation forces. Tho definite and sudden increase In the force resisting clongatioo
i referved 10 43 & "force wall". As used herein, the term "force wall” refers to the
behavior of tha resistive force of a web material during clongation wherein at soroe
point in the clongation, dintinct from the umensiooed or siarting point, the forex
resisting the applied clongation yuddenly increases. Afier reaching the force well.
sddition] cngation of the web material Is only sccomplished vis an increase o te

faren 10 the higher resistive force of the web mazerial.

The rib-llke clements allow the second region 10 underge & subscensially
“geomutic defarmation” which results in significantly less resitive forces w
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applied clongaion tum tt exhibited by the *molecular-level deformation” of the
fire region. A» wwed herein. the term “molecularlevel defurmation” refers to
deformation which occwrs on & molerular level and is not discemible to the normal
naked eye. That is, even though oee may be abie to discern e effect of molecuinr-
level deformation. ¢.g.. clongation of the web material, one is not able 1o discern the
deformation which allows or causes kt 10 happen. This is in contrast to "peometric
deformation™.  As used herein the term “geometic deformation™ refers o
deformations which are discemible to the normal naked eye when the web maserial
or antices embodying the web material are subjected 1o an spptied elongation. Types
of geomeric deformation include, but are not limited to bending. uafolding. and
fouting.
The expassive zone, diepased adjacent 10 the elestic-like zone, allows the
elnstic-like zone W exversl without gemersting sny excessive temsional forces. The
zone is prefe wubjected ta - atleast to & degree to
be extensible (Le., Ow wuerial making up the expamsive zone has been pre-strained
or permanesly clongated) Without the expansive zone disposed adjecers the
eturtie-like 2008, te tersicanl forces would be concentrated along » line exwendisg
ndjaceat the clasic-like zone which would subsiantially inkibvit the cxpacsios of e
elwic-dike zowe.

BRIEF REECRIPTION OF THE DRAWINQS

While the specification contiudes with claims particularly pointing ot and
distinetly ciaiming the pressot invemion, it is believed that the present jnvention will
be bener from the followi iption in conjunction with the
accompanying drawings, & which like reference numerals identity like elements and
wherein;
Fig. | is a plan view of a disposable disper embodiment of the presemt
invention having portions cut-away o reveal underlying structire, the outer surface
of the diaper facing the viewer.

Fig. 2 is = cularged. fragmentary pian view of the exiensible back wain
feature of the present invention shawing the elastic-like zone and the expansive zone:

Fig. 3 is a greph of the resigtive force versus percent elongation comparing
the behavior of & SELF web of the present invention, as shown in Fig. 3. formed
from Clopay 1401, with & buse weh of similer material composition;

Fig. 4A b u segmensed, pempecrive ifhuition of @ SELF web in an
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wiensioned condition:
Fig. 4B is a segmenicd. perspective illustration of a SELF web in 8 wnsioned
condition ing i stage | on the force. L depicted In Fig. 3:

Fig. 4C is a segmented perspective illustration of » SELF web in a iensioned
condition corresponding 10 stage il on the force-elongation curve depicted in Fig. 3:

Fig- 5 Is a graph of the elastic hysteresis behavior of the SELF web which is
grephically represented by curve 720 in Fig. 3 when the SELF web is subjected o 8
‘hysteresis went at 60% ion;

Fig. 6 is a simplified illusration of a preferred apparatus used 10 form the
extensible weist belt of Fig 2;

Fig. 7 is a plan view of snother embodiment of a diaper af the present
invention:

Fig. ¥ is » plan view of the disper of Fig. 7 in a tensiooed or sresched
condition: and
Fig. 9 is a plan view of another embodiment of » disper of the prevemt
invemioan,

DETAILED DESCRIPTION OF THE INVENTION

As used hevein, the term "sbeorbent anticle™ refers t devices which absb
and cooain body exudates, snd, mare specifically, refers to devices which are pleced
againe or o proximity o the body of the wearer to sbsocb and coztaln the various
emudates discharged from the body. The term "disposable” is used herein to describe
shacrbens wicies which e oot fntended 10 be lsadered or otherwise resored or
reused a3 an abscrben: mrticle (e, they are intended to be discarded after a yingle
use, and, preferably. 10 be recycled. o or oth disposed of in an
eaviroamesally compatible manner). Because of thelr single usw nature. low cost
materials and methods of comstruction are highly desirable in disposable absorbent
snicles. A "mitary” absorbent article refers to absorbemt articles which are formed
of separmie parts united together to form & coordinaied entity 30 that they do not
require scparaie manipuletive parts like a separsie hoider and liner.

A prefered embodiment of an heorbent article of the present invention is the
tnitsry dispossbie sbeorbers article, diaper 30, shown in Figure 1. As used berein.
the texm “disper”, refers 10 s absorbant article genesally worn by infants and
incoutinent persany that is wom about the lower torso of the wesrer. [t should be
understood, however., that the present invention is also applicable 10 other sbeorbeat

mticles such as i briefs, inconti diaper holders and
liners, feminine hygiene parmeeta, treining parts. and the like.

Fig. 1 is a plan view of » disposable diaper 30 of the present invention in its
flat-out, uncontracted mate (i.e~ with clastic induced contraction pulled out) with
portions of the structiure belng cul-away 10 more clearly show the coastruction of the
disper 30 and with the postion of the disper 30 which faces awsy from the weser.
ie., the ouer surface. facing the viewer. As shown in Fig. 1. the disper 30
compeises 8 liguid pervious topsheet 32, & liquid impervious backsheet 33 joined
with the wpabeet 32, an shearbent core 34 positioned between 1he ropsheet 32 and
the backsheet 33. elasticized leg cuffs 33, an exiensible back waln feswre 43
comprlsing an elastic-like zane 44 and e expansive 20ne 45, a froat wais: fosture
90. war flaps 92. and & fastening syseem 30 coenprising a pair of first Oustening
- members 8! and a second fastening member B2.

While the disper 30 may be assembled in s variety of well known
configarwions. preferred dinper conflgurations are described gencrally in U.S. Put.
No. 3,860.003, isssed to Kenneth B. Bucli on Jan. 14, 1975: and U.S. Pat Ne.
3,151,092 issurd w0 Kenneth B. Buell ¢t al. an Sept. 29, 1992 Each of these patests
are heveby incorporated herefn by reference.

The diaper 30 is shown in Figure 1 to have mn inner surface 50, an ower
surface 31 (facing the viewer in Figure 1) oppased to the inner surface, & first waist
region 40, a secand waist region 41 opposed to the first waist mgion 40, & croch
region 42 positioned betwemn the first waist region 40 and the second waixt regica
41, nnd a periphery which is defised by the owter perimeter or edges of the diapey 30
in which the longitudinal edges are designuted 38 and the end edges are designated
39. The loner surfiace SO of the disper camprises that portion of the disper 30 which
is positioned adjacent 10 the wesrer's body during use (ie., the inner surface 50 is
geoenally formed by at least & portion of the topsheet 32 and other components
joined to the topsheet 32). The outer surface 51 compxises that poction of the disper
30 which is positioned away from the wesrer's body (ie., the outer surfuce 51 is
generully formed by a2 Jeaxt & porticn of the backsheet 33 and other components
joioed to the backsheet 33). As used berein, the tenm “joined” encompesses
configurstions whareby an element s directly secuved 1o the other element by
affixing the elernend directly ™ the other elesent. and configurations whereby the
element s indirecdy secured 10 the other elemamt by affixing the clemem ©
intermediste membersts) which in tum are sffixed 10 the other element. The first
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edges 39 of the perlphery to the crotch region 42, The laseral direction (x direction
oy width) is defined ws the direction parallel to the lateral centeriine {01 of the disper
30: the langitudinal direction {y direction or length) is defined s the dicaction
parallel 15 the iomgitudinal centerfine 100: end the mxial direction (z direetion o
thickness} is defined na the direction exsending through the thickness of the disper
30.

The absorbent core 34 may be any absorbemt member which is generally
M.mm.mmnuw-ﬂ-ﬂﬂsd'
abworbing aad retining liquids such as urine and other cerain body exudses. The
shaocbent core 34 hay an outer surfuce 9S. an inner surface 96, side edges 97. and
waint edges 98, The sbeorbent core 34 may be manufhctured in s wide variety of
sizes sud shapes (c.g.. rectangular, hourglass. “T™-shaped. asymanetric, ex.) and
from & wide vasiety of liguid-sbeorbent materials commonly wmed in disposable
iapers ond other sbeorbens anicles such as comminuted wood pulp which ls
gencrally referred 10 a8 aifelt Examples of other sultble absorbent matcrials
include creped celiulose wadding: meltblown polymers ineluding eaform:
chemicaily siffened, modified or cross-llaked celiulosic fibers; tisme including
Ussue wrps snd fisme lamisees; sbeotbent foums: abssrbent sponges.
superabsorbert polymers: absorbent gelling materials: or any equivalem material or
combinations of makerials.

mmtlmﬁuudmm'marﬂnmhmmumm(e.p.
the ahenrbert core may have varying calfper zones. a hydrophilic gradient. 2
Mﬁhummmdmwb—’lmiﬂ
scquisition zones; or may comprise ous’or more layers o structures).  However.
the otal sbsarbent capacity of the sbsorbent core 34 should be compatible with the
design loading and the intended use of the disper 30. The size sad absarbent
capecity of the sbeorbent core 34 may also be vesied w0 accammodate wearers
renging from infants through adutts.

One embodiment of the disper 30 has asymmetric, modified T-shaped.
sbsorbent core 34 having ears in the first welst region 40 but & penarally
rectsngular shaps io the sccond wais ragion 41, Exemplary absorbent sructures
for uee a3 thw sbecrbest £ors 34 of the present invention that have achieved wide

d ial success aw described in U.S, Patent 4,610,678 eatitled
“High-Devsity Absorbent Structures” issued 1o Weisman et al. on Sepresnber 9.

Wo 20 PCTASNN M

1986: U.S. Patent 4.671402 eutiied “Absorbent Articles With Dual-Lavered
Corcs™ issued 10 Wieisman et al. on Junc 16, 1987: U.S. Patent 4388231 entitled
“Absorbent Core Having A Dusting Layer” Issued to Angstadt on December 19,
1989: and U.S. Putewt 4.834.735, entitled “High Dentity Absorbers Members
Having Lower Density and Lower Basis Weight Acquisition Zones™, isued to
Alemany et al. on May 30, 1989. The absorbent core may further comprise the
dusl core sysem i) isitionidl ion core of U stiffened
fibers positioned over the absorbent storage cores as detalled in U.S Patent
5234423, entitied "Absarbent Asticle With Elatic Waist Festure and Enbenced
Absorbency” issued to Alemany w al. on Augmm 10, 1993; and in U.S. Patet
5147345, entiled “High Efficiency Absorbe Aricles For Incostinence
Aansgemen” ixsued %0 Young, LaVon and Taylor on September 15. 1992, All of
these patents are incorpoarated herein by reference.

The backsheet 13 is poshicned adjacent the outer narface of the sbsorbent
core 34 and is prefersbly joined theveto by srachment memns (not shown) much as
those well known in the mt. For example, the backshee: 33 mey be sccured to the
absorbent core 34 by a uniform comsinuous layer of sdhesive. & patterned layer of
adbesive. or an ey of scpurate llnes, spirals, or spots of adhesive. Adhesives
which have been found to be mmisiactory are manufactured by H. B. Fuller
Company of S Paul, Minnesota wnd roarketed as HE-1258. An example of &
suitable artachment mesns comprising an open paitern network of filaments of
sdhesive is disclosed in US. Puent 4571986 cntitild "Disposable
‘Wasie-Containment Garment®, which issued 10 Minetols et sl on March 4. 1986.
Another siuble anachement mews comprising severl lines of adhesive filements
switled into a spira) pattern is iflustwied by the apparstus and methods shown in
U.S. Paent 3.911.173 issued 10 Sprague. Jr. on Octaber 7, 1975; U.S. Patent
4705996 issued w Ziecker, et al. on November 22, 1978; and US. Puwem
4240666 tasued w Werenicy on June 27, 1989. Each of these puimts are
icorporated berein by rafersocs.  Alematively, the stschment meass may
comnpeise best boads, pressure bonds. ltrasonic bonds, dynemic cal b
ot any other suitable anach mesns o of these mesns
asare known in the an.

The backsheet 33 is lmypervious o liquids (eg.. urine) and iy preferably
rmanufactured from & thin plastie fiim. althougb other floxible liquid mpervious
matarials may also be used. Ay used hereln. the term *fexiblc” refirs to maerisls
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which are compliant and will readily conform to the general shape and cantours of
the human body. The backsheet 33 prevents the exudntes absorbed and coasined
in the absorbem core 34 {rom wetting articles which contact the disper 30 much s
bedsheets and undergarmeats.  Futher, the backsheet 33 may permit vapors to
eacape from the absorbent core 34 (i.e.. breathabls) while still preventing exudsies
from passing through the becksheet 33. Thus, the backsheet 33 may comprise &
woven or nonwoven material, polymeric flims such a3 thermoplasiic films of

or or ito materials such as a film-coated
nonwoven mumerial. An exampic of a sultable hacksheet is & thermoplagtic film
hﬁulﬂlﬂ:ﬂﬂfﬁﬂlﬁlﬂ.ﬂl.’.m(ﬂ.imil)hhﬂﬂf!llnn(".lhnill).
Orher suitnble materials for the backshest 33 include RREZZD blown films and
RRS475 com fims a3 d by Tredeger ies. inc. of Terre Haute,
IN. The backshert 33 1s profarably smbossed and/or mane finished 10 provide s
‘mare elothlike appearance.

The topshect 32 is poshioned adjacent the inner surface of the sbaorbent core
34 and is preferably joined theseto and to the backsheet 33 by suachment means
(not shown) such as those well known in the ant. Suiwuble atichment mesns are
described with respest to joining the backsheet 33 to the absorbert core 34. Ina
preferred embodiment of the present investion, the topsheet 32 snd the backsheet
31 are joined directly to ench other in the diaper periphery and are Indirecily joined
togethet by directly joining them to the absorbent core 34 by the suachment means
{not shown).

The wopsheet 32 is complisnt, soft feeling, and non-irritating 10 the wearer's
skin. Further, the topsheet 32 is prefixably liquid pervious permittiag liquids (e.g-.
urine) to readily penetrote tmough its thickness. A suitable topsheet 32 may be
manufactured from s wide mnge of materials, such a3 porous fosms: reticulated
foams; apertured plastic films; or woven or nopwoven webs of natural fibers (e.g-.
'wood or cotion fibers), synthetic fibers (¢.g., polyester or polypropylens fibers). or
& combination of netursd snd synthtic fibers. The topsheet 32 iy preferably made
of a hydrophobic material to isolats the wearer’s skin from liquide which have
passed through the topsheet 32 and are contained in the absorbe core 34 (ic. to
[prevant rewet). 1f the topsheet 32 is made of a hydrophobric mascrial, at least the
upper surface of the topsheet 32 it tressed 10 be hydrophilic 30 that liquids will
tranafer through the topsheet more mpldly. This diminishes the likelibood that
body exudates will flow off the topsheet 32 rather then being drawn through the
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topshect 32 end heing absorbed by the absarbent core 34. The topsheet 32 can be
rendered hydrophilic by tresting it with & surfuctant. Suitable methods for weating
the topaheet 32 with a surfactant include spraying the 1wpaheet 32 material with the
surfactans and immersing the mamerinl into the surfactant A more detailed
discumion of much & treatment and hydrophilicity is comained in U.S. Puerts
4.988344 entied “Absorbent Articles with Muitiple Layer Absorbent Layers”
issued to Reising, et al on January 29. 199) and U.S. Patem 4.988.345 entitled
"Absorbent Articles with Rapid Acquiring Absorbent Cores” issued 1o Reising on
Janaary 29. 1991, each of which is incorporated by reference hevein.

There are & number of manufacturing techaiques which may be used
manufacuuge the topsheet 32, For example, the wpsheet 32 may be 2 nonwovea
weeb of fibars. *When the topsheet 32 comprises 8 noawoven web, the web may be
spunbonded, carded, wet-laid, melt-blown, hydroentangled. combinaticns of the
above. or the like. A suitable topsheet 32 is easted and thermally bonded by means
well known 10 those skilled in the fabri A topsheet 32
staple length polvpropylene fibers having a denier of sbout 2.2 As used herein, the
term “stapie length fibers” refers to those fibers having a length of &t least abow
15.9 mm (0.62S inches). Preferably, the topsheet 32 has a basis weight from abows
18 t sbout 25 grams per square mater. A suitable topaheet is menufacuared by
Veratec, loc., 2 Division of International Paper Company, of Walpole, Muss. under
the designasion P-3.

The dispar 30 fowther i icized leg cuffs 35 for
providiog improved comtsinment of liguids and other body exudetes. Each
elnsticized leg cuff 35 may comprise several difforem embodimems for reduring
the leakage of body exudstes in the leg regions. (The leg cuff can be =d is
sometimes also referred to s leg bands, side flaps. burier cuffy, or elastic cuffs.)
U.S. Patent 3,860,003 describes » disposable diaper which provides a contractible
leg opening having a side flap and one or more elastic members to provide an
elasticized leg cuffl (gasketing cuff). U.S. Pstent 4.909.803 entitled “Disposable
Absorbent Article Having Elasticized Fleps™ issued to Aziz et al. on March 20.
1990, describes a disposshle disper having “stand-p® elasticizad flaps (burrier
cuffs) w improve the contalnment of the leg regions. U.S. Puaem 4.695.278
etitled “Absorbent Asticle Having Dun Culfs® issued 10 Lawson on September
22,1997, describes a dispossble diaper having dual cuffy including » gasketing
cuff end & barier cuff. While each elnsticized leg euff 35 may be configured o s
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to be similer 10 any of the leg bands. xide flaps. barrier cuffs. or clamic cufls
described above. sach elasticized leg cull 35 comprises a gasketing cufl as
described in 1he above-referenced U.S. Patent 3,860,003,

The diaper 30 further compxises an extensible back waist feature 43 that
provides s more and ing flt by initially flsting the
diaper 1o the wearer and sustaining thiv fit throughout the time of wear well psst
when the diaper has been loaded with exudates since the extensible beck waist
feature 43 allows the disper to expand and contract. Further, the exwcnsible back
waist feature 43 develops and maintains weating forees (tensions) that eshence the
tensions developed and malmained by the closure sysiem 1o maintain the disper on
the wearer and that enhence the fit of the diaper about the waist of the wearer. The
exensible dack waist feature 43 funtber provides more effective application of the
diaper since even if the disperer pulls ane side of the extensible back waist lesture
Garther than the aother during application (asymmetrically), the disper will "self-
adjust” during wesr.

As shown in Figure 1. the exsensible back waint festurc 43 comprises an
elustic-like zone 44 and en expansive mne 435. In the embodiment shown in Figure
1, the clastic-ilke 2o8e 44 extends longitudinsily inwardly from the cod edge 39 of
the dizper 30 in the i waist region 40. The expansive zone 45 is joincd 1o sod
exbends longitudinally inwardly from the elastic-like 20ne 44. In the smbodiment
shown in Figure 1, the expansive zone 45 extends hoth longitudinelly inwardly
from the waist edge 98 of the absorbent core 34 townrd the centerline 10} and
owwnrdly from the walst edge 98 of the sbsorbent core 34 toward the elmtic-like
200¢ 44. The Larm "zone” is used herein to denote an area or element of the waisl
feature or of the disper. (While & zone is typlcally a distinet area or element. s
200¢ may overiap somewhat with an adjacent zone.)

In the embodiment shown In Figure 1, the elastic-like zone 44 comprises s
siructural elostic-like film (SELF) web comprising & portion of the backsheet 33.
The elanically contractive and extensible behavior of the alastic-like zone 44 iy
derived Gom the backsheet without the need for added elastic material. The
expaasive zoe 43 Is wnitery with the clastic-like zone 44 and also comprises &
portion of tha backshest 33. Preferably, the expansive zone 45 Is subjected o
mechanical stretching st least to 8 degree 10 be exiensible. The extension forces of
the clusticdlke 2one 44 are higher than the extension forces of the adjacent
expansive zone 45.
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The elastic-like zone 43 is the primary component of the exiensible back
waist festure 43 that provides waist fit and uppesrance. {The elastic-like zone +4
may also be referred to s the waisthand or waist paned of the back waist feature.)
The elastic-like zonc 44 is contiguons with the expansive zone 45 and is disposed
longitudi fGrom the ive zone 45 50 as to fit in the lower back
of the wearer, The elasric-like zone 44 is positioned toward the end edge 39 of the
disper 30 and preforably, forms at lesst a poetian of the end edge 39 of the dinper
30. The elastic-like zone 44 malniains an ares coverage, contacts the wearer in the
lower back to snugly fit the wearer, and elagtically expands and coniracts.
preferably in a direction baving a vector component in the direction. more
peeferably in the Interal direction, 0 2s 1o dymamically move. fit. and conform to
the wearez. [t should be noted thet the clastic-like 20ne 44 may elagically expand
and conract in any other direction ar in more 1han ope direction.

‘The elastic-like 200¢ 44 may take on & sumber of different sizes and shapes.
Examples of suftable shapes for the elastic-like 20me include arcuste, impeznidal,
trisngular, ctc. In s prefervod embadiment such aa shown In Fig. 1. the elastic-tke
Zone bms a rectangular shape.

The elmtic-like zone 44 can b construcied of elements of the disper such as
the topsbeet and/or the backsbeet. For performence and cost ressons the elestic-
like zone 44 preferably comprises a portion of the backsheet formed into &
structural elastic-liks film (SELF) web sz described hereinafier, The term "web”
herein refers to & sheet-like maerial comprising u single layer of material or a
composite or » laminute of two or mere lxyers.

In the ambodiment of the prosent invention shown in Fig. 1. the exiensible
back wxist fesure 43 includes one clastic-like zone 44 and one expansive zoae 45.
However, diapers can be coestrucied to have multiple elastic-like zones and
multiple expansive zones. For example. the disper 30 can be constructed o also
bave an extensible front waist feature in the second waist region 41.

The expensive zone 4S is extensible in a direction having a vector
component in substantislly the same direction as the clastic-like zone. [n the
embodiment shown in Fig. 1. the expansive zono 35 Is exiensibic in the Inorl
direction. It should be noted, hawever, that the expansive zone mgy be exiensible
in any other direction or In more than ane direction. The expansive zone 43 is
preferably podtioned wmmedistely adjscert to the elastic-like zone 44. The
expansive zone 43 ia designed (0 have lawer extension forces than the elatic-like
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woe H uwp B ined point. The ive zone 45 5 pn ly
wbjecied © mechanienl mrerching st least 10 2 degree to be exiensible (i.c. e
muerial joaking up the expantive zonc 45 Is pre-strained or permmwmly
clongaed). The pro-mrsining of the expansive zone 45 allows the expansive rone
to effectively elongate (yicld) when the adjacent elastic-like 2one 44 is extended,
withowt geoersticg any excessive tensional forces in the clastic-like zone 4.
‘Without the expaasive zone 45 disposed adjacent to the elastic-like zone 4. the
tensional forces would be concentrated along & line extending adjacent 10 the
elestic-like zome 44 which would inhibit the expsnsion of the elastic-like 20ne 43,
Therefore, te disper must be constructed so that the expansive 20ne does not
restrict the designed don and ion of the elastic-like zone.

The expansive mae 45 may ke on a number of different sizes and shupes.
For exmuple, the expansive zone may have & trapezoidal, arcuste. or coroplex
shape. A shown in Fig 1, the ive zone 45 has a
shwpe. The slae of the expaasive zone may also widely vary, depending upou e
devired properties of the extengible hack waist feamwe. The expwaive zore 43 oy
exead longitwdinally invarndly from the elaatic-like 2008 43 © the crutch reglon 42
w the laeyal centariine 10), to the: fromt waist feature 90, or the estire kaagth of the
Gnpey.

The expansive 28ne 43 £3a be constructed of elements of the disper such as
tbe bucknbees anddor e tnpsheet. In the embodiment of the preses iovestion
shows io Fig. |, the i i iges & portion of the which
s been ined longaied s described hereinafy

Fig. 2 i wa colarged, fragmentary plan view of the exienible back waist
feature 43 abowing the clastic-like zont 44 and the expansive zone 45. [n the
embodiment of the present Invention shown in Figures 1 sad 2, the extenaible back
‘waist festre comprises & portion of the backsheet. The backsheet 33 ks preferably
a web material conmructed of a single Inyer of polymesic material. The web
materisl ia preferably comprised substantislly of linear low density polyethylene
(LLDPE), although it may also be comprised of other polyclefine mch as
polyediylenes inclaing low deasity polyetbylene (LDPE). ulta low deasity
polyedylene (ULDPE), high density polyethylene (HDPE). or polypropykere
wod/or blends thereaf sad ather materials. Examples of other suitable polymeric
werials mclide, e are not fimited 1o polyester, polyurethanes. composable or
Viodegradable potymars, ead breathable polymers.

The exsermible beck waist feanee is thown in Flgore 2 in its substantially
untensioned comtion. The SELF web $2 forming the elnstic-like zone 44 has two
centeriines, w first comerline 201, (which is also referved 10 38 an axis. lioe, or
direction), and a second centertine 200. {(which is also referred to as an axis. line, or
lirection), which i ally dicular to the first ine 201.

The SELF web 52 includes a “strainable network® of distinct regions. As
used herein. the term “sainsble network™ refers to an intercomnected and
interrelated group of regions which are able to be extended to some uscfid degree in
2 predetermined direction providing the SELF web with an elantic-like bebavior in
Tesponse to an appiied and subsequently released clongation. The srainsbie network
includes at least s first regien 64 (also genemlly referred to herein a3 bands or
channels) and & second region 66 (also generally referred 10 herein as ribs). The
SELF web alao inclides & trapsitional cegion 65 which is at the inmterface between the
first reglon 64 wnd twe vecood region 66, The tramsitional region 65 will exhibit
complex corabiaations of the Wehevioe of bath the first region and the second region.
Tt is recogaized Umt every embodiment of tha present invention will bave »
wunsisionsl region, however, prefared embodiments of the present irvention will
exhibis clastic-like bebavior sadstantially as a result of the first region 64 wd U
secoud regions 66. Therefore. the entuing description of the present invemion will
be concerned wih Us bxdmviat of the SELF web in the first regions and the sccord
regions only and oot the comnplex hehavior of the SELF web in the transitional
regions 65.

SELF wob 52 bes & fim: surface and a second szface. In the preferred
embodiment shown in Fig. 2 the mrainable network includes a plusality of first
Tegions 64 and a plurality of pecond regions 66. The first regions 64 have 2 first axis
68 and @ second sxis 69, wherein the firt axis 68 Is preferably longer then the
second axis 69. The firs axis 68 of ths first region 64 is subsantially parallel to the
first axis 201 of the SELF web 52, while the sccond axis 69 is substantially parallel
10 the sccond axix 200 of e SELF web 52 The second regions 66 have a first axis
70 mnd a second axis 71. The fim axis 70 is substmsially parallel to the first axis
201 of the SELF web 32, while tha second axis 71 is substantially parallel to the
second axis 200 of te SELF web 12, In the preferred embodiment of Fig. 2. the
first regions 64 wd e second regloas 66 are substantially linesr, extending
conticuously tn 3 direction submapsisify parailel to the first axis of the SELF web 52.

The first region 64 b #n clastic madulus E1 and a eross-sectional area Al.




The second region 66 has  modulus £2 and a cross-sectional ares A2,

In the illustrated embodiment, the SELF web 52 has boen "formed” snch that
the SELF web 52 exhibits a resistive force along an axis. which in the cane of the
il d i is ially paralle] 10 the first sxis 201 of the SELF web.
when subjected to an applied clongation or axia! elongation in a direction
subsiantially peraliel to the first axis 201. As used hereln. the term "formed” refers
10 the ereation of & desired structure or geomeiry upon & web material that will
substantially retain the desired structure or geometry when [t is not subjected to any
externally spplied elongations or forces. A SELF web of the present inventon Is
comprised of =t least a flrst region and a second region., wherein the flrst region iv
visually distinct froen the second region. As used herein. the term “visually distinct®
refers to features of the SELF web which are readily disceribie 1 the normat asked
eve when the SELF web or objects embodying the SELF web arc mabjestad to
normal wee. A SELF web of the present invention is comprised of a strainable
netwark of conti *diminct®, and regions. whereln the susinable
ratwock includes at least a first region and & second reglon, where the firat region has
1 “surfhce-puthiength® jeas then that of the second region. ss messurcd parallel v @
predetermined axis when the materinl s in an urtensioncd state. As used herein, the
texm "formed portion” refers to the portion of the material which is comprised of the
Gesired sructure or geomeiry of the strainable network. As used barein the wrm
“nurface refmoa along the ic surface of the
reglon is question in a directh llel oa axis. As used herein. the
term "distinet” or “disslmiler” when referring to regions, refers to regions withia the
strainable network having different surface- a3 measared
pansllel to & predetermined axis while thé SELF web is in an untensioned condition.
The method for ing the surface-pathk of the ive regions can be
found in the Test Methods section set forth In subsequent portlons of the presem
specification.

In the preferred embodiment shown in Figore 2, the fin regions 64 are
substervtlally planar. That is, the meterial within the first region 64 is in substacially
the sune condition before and after the formation step undergone by the SELF web
52, The second regions 66 Include a phunlity of ribs or rib-like clemens 74. The
rib-tike el 74 may be debossed or & theseof.

The fb-like elemeuts 74 have 8 first or major axis 76 which is subsanially
parallel  the second axis 200 of the SELF web 52, and & second or minor axls 77

which is substagtially paralle] to the first axis 201 of the SELF web 52. The fimt
axis 76 of the rib-fike elements 74 iy at lenst oqual 1o, and preferably longer than the
second axis 77. Preferably. the ratio of the first axis 76 to the sccond axis 77 is &
least about 1:1 or greatey, and more preferably st least about 2:1 or grester.

The rib-like elements 74 within the second region 66 may be separed from
one another by unformed reas. Prefersbly, the rib-like elements 74 are adjacent one
snother and are separmsed by an unformed wres of less than 0.10 inches ny measured
perpendicular to the major axis 76 of the rib-like clements 74. and more prefarably.
the rib-like elements 74 are contiguous having no unformed aress between them.

The firm region 64 and the second region 66 each have a “projected
pathlength™. As used herein the term "prajected pathlength® refirs io the length of a
shadow of a regioa that would be thrown by paratlel light. The projected pathlength
of the first region 64 and the projected pathlength of the second region 66 are equal
10 one snother. Accordingly, the overall dimension of the SELF web as measured
pantlic] 1o the fira axs 201 will be substantially the same before and afier formution.

Tha second region 66 hes & maface-pathiengtis. L2, grester than the surface-
pathlength, L1, of the first region 64 as meswured topographically {n a direction
paralle] to the fir axis of the SELF web while the SELF web [s in an unensioned
condition. Preferably. the surface-pathieagth of the second region 66 is a1 least
sbout 15% grester than that of the first region 64, more prefersbly at least sbow J0%
grester than that of the first region, and most preferably at least about 70% gresier
than that of the first region. In peneral. the greater the surface-pathlength of the
second region, the gremey will be the clongation of the SELF web before
encountering the force wall

Whiat makes the SELF web particularly well suitsd for use as the elaic zooe
44 of the extensible back waist festure 43 is thet it exhibits a modified "Poisson
interal contraction effect” substantially less than that of an otherwise identical base
web of similar mmerial composition. As used herein, the term *Poisson Interal
comraction effect” describes the Iaterul contraction bebavior of a material which is
being mbjected to an applied ion. The method for ining the Poisson
Jateral contraction sffisct of 8 material can be found in the Tem Methods section set
forth in subeequext portions of the present specification. Prefersbly. the Poisson
Iateral contraction effect of the SELF web of the present invention is less then about
0.4 when the web is subjected 10 abowt 20% elongation. Prefersbly. the SELF web
exhibits « Poisson laseral contraction effect less than sbout 0.4 when the web is
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subjected to ubout 40. 50 or even 60% elongstion. More prefermbly. the Polsson
laterl contraction cffect is less than about 0.3 when the SELF web is subjected to
30. 40. 50 or 60% elongation. The Polsson luseral contraction effect of SELF webs
of the present invention is determined by the amount of the web materiol which is
accupied by the first and second regions, respectively. As the ares of the SELF web
material occupled by the first region increases, the Poisson laters] contraction effect
also increases. Conversely, as the area of the SELF web material occupied by the
second region increases the Poisson lateral contraction effect decreases. Preferably.
the percent area of the SELF web material occupied by the first arcs is from about
2% to sbout 90%. and more preferably from about 5% 1o about 50%.

‘Web materials of the prior art which have at lesst one layer of an clastomeric
material will generally have 8 large Poisson Isteral contraction effect, i.e.. they will
“neck down™ s they clongate in response to an spplied force. SELF webs of the
Presex invention can be designed to reducs If not substantially eliminate the Poisson
lateral effect of fim based webs of the prior art.

For SELF web material 52, the direction of applied axial elongation, D,
indicated by arrows 80 in Figure 2. is substantially perpendicular to the first axis 76
of the rib-like elements 74. As the rib-like clesents 74 are abie to unbend or
geometrically deform in a direction substentially perpendicular to their firn axis 76,
the direction of applied elongation %0 cause exteasion in the SELF web 52 is also
substantially pespendicular to the first nxis 76 of ihe rib-like elements 74.

In Figure 3 there is shown a graph of 1he resistive force-elongation curve 720
of s formed polymeric SELF web maswrial along with a curve 710 for  base fiim of
similar composition.  Specifically the samples are polymeric web muerials,
comprised substantially of linear low déusity polyethylene. spproximmely 0.001"
thick designated semple 140} availsble from Clopsy. Cincinnati Ohio. The method
for geserating the resistive force-clongation curves can be found in the Test Methods
section set forth in subsequent portions of the present specification. Referring now
1o the force-clongation cxve 720, there is kn initial substamially linear, lower force
versus elongation stage I designated 720s, a transition z0n¢ desigaated 720b which
indicstes the encounter of the force wiull, =nd = submantislly lincar stage 11
designated 720c which displays substantially higher force versus elongation
behavior.
As seen In Figore 3 the SELF web extibits differen elongation behavior in
the two stages when subjected 10 an spplied elongation in a dircction paralle] to the
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fim axis of the SELF web. The resistive force to the applied elongation is
significantly dilforent between stage I (720u) and mage Il (720c) of cure 720 as
compared 10 curve 710 which does not exhibit this behavior. As seen in Figure 3.
the SELF web exhibits different clongation behavior in the two stages when
subjected so an applied elongmtion in & direction parallc} to the first axis of the SELF
web, The resistive force exerted by the SELF web 1o the appiied clongation is
significantly less in the stage ! region (720) versus the sage 11 region (720c) of
cuarve 720, Furthermore, the resimive force exerted by the SELF web to the applied
elongation as depicted In stage | (7208) of curve 720 is significantly less than the
resistive force exerted by the base web as depicted in curve 710 within the limits of
elangstion of stage I As the SELF web is subjected to further applicd elongation
and enters stage TF (720c) the resistive force exerted by the SELF web increases and
spproaches the resistive force exerted by the base web. The resistive force to the
applied elongation for the sige [ region (720s) of the SELF web Is provided by the
molecular-leve! deformation of the firt reglon of the SELF web and the geometric
deformation of the second region of the SELF web. This is in contrast to the resistive
force to an applied elongmion that is provided by the base web, depicted In curve
710, which results from molecular-level deformation of the entire web. SELF web
materials can be designed to yield virtually sny resistive force in siage 1 which is less
than that of the base web material by adjusting the percentage of the web surfice
which is comprised of the first and sccond regions, respectively. The force-
clongation behavior of sage I can be conwolied by adjusting the width. cross-
sectional aren. and spacing of the first region snd the composition of the bese web,
Referring now to Figures 4A-4C. as SELF web 52 is subjected to an applied
atial elongstion, D, indicated by srrows 30, the firmt region 64 baving the shomer
surface-pathlength, L1, provides mos: of the initisl resistive force, PI. as & result of
malecular-lovel deformation, $o the spplied elongation which corresponds 1o stage 1.
While in stage L the rib-like elenents 74 in the second region 66 are experiencing
L or and offer minimal resistance 1o the applied
clongation. [n the transition 2ome (720b) between stages 1 and II, the rib-like
clements 74 ure becoming aligned with the applied clongation. That is, the second
reglon is exhibiting a chamge from lc defo w0 Jevel
deformation. This is the onset of the force wall. In mage IL 3 seen in Figure 4C.
the dib-like elements 74 in the second region 66 have betome substantially aligned
with the plane of spplied elongation { ie. the second region bes reached its limit of




geometric deformation) and begin to sesist further elongation via molecular-level
deformation. The second region 66 now contributes, as a result of molecular-level
deformation. s second resistive foree, P2, to further spplied clongation. The resistive
farces to elongation depicied In stage II by both the molecular-level deformation of
the first region 64 and the molecula-lavel deformation of the sccond region 66
provide a towal resistive force. PT, which is greater thun Uhe resistive force depicted
in stage 1 which Is provided by the molecutar-level deformation of the first region 64
and the geometric deformation of the second region 66 Accordingly, the slope of
the force-tlongstion curve in stage [l is significantly greater than the slope of the
force-clongstion curve [n siage I

The resistive foree P1 is substantially grescer then the resimive force P when
(L1 +D)islesathan L2. When (L) + D)is less than L2 the S region provides the
initinl resistive force P1, generally sisfying the equation:

Pi=(ALxElxD)
L

When (LI ~ D) is preater than 1.2 the first and second regions provide & combined
toul resistive foree PT to the applied clongation, D. generally saisfving the
equation:

FT=(ALXEID) - (A2xE2alLl=D-L20)
u L2

The raxxizwemn clongation occutring while in stago | s the "available stretch®
of the SELF web. The available stretch cosresponds to the distance over which the

ined by i ion of the foree ion curve 720 as shown in
Fig. 3. The spproximete point &1 which there is an inflection in the transition zone
between sage | and stage Il is the percent elongation point of “svailable stretch™,
The mnge of svailabls stretch can be variad from abous 10% to 100% or more: this
range of elongation is often found w be of interest in disposshle sbsorbem articles.
and can be largely controlled by the extest to which the surface-pathlength L2 in the
second region exceeds the surface-patbiength L1 in the first region and the propertics
(composition) of the base film. The wrm available stretch is nat imended 1o imply 8
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limit 10 the eloogation which the SELF web may be subjected 1o as there are
applications where elongation beyond the available stretch is deximble. Significantly
higher forces are required o achieve percent clongations in the base film equivalem
% those percent elongations in the SELF web, The approximate extens of siege | can
be controtied as desired by adjusting the pathiengths, L1 snd 12, in an umensioned
condition. The force-elongation bebavior of stage ] can be controlled by adjusting
the widhh, thickness, and spacing of first reglon 64 and the propertics of the base
film.

The curves 730 and 735 in Figure § depict the elastic hyseresis behavior
exhibited by the SELF web. The sample is the sme as used to produce the graph in
Figure 3 (Clopay 1401). The sample was examined for elatic hysieresis behwvior st
an elongation of 60%. Curve 730 represents the respionse to an spplied mnd released
elongation during the first cyele and curve 735 represent the response to an spplied
and released elongation during the second cycle. The force relaxation during the
first cyele 731 and the percers set 732 are depicted in Figure S. Note tha sigsificant
resoverable elongation. or useful elasticity, is exhibived at relatively low forces over
multiple cycles. i.c.. this mesns the SELF web cun ensily expand and contract ta 8
considershie degrec. The method for generating the slastic hysteresls behavior exn
be found in the Test Method section set forth in subsequent portion of the present
specificution.

‘When the SELF web is subjected to an epplled elongation, the SELF web
exhiblta an clastic-llke beharvior s it extends in the direction of applied eloagation
and returns 10 its substartinlly untensioned condition oace the applied clougation or
force is removad, unless axtended beyond the poim of yielding. The SELF web (s
sble to nndergo multiple cycles of applied clongation without losing i ability to
subsanglally recover. Accordingly, the SELF wab is sble 10 rewm 1o its

condith the spplied elongation is removed,

‘Whils the SELF web may be easily and reverzibly extended in the direction
of epplied axial elongation, in & direction substant:  « perpendicular to the first axis
76 of the rib-like elements, the SELF web is not  easily extended la s direction
subsantially parallel 1 the firm axis of the rib-like elements. The fonmation of the
tib-like eloments allows the rib-like clements to geometrically deform in a diteetion
substantially perpendicular © the first or major axis of the rib-like elemers. while
requiring  substanti Jar-level © extend in a direction
subswentially parallel to the first axis of the rib-like clements.

-



The amount of epplied force required to extend the SELF web is dependent
upan the composition snd thicknes of the hase material forming the SELF web and
e widih and spacing of the first regions. with narrower =nd more widely spaced
fimt regions requiring lower applied exiensional forces 10 achieve the desired
tlongation for a given composition sad thickness. The first axis 68. (i.c.. the length}
of the undeformed first regions is grester than the second axis 69, (Le.. the
width) with = preferred bength to width ratio of about 5:1 or greater.

The depth and rawnber of rib-tike clements 74 can also be varied to coatrol
the extension force and available stretch of the SELF web. The avallable stretch or
clongation is increased if for & given number of rib-like clevmerss, the beight or
degree of formation impars oa the rib-like clemeras is incrolwed.  Stmilucy. the
available streteh s incrensed if for & given beight or degres of formution. the nuenber
or frequency of the rib-like slemants is increased.

There are several Amctional ies that ean be lled through the
application of the present ipveation. Thete is the resistive force cxerted by the SELF
web against an spplied elongation and the available stretch of the SELF web before
the force wall is encountered. The resistive force that is exerted by the SELF web
ngainst an applied elongation is s fimction of the material (e.g. composition.
molecular structure and oriedtation, etc.) and thickness and the percent of the
projected surface srea of the SELF web that iy occupied by the first region. The
figher the percent area coverage of the SELF web by the first region, the higher the
resistiva force tht the SELF web will exert agaiost an applied eloagation for a given
material composition and thickness. The percent coverage of the SELF web by the
firk region is determined in pat if not wholly by the width of the Syt region and the
spacing between adjacent first regions.

The available streech of the SELF web is determined by the surface-
pathlength of the second region. This is determined at least in part by the rib-fike
clements spacing, rib-like element frequency and depth of formetion of the rib-like
elements as measured perpendiculer 1o the plane of the SELF web. In genenl, the
grester the surface-pathlength of the second region the greater the svailable siretch of
the SELF web.

While an eatire SELF web may inchude a straicable network of first and
second regions, the prwsewt invention may also be practiced by providing only
specific portions of the SELF web with & surainable network comprised of first and
second regions,

The configuration and spacing of the first and second regions may als be
varied to vary the characteristics of the SELF web. For example. the second regions
may comprise curvilisear rib-like slemems. or the first regions and the second
regions may be curvilinear. The SELF web may alao exhibit an elastic-like bebavior
along e plurality of axes by extending the axes in a radial, fan-like array to aliow the
SELF web to exhibit an elastic-like behavior along 2 plurality of axes. For example.
the multiple axes may be positioned st various nagles 10 one another such as 45°. 90°
« 135% etc. In additicn to the various angles of orientation, the regions themselves
oy be straight. curvilinear, or thereof. The surfi in the
second region may also provide n difference in sesplitude of the rib-like elemerus
such that the SELF web will have differcm znnes of availsble stretch. It s also
possible thet the rib-like elements can be varied between adjacent regions 1o provide
different availahle sireches In the adjaces second regions. The widibs of the it
region may also vary across the web with the sarower regions offering a lower
resistive fores 10 an applied elongstion as compared 10 the higher resistive force:
offered by the wider first region.

The SELF web also need not be extensible only in the direction perallel o
the Ixtera] centerline 101 of the diaper 30 as shown in Figure 1. For exzmple, the
first mxis and the second axis of the SELF web esy be disposed st an angle 10 the

i rline snd laseral line of the disper 30. Thus. the
SELF web would sxially elongaie slong a line ot a2 angie 10 the Lateral centerlioe of
the diaper. This sngle is proferably becween sbout 0° and shout 30° for the diapers
of the preyent invention. Further, portions of the SELF web may have differens
angles of exiensibility,

Referring to Figure 2. the exparisive zone 45. and the elastic-like zone 44
meet 1t & common border 120. In the embodiment shown in Fig. 2, the border 120 is
substantially parallel w the axis of expansion and cootraction, mxis 20). The
expunsive zo0e 43 includes a plurality of increwentally stretched reglons 110. The

incrementally stretched reglons 110 are forraed by subjecting the expansive zone 43
o ical ing such a3 an 1] ing system o5 will be
described in gresier detail hereinafter.

The incramentally siretched regions 110 have been stretched, srained. of
elougaed in a irection parallel to the fint wxis 201 of e SELF web 52. The
i ing of regions 110 of expansive zone 45 allow the expamive zooe
10 effectively slongats (yicld) when the clastic-like z0ne 44 i extended. without
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geoeating any excessive tensions) forces. The expansive zone 45 has 3 surface-
grester than the urfs of the fim region 64 of the SELF web
52 of the elastic-lika 20ne 44 aa teasured in & direction paraile] to the firs: axis 201
of the SELF web 52 while both zones are in an untensioned candition. [n sddition,
the ive zune 45 has & surface- different than the surface-pathlength
of the second region 66 of the SELF web 52 of the elastic-like 20ne 44 as measared
in a divection parallel to the first axis 201 of the SELF web 52 while both zones are
in an umensioned condition.
As the exwensible waist fasure 43 is subjected 1o an applied axial elongsion
indicated by mrrows 80, the expansive zone 43 provides & relatively low resissl

force to the applied jon ag the expansive zone 45 undery i
o jon, The i stretched regions 110 initially experience

yeometric deformation or unbending and offer minimal resistance to the spplied
jon. As . inues the incrementally stretehed regions 110 become

substantially aligned with the plaoe of elongstion (the incrementally sweiched
regions 110 have reached their Himit of geometric deformation) and they begin to

resist flrther lon via Jevel defo The zone 45
now contributes & higher resistive force as a result of this molecular-level
deformation, The amount ar exvent of ion that the expansi
zone will undergo before ienci level ion §s L3

Jest 10 some degree upon the mnoum of pre-straining or streeching thai Is imparted
upon the expansive 2o0e.

if the ive z0ma 45 has & surface- gresaer than the surface-

f thy d region 66, Tegion 66 will first begin to contribute

& significant rexistive force bafore the éxpansive zone 45 contributes s significam
resistive force. ifthe ive zone 45 has a surface. lexs

then the surface-pathlength of the second region 66, the expansive zone 43 will be
the first to contribuie a sigalficant resistive force.

Preferably, the expansive zone 45 must be free of restrictions to expansion
for a ceruin distance from the elastic-like zone 44 which distance is indicated us 121
in Fig. 2. to permit the elestic-like zone 44 to clanically expand and contract within
itp designed Jimits Examples of o jon are bonding the expanai
zone 45 10 & non-expanalve member yuch 23 an sbsorbent core. & tape fastening
member, or & topsheet. It shoukd be recognized by those skilled in the art that
dismnce 121 will depend on the desired amount of elastic expansion snd contraction
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in clastie-like zone 44, the surf of expansive zone 45 and the nature of
the potential restriction of movement.

Referring now to Figure 6. there is shown an spperstus genenally indicared as
500 for forming the exicosible back waist feature 43 comprising both the elnstie-like
Zone 44 and the expansive zone 45, where the elagtic-like 20ne 44 comprises a SELF
web and the ive zone ises & ined web ixing i
streched regions. Apparstus SO0 employs opposed presmre applicators having
three-dimengional surfisces which ar least 10 a degree are complimentary 1 one
another. Apparstus 500 comprises & pair of i ing rolls 502 snd 520. Roll
502 includes u phuality of first corrugated or tootbed regions=506. a plurality of
second cormugated of toothed regions 509, and a plurality of grooved regions S12.
Cirooved regions 512 extend in a direction substactially paralic] to & longitudinal axis
running through the center of cylindrical roll 502. In the embodiment shown in
Figure 6. roll 502 includes threc grooved regions 512 However, roll $02 may
include sy number of grooved regions 512. Taothed region S06 which ure locaed
bhetween grooved reglons 512, include a phurality of tecth 507. Toothed regions 509
include a plurality of teeth 510. Roll 520 includes a plurality of teeth 522 which
mesh with teeth 507 and 510 of roll 502.

As 2 web, such a3 2 backshect 33 of disposable dlaper 30, is directed through
p $00 beiween i rolls 502 and 520, the portion of the web
paming betwees wothed regions 509 containing teeth 510, mnd teeth 522 on roll 520
will be incrememmlly sroxched forming incrementally sreiched regions which
cotrespond 16 increraentally stretched regions 110 in the expunsive zone 45. shovn
in Figure 2. The portion of the web passing between grooved regions 512 and teeth
522 oa roll 520 will remain unformed. thus providing unformed regions in the web
which comespond to the first regions 64 of the SELF web 52 shown in Figure 2. The
portions of the web passing butween toothed regions S06 containing seeth 507 and
teeth 522 on roll 520 will be incrementally stretched forming rib-like elements in the
web which correspond to rib-like elements 74 in the second regions 66 of the SELF
web 52 shown in Figure 2.

The exact configaration, spacing and depth of the teeth on the mlls S02 sed
520 may be varied dopending on the smoont of incremental srewching desired. The
degree of averlap of the teeth on rolls 502 and 520 may siso be adjusted. as desired.
o produce more or less incremental sweiching.

While the extensible waist feature comprising the elastic-like zone and the
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uwﬁwmhbmd&ﬂhﬂun-lnuhlwofpﬂynﬁ:mh
puaﬂiwmhnmhprmiudqﬂ\yull\ﬁlhnﬂnn_ilkwﬁlh
laminates of two or more materisls. Exemples of suitable meterials include two-
dimensionl  apertured  films., i expanded.  three-di ianal
sperured formed Alms. wummmmummn
sructures or Iaminazes of polymer fims. and nonwovens. Lamminates of polymer
Fitms and nonmwovens may also comprise sbsorbent or fibrous absorbent meterials.
foams. or other compositions. Examples of such laminates include & nouwoven
Wﬂlnwﬂﬁhmmmmﬂynﬂﬂqﬂ-ﬂc
mmimﬁn&ﬁmmmﬂnhdﬂhm-ﬂm
benefits.
ﬂ:up-‘vemndﬂudnﬁe-llhwwlllohm«luhr
portions of the disper. For cxample. the expansive zone and the clastic-like 2one
‘may be used 10 form the elesicized leg cufts 35, the front waist feature 90. or the esr
flups 92 In addition. the expansive zone and the elastic-like zone may be used 1o
form ot porti the di
The presemt invention is intended 1o produce u funcsionnl equivalemt  a
Mdmm-dﬂmmuﬁwhm
live and exp ios, C diapers are made by bonding m
«elytic mesmber in a tensloned state 1o the topshert and backsheet in the waist area.
After bonding, the tension s relessed causing gathers to form in the waist. By use of
dn:hblihlﬂapﬂlumﬂfﬁminmhﬂlmmhi
sccomplished without the addition of an clestic member.
n&ﬁumnmJuim-ﬂ-mdmumd
2 disper 130 of the present favestion.” Diaper 130 comprises 8 backshest 133
yprish ie back wadst fe: 143 and ible front waist feature
147, & topsheet and w hacksheet, (for slaplificstion the topsheet and backsheet are
ok shown n Fig, 7). Back walst fesaure 143 comprises an elastic-like zone 144 and
2 expansive zone 145. anlwdnh-lﬂmwd—-dub-b'hmlﬁ
and an 200c 145. In this i the axis of elastic contraction snd
Mhhdﬁﬂtmuhﬁmﬁmdmmmamnin
Zoue are parailel to each ather and alw to the trangverse axis 101.
Thwn-nltswllmm-wm.lﬂd‘b‘idm-ﬂ
lengsh of the underlying sbacrbent core of the diaper which ia added in a bt sep ln
the sssembly. The width, length and amount of expanzion of the expansive rone 145
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can be adjusted to provide the desived peoperties. The unexpsaded widh of the
expansion zne 145, (as measured in a dimction parallel o the transverse axis 101).
can be lerger, smaller. or the same as the unexpanded width of the elastic-like zones
144 and 146. However. anly the portion of elastic-like mne which has & coramon
boundary with the expansive 2one will behave contractively in the finished product
to produce & gathered walst femture. The unexpanded width of the expansive zone
145 Is shown in Figure 7 as being equal to the unexpanded width of the elastic-like
zooes 144 and 146 which maximizes the amoum the elastic-like zones contract
velative to the expamive 20ne 145,

The surface-p of the ive zone 145 ines the amoumt of
reistive "contraction” of the elagtic-like zones. For example, if the murfice-
pathlength of the expansive 20ne In 40% longer than the elastic-like zone, the elastic-
like 200e hay the povential to exhibit 40% contracted stretch in the finished product.

In Figure 8 the disper 130 is stresched in the direction ladicased by arows
150 to fully extend the expansive zone 145 and to pur the elastic-like zones 144 and
146 under tension. Similar to distance 121 in Fig. 2. distsnce 151 between lines 152
and 153 of Fig. 8. represents the minimal distances the expansive zone must sxtend
unishibited, e.g.. unbonded o another layer such as an shsorbent core, from the
laatic-like 2ome 1o prduce the slatically expansive and contractive bebmvior. Line
152 represents the common border between the two zoaes. Linc 153 can represent
the vaixt edge of the absorbent core or it can represent the topmost extent of the
bond between the core and the backshest. The distance 151 must be determined 30
that the elastic-like zone can contract without hindrance 10 fts ustrained length when
the iension is removed.

Although Figure 8 indicates & xingle uniform expansive zone having the sume
width as the clasticdike zones, it should be understood that as long s the
requirement for unhindered motion is met between lincs 152 and 153, the remainder
of the expansive zone could have ultiple reglons with difFerent widths and surface-
pahlengths.

Referring now to Fig. 9, there is shown a plan view of mother embodiment
of 8 diaper 160 of the present invention. Disper 160 comprises & backsheet 161
coaywising an extensible back waist festure 162 comprising an elagtic-like ae 164
and an expansive zone 166. The width of the expanaive zone 164, (13 measred ina
direction parallel to the transverse censerling 101), is greater than the width of the
adjacent expansive gone 166, The expansive zmm 166 may exiend 1o the
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longitudinal edge of the diaper.

To maks a diaper of the presen: invention. the backsheet is first provided
with the desirrd mmangement of elastic-Jike and expansive 2ones. The bocksbeet i
then temeved o7 extended to mxpand the expansive zone. An absorbem core i then
bonded to the expansive zone while the expaasive zone is in its expended condition
by any suitshle meaas, for example, thin apinls of glue. A suitable topsheet is then
honded 10 the sbeorbent core and backsheet, The topehect is aized substamtially the
sama as the backsheet, Once the tension is removed. the elastic-lke zones will
coniract canging the elastic-like 2ones to neck down and gazher,

Ahernnively, the dizper may be made by first providing the backsheet with
one or more expansive zones. The expansive zones are then expanded and secured
10 another substrete sich as an absorbert core. A lopsheet is then secured w0 the
backsbeet and sheorbert core. The elastic-like zones are thea formed in both the
tapsheet and the backseheet.

Other suitsble methods may also be used to manufictare the disper of the
presert invention. In addifion, the order of xicps may be also be changed.
Furthermore, some 5ieps may also be combined with other steps.

Refierring agaln 1o Fig. 8. the bonding of the backsheet w the sbsorbent core:
becomes very imporant. The absorhest core may have any Seagth, for cxample, 1he
absorbent core may exiend suhowntially along the catire lengih of the diaper.
However, line 153 in Fig. 8. represents the uppermost limit of bondlog between the
core and the bucksheet. As seen in Fig. 8. Jine 153 Is complesely within expansive
zone 145. If line 153 15 located within the elastic-like zone. it will significamtly
inhibit the ive mnd i of the elastic-like zone. thus
significantly elisminating the benefits of the expansive zooe. i.c., the removal of the
lioe of tension. It should be noted thut a portion of the elestic-like zone may be
bonded to the absorbent coce to keep the absocbent core from fHosting, Preferably.
such bonding will be at or near centerline 100 where the smount of expansion snd

of the ek like zooe ls &t » mini

Ten Methods

Surface-Pathleagth
Puthleagth measaraments of formed material regions are 10 be detsrmined by
sciecting and prepering representative samples of each distinet region acd analyzing
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these mmples by mesus of microscopic imege soalysis methods.

Sampiss are 10 be sclected a0 a3 10 he represemutive of sach region's warface
Revmenry. Gencrally, the tmnsition regions should be avoided since they would
normally contsin fessures of both the fint and sscond regions. The mmple to be
messured is cut and scparated from the region of intarest. The “measured edge” is 10
be cut parallel to a specified axis of clongation. Ussally this axis is parallel w the
formed primary-axis of either the firat region or the second region. An unstrained
sample leagth of one-hulf inch is 10 be "guge rmsked” perpendicular w the
"meamged cdge”: while attached to the web material, aad then acourately cur and
resmoved from the web material

Meswurement samples are then mountad anto the long-edge of & microscopic
Bl shide. The “mesnoed adge” is to extend alightly (spproximesely | un)
outward from the slide edge. A thin layer of presmre-sensitive adhesive is appied to
the glas face-edge W provide a suitable sumple support mesns. For highly formed
sample rogicns it buw been found destrable to gently exond the sample in Ity axial
direction (without Lorposing significam foree) simnltasscus to facilitate contact md
attachegers of the sumple 10 the stide-cdge. Thia allows improved edge identifAcxion

Eages of sach sazpie are 10 be cbained 23 "measured edge™ views aken
with the support slide "cdge on” using suitable microscopic mesmaing meany of
sufficient quality mnd magriSication. Flg. 38 shows » typical view of  portien of the
second regios of a sumple 900 baving a first side adgs 901 and a second sids edge
902 used w dewermine the srtice-pshiength. Data herein presented was obteined
using the following equipmens; Keyence VH-6100 (20x Lens) video mit, with
video-mage prints made with a Sony Vidso prinmser Mavigraph wsit. Video prints
were image-acanned with a Hewlett Packard Scanlet IIP scanaev. Image analysis
was on s Maclutosh IICI compuzer utilizing the softwere NTH MAC Imsge version
148,

Using this equipement, & calfbration imags initially taken of u grid scals leagih
of 500" with 005" {ncremcnt-marks 10 be used for calibration senting of the
computer imege analysis program.  All samples to be measured are then video-
imaged and video-imege printed. Next, all video-prints are image-acammed at 100
dpl (256-level gray scale) ito & suitshle Mac image-flle formet. Fisally, each
image-file (inxhaling calibeation file) is analyzed atilixing Mac Inage 1.45 computer
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prognm.  All samples are messured with frechand line-messurement tool sclected.
Samples are measured on both side-edges xnd the lengths are recorded. Simple film-
ke (thin & constant thickness) sumples require only one side-edge 10 be measured.
Laminste snd thick foam ssmples sre measured on both side-edges. Length
measurement tracings are 1o be made along the fll gange length of & cut sample. In
cuses of highly deformed samples, smltiple (partially overispping) images may be
vequired to cover the entire ct sample. En thess cases, select characteristic festures
common 10 both overispping-images and wtilizs as "markers® 10 permit image length
readings lo adjoln but not overiap.

The final determination of murface-pathlength for aach region is obtained by
averaging the lengths of five () seperate 172" gauge-samples of each region. Each
gauge-sample “surface-pathlength is to be the average of both side-edge surfice-
pathleagths.

While the test method described sbove is wseful for many of the web
materials of the present invention it is recognized that the test method may bave
be modified o accommaodate some of the more complex web materials within the
scope of the presont invention.

Poisson’s Lateral Contraction Effect
The Poisson's lsters] costraction sffect ls messured on an tnstron Model
1122, as availshlo from Instron C: of Cantoa, which is

interfaced to a Gateway 2000 486/33Hz computer availsble from Gatewsy 2000 of
N. Sioux City, South Dukota, using Test Works™ software which is availsble from
Simech, Inc. of Research Triangle Park, North Carolica. ATl cssential parameters
needad for testing aro inpot in the TentWorks™ software for each text. Dsta
ion |s i teovgh 2 of mauel sample width

and within TestWarks™.

The samples used for this test are 1" wide x 4° long with the long axis of the
sample cut paraliel 10 the direction of the first region of the sumple. The sample
should be cut with & sharp knifa or suitsbly sharp cuting dovise designed to cut &
procise 1 wide sumple. It is impostant that s “represemtative sumple™ should be cut
30 that am ares represcutative of the symmetry of the overall pattarn of the deformed
rogion is represemsed. There will be cases (due 1o variations in either the size of the
deformad portion or the relative geometries of regions 1 and 2) In which it will be
necessary to cut elther larger or smaller samples than is suggested herein. In this
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Case. it is very important to note (along with any data reported) the size of the
sample, which ares of the deformed region it was taken from and preferably inclode
& schematic of the representative ares vsed for the sample, In general, an "sspect
ratio® of (2:1) for the achml extended tenslle portion (11:w1) i to be mainsined if
possible. Five sumples are tesied.

‘The grips of the Instron consist of air actusted grips designed to conceatraze
the eatire gripping force along a single line perpendiculsr to the direction of testing
elongation having une fiat surface and an opposing face from which protmdes a half
rood. No slippege sbould be pormisied between the sxmple and the grips. The
distance between the Lines of gripping force should be 2* as messured by a steel rle
held beside the grips. This distance will be referred to from here on as the "gauge
length®,
The samplo is mounted in the grips with its long axis perpendiculer to the
direction of applied clongation. Aa mrea reprasentative of the overall patwm
peometry should be symmetrically centered between the grips. The crosshead speed
I3 52 10 10 inmin. The crosshead moves 1o the specified strain (messrements
made at both 20 aad 60% ion). The width of the smple at i point
(w2) is meamured to the nearest 0.02" using a seel rule. The elongation in the
direction of applied extosion is recorded to the nearest 0.02" on the TestWorks
software. The Poisson's Laseral Contraction Effect (PLCE) is calculsted using the
following formmla:

FLCE= M-wl]
—l
Bl
n
where w2 = The width of the sample mader 2= spplied loagitudinel

clongation;

wl = The original width of the saenple;

12 = The length of the sampie under xn applicd longitudinal
elongatlon; end

11 =The original length of the sample (gauge length):

Messuremenes are made a2 both 20 and 60% eloogation ming five different
samples for esch given clongation. The PLCE at a given percent elongation is the
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sverags of five messurements.

While the test method dexcribed above is useful for many of the web
materialy of the present invention it is recognized that the test method may bave o
be modified to accommodate soma of the more complex web materials within the
scope of the prosent Invention.

Hystereals Test

The hysteresis tes iz used for meesring the percent set and percem force
relaxation of a materisl. The tests are performed on an Instron Model 1122,
available from Instron Corporstion of Canton, Mass. which is imerfaced 10 2
QGatewny 2000 486/33Hz computer svailable from Gatewsy 2000 of N. Sioux Clry,
South Dekota 57049, using TestWorks™ saftware which is svailable from Sintech,
Inc. of Research Trisngle Park, North Caroline 27709. All esential parsmetsrs
needed for testing are Input in the TesWorks™ software for each test (1.0 Crosshead
Speed, Maximum percent elongation Polnt snd Hold Times). Also, ol data

lon, data analysh are done using the software.

The szmples used for this test tre 1" wide x 4° long with the long mxis of
sample cut parallel to the direction of maximum exiensibility of the ssmple. The
sample should be cut with a sharp exacto keife or some suitably sherp cutting device
design to cut & precisa 1* wide sawple. (If there is more than one direction of
clongation of the mmerial, samples should be tken parsilel o repressntative
directions of clongation). The sampie shouid b cut 80 thet an area represenmtive of
the symmesry of the overall patter of the deformed region is represented. There
will be cases (dus to variztions in either the size of the deformed portion or the
rulative geometries of the firt and secofd regions) In which it will be necessary to
cut either lerger or smaller sples hen Is suggestad hevein. In this cese, &t is vary
important to note (along with any data reported) the size of the sample, which ares of
the deformed region it was taken from and prefarably inchade a schematic of the
reprascuiative ares uged for the sumple. Three separase tests at 20, 60 and 100%
xirain are typically messured for each material. Three samples of a given maserial
are tested at esch percent clongation.

The grips of the Instron consist of air actusted grips desigood 10 concentrate
the entirs gripping force along a singie line perpendicular w0 the direction of westing
stress having one flat surface and mn opposing face from which protrudes a balf
round to minimize alippags of the smple. The distance between the lines of

gripping force should be 2* as measured by u stee] rule held beside the grips. This
distance will be referred 4o from bereon es the “gange length”. The sample is
mountad ln the grips with its long axis perpendicular to the direction of applicd
percent elongation. The crosshesd speed is set 1 10 iomin. The crosshesd moves
to the specificd maximum percsnt elongation and holds the sampls at this percent
clongation for 30 seconds. Afier the thinty seconds the crosshead retumns to its
original pasition (0% elongstion) and remalns in this position for 60 seconds. The
crosshead then returns to the same maximum percent clongation as was nsed s the
fiest cycls, holds for thirty seconds snd then agein retums 10 2ev0.

A graph of two cyeles Is generated. A representative graph is shown in Fig.
7. The parcent force is ined by the following cak of the

ion - = % Force Relaxation
Foreo at Maximum % elongation (cycle 1)

The percent set is the parcent elongation of the sample of the second cycle whers the
sample starts to resin the elongation. Thbe percent sct and the percemt force
relmxation are shown graphically also in Figs. 7, 9, 11, 13 and 15, The average
percent force relmxation and percent set for three semples is reported for each

While the test mathod describad above is wseful for mmny of the web
materials of the prosont iavestion it is recognized that the test method may have to
be mnodifted to accommodete some of the more complex web materialy within the
scope of the present inveation. -

Tenslle Test

The tensile text is used for measuring forcs versm percent elongation
propertics and percont avallable streach of u matarial. The tests are performed on sn
Instron Model 1122, avsilsble fiom Instron Corporation of Canton, Mass. which Is
Inserfaced to & Guiewny 2000 486/33Hz computer available from Gatewsy 2000 of
N. Sioux City, South Dakota . using TestWorks™ software which is avallable from
Simech, Inc. of Rescarch Tringle Park, North Caroline. All essential parsmeters
needed for input in the software for each sest. Also, all data
collectinn, data analysis and graphing are dooe using the TestWorks™ software,




The sanples used for this test are 1° wide x 4" long with the long axis of te
sumple cut paralled 1o the direction of meximum extensibility of the sumple. The
sample should be can with & sherp exacto kmife or some suitably sharp cutting device
design to cut & precise 1" wide sample. (If theve is more than one direction of
extensibility of the meerial, samples should be taken perallel 1o represencmtive
direction of elongation). The sample should be cut 50 that an area representutive of
the symmetry of the overall patiem of the deformed region i represented. There
will be cases (doe to varistions in cither the size of the deformed postion or the
relative geometries of reglons 1 and 2) in which it will be necessary to cut either
largor or smaller semples then is suggested herein. In this case, it is very importamt
10 note (slong with any data reported) the size of the sample, which ares of te
deformed region it was tken from and preferably include a schematic of the
reprapectacive area used for the sammple. Three semples of & given material are
tontad.

The grips of the Instron consist of sir achted grips designad t coocentrate
the extire gripping force along & single line perpendicular to the direction of testing
strew baving one flat sxface and  an opposing face from which procrudes 3 balf
round o minimize slippge of the sample. The distancs between the lines of
pipping forcs should be 2° as measured by & stocl rule held beside the wips. This
distancs will be referred 1o from hereon as the "gauge length®, The wemple is
moutzd in the grips with its long axis perpendiculer 1o the direction of wpplied
peoent elongstion. The crosshesd speed is set to 10 in/min. The cromhesd
cloagates the mmple uati) the szmple breaks st which point the crosshesd stops mod
returns to Its original position (0 % elcagation).

Graphs of the tensilo deta xre shown in Figs. 6, 8, 10, 12 and 14. The percest
available stratch i the polnt at which thero is an inflection in the force - elongation
curve, beyond which point there is & rapid increase in the amount of foree required 1o
elongate the sample further. This point is shown graphically in Figs. 6.8, 10, [2and
14. The average of the percent available stretch for throe samples is recorded.

While the eex method described sbove is vseful for meny of the web
materials of the present invention it is recogmized that the test method may have ®
‘be modified to aceommadate some of the more complex web materials witkin the
wcope of the presest invention.

'While particuler ambodiments of the present invention have been illustrated
= described, it would be obvious to those skilled In the art thes verlous other

changes and modifications can be mede without departing from the spirit and scope
of the invention. It is thersfore intended to cover in the appended clzims all sach
changes end modifications that are within the scope of this invention,
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WHAT IS CLAIMED:

A web materia) exhiblting both an clsstic-like and an expansive behavior in
response 10 an applied elongation along at least one axis thereof, sid web
material charscierized by:

an elastic-like zone and d d adj o sald elastl
like zone, snid elastic-like zone and mid expansive zone being formed of
subsantially the same material composition, sald elastic-lke zons

& strainable network isi lhlﬂﬂhﬂl‘lm
pathlength and a second region having a surfsce-pathlength, the surface-
pathlength of said sscond region being grester than the surfice pathlength
of said first region as messured paraliol] to said axis while said web ia in aa
umensioned condition, seid expaasive zooe having & surface-pathlength
grester than the surface-puthlength of said first region and s surface-
pathlength different than the surface-pathlength of sid second region &
mossred parallel to said axis while sid web 5 in = umtensioned
condition.

The web material of Claim 1, wherein said fit region undergoes a

dovel deformation snd seid second region inktially

a in response to the appliod
clongation.

The web matexial of Claim 2, wherein ssid expansive zone initially
i - ion in response to the applied

elongation.

The wob material of amy ooe of the preceding clsims, wherein said fint
region and sxid second region are visally distinct from one snother.

The web maserial of anty one of the preceding claims, wherein ssid second

reslon hurality of 1k
region Al

The web maerial of any ooe of the preceding claims, wherein szid expansive

The web materlsl of any one of the preceding cinioms, wherein said expaasive
zome iy contigaous with said elastic-like zone,

The web material of any onc of the pweceding clims, wherein ssid web

material sartion of
anicle.

The web material of any one of the preceding claims, whereln said web
= 1om of & back 2 discosshle mhanch .

The web maerlal of any oae of the preceding claizms, wherein mid web

material ion of & fopsheat di artlcle.

The web material of aay cos of the preceding clsima, whorein sid web
material forms a wait feanure, an elasticized leg cuff. or an car flap on 2
dispossble diaper.
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United States Patent g 1) Patent Number: 5,683,374
Yamamoto et al. 4s] Date of Patent: Nov. 4, 1997
[54] ABSORBENT PADDING FOR 4291258  1/1990 FEAEDKTOR oot oo 428/138
UNDERGARMENTS 3451219 91995 Surnkl et al. s 604/385.2
5521300 6/1996 Smer 604/385.1
[75] Inventors: Massmitsu Yamamoto, Ehime-ken; Primary Examiner—John G. Woiss
m-mwl'l'ﬂ: Assiztant Examiner—Xi Yong O
Yoshio One, Ehime-ken, all of Japan Aftorney, Agent, or Firm—Morxison Law Fiem
[73] Assignee: Unl-Charm Corporstion, Kawanoe, 571 ABSTRACT
Japan A liquid sbscrbent pad incindes an elastically streschable
basic sheet npon which an absarbent core is periodically
f21] Appl No.: 636,346 bonded. The absarbent core is bondad while the basic sheet
Filed: is stretched. The absorbent core inclades a structore which
2] Apr B, 19%6 encourages the formation of corrugations therein when the
Related AppBcation basic sheet is released. The corrugations ensble the flow of
. US. Data material in the trooghs of the comrugations, and thereby
[62] Division of Ser. No. 488,303, Jun. 8, 1995, reduce soilage of the upper surface of the absarbent core by
p fetal matter. The liquid absorbent pad is suitable for under-
1] Int Q% meou. ASIF LVIS; AGIF 13/20 ot use in which the basic sheet includes & waist
2] Us.Q. 604/3852; 604378  opening and a pair of log opeaings. In one embodiment, the
[58] Nicld of Search —.....— . 604/378,385.1, structure which encoursges the formation of
604/379, 380, 382, 383, 3852,358  inciudes gaps between adjacent strips of absorbent material.
In another embodimant, the structure is periodic regions of
[s6] References Cited reduced density or rigidity. In a forther embodiment, the
structore inciudes indentutions alter-
US. PATENT DOCUMENTS o ooponte s o the beabest pad
3431337 121969 Ruffo 1287284
4,655,760 4/1987 Morman et ol e SOA/385.1 8 Claims, 4 Drawing Sheets
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ABSORBENT PADDING FOR
UNDERGARMENTS

‘This iz a divisional of co-pemding applicstion Ser. No.
08/488,203 filed on Jun. 8, 1995, pending.

BACKGROUND OF THE INVENTION

The preseat invention relates to an absorbent padding and,
mare particularly, to an sbsarbent padding suitshle foruse as

puip disposod between a top sheet and a back sheet. Onc
version of conventional absarbent undergsrments incindes a
liquid-absorbent core having transversely aitermating
troughs and crosts, each extending longitndinally sloag the
Hquid-absosbent core. Such troughs and crests assure that
Hauid excretions fiow diffusibly loagitadinally along the
core and thershy avoid sidewnys leakage of Haoid excretion
that might occur if liquid excretion diffusibly Slows trans-
versely along the oore.

Prior art troughs and crests are formed by emthossing the
Houid-sheorbent core, which, in turn, canses the garment to
become more rigid and lose desirable plishility. The rigidity
cansed by the embossing treatment leads to discomfort of
the weares,

In addition, the top sheet (the jnner sheet closest to the
wearer's body) coveriag a top surface of the Hquid absorbent
coro remains substantially flat despite the cormgation of the
Equid-sbaorbent core. As a resalt of the top sheet of the core
amscmbly Iacking the desirable corupated confignration,
Bouid fecal material not passing through the top sheet can
diffusibly flow sideways and cause undesicable leakage.

1 is also well known to wrinkle or crease the top sheet of
conventional sbeorbent undergarments 5o that the top sheet
ltzelf may be cofrugated aad to cover the Hquid-absochent
core with this corrugated top sheet. While this known
techuique has been found to be effective to soms degree in
preventing lHquid fecal materjal from diffusihly flowing
sideways, the configorstion formed by this technique has
other dsadvaninges.

Chief among them is that the winkied or creased top
sheet floxts at ita respective crests away from the top suface
of the liquid-absorbent core. , the absorptive
power for lgquid excretion is deteriorated
bocause the top sheet is oat of contact with the lquid-
sheorbent care.

OBJIECTS AND SUMMARY OF THE
INVENTION

R is an object of the present invention to provide a
disposable absorbeat padding material which overcomes the
deawbacks of the prior st

E is a principal object of the invention o solve the
problems, as menticned above, by configuring an absachent
pad sepatstely of a basic sheet and bonding this sbsorbent
pad to the Inner surface of the basic sheet 40 obtain the
desired corrugated configuration.

R is an objoct of this invextion to provide a disposable
absorbent pad formed with a plurality of transversely alser-
aate tronghs and crests extending loagitadinaily.

Briefly stated, the presemt investion provides a liquid

0
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In ancther embodimeat, the strucusre is perdodic regions of
reduced density or rigidity. In a forther embodiment, the
structure paiodic longitudinal indontations alter.

includes
nating on opposiie sides

bonded to the inner surface scross the fromt
and the rear hodies, and the abscebent pad incinding a

The sbove, and other objects, featurey and advantages of
fhe present invention wiil becoms apparent from the fal-
lowing description resd in conjunction with the accomps-
nying drawings, in which like reference numersls designate
the same clemeats,

BRIEF DESCRIFTION OF THE DRAWINGS

FIG. 1 is a front view of an undexgarment acoonding o an
embodiment of the invention.

FXG. 2 is s plan viow showing an intide of the underger-
ment of FIG. 1 as developed.

FIQ. 3 is a sectional view showing an absorbent pad as
taken along a line X—X in FIG. 2.

FIG. 4 is a sectional view showing the sbsorbent pad of
FIG. 2 that incindes s cortigated: confignration.

FIG. § is a sectional view showing another embodiment

absorbent pad which incindes an clastically stretchable basic  of an absorbent pad as taken along a line X--X in FEG. 2.
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FIG. 6 is a scctional view showing further ancther
embodiment of aa sbsorbent pad as taken along a line X—X
in FIK3. 2.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

The object of the present inveation is achieved, by an
absocbent pad which is bonded intermittently to an inner
surfaco of an exterior basic sheet. The basic sheet, in tumn, is
made of a fibrous nonwoven fabwic which is clastically
stretchable at least in length and width.

When configured as am undergarmeat sach as an
underpants, the basic sheet is formed with 2 waist opening
and 2 pair of leg openings. The absarbent pad is intermit-
tontly bounded to the inner surface of the basic sheet, across
the front and rear with the absorbent pad having a plurality
of ttansversely alternate troughs and crests cach extending
longlmdlnﬂyabngthcablubutpld.

Liquid excretion di fiows longitndinally along the
troughs of the shsorbent pad and is sbsorbed. Liquid fetal
matexial also flows along the troughs but the invention keeps
most of the fecal material away from the tops of the
respective cresis. Hence, the present invention substantially
avoids the smearing of liquid fetal matter on top surface of
the absorbent “pad.

Referxing to FIGS. 1 through 3, an nnderganment accord-
ing to an embodiment of the invention, shown gemerally at
20. includes a basic sheet 1. Basic sheet 1 is made up of &
front 2 bonded to a year body 3 along thelr transversely
appotite side cdges 4 and S to form a waist opeaing 6 and
a pair of leg opexings 7. Basic sheot 1 is cut from a fibrous
monwoven fahxic which is elastically stretchable in length
and width. It is preferable that the fabric be more clastically
stretchable in width thas in length.

Basic sheet 1 defining the front and rear bodies 2 and 3
may be cot from a web incinding thermo-crimpable syn-
thetic fibers spbjected 40 2 Imown interiwining trestment
under water jets. Alternatively, the web tuy have fibers
dot-bonded together by heating under high pressure,

A circumferentially stretchable tzpe-like elastic member §
Is attached to an inner peripheral surface of waist opening 6.
For an aesthetic cifect, tho clastic member 8 may have a
color that 15 diffcrent from that of the basic sheet 1
the front and rear bodies 2 and 3, since the caolor of the alastic
meamber 8 iy visiblio through basic sheet 1.

Commonly keown synthetic hot melt resings having
rubber-like elasticity in their cured state can be continnously
applied to the inner peripheral surface of each leg opening
7 without leaving a targin around the outer edge. This aids
in the formation of a tape-like clastic zone 9 having a stretch
stross of from about 50 to about 130 grams

In this manacr, the tape-like elastic zone 9 around the log
opcaings 7 has a stretch stress higher than in the elastic-
member-free portion of the basic sheet 1. Values of stretch
stress are measured by cutting off a strip of the same size a5
tape-lilke clastic zone 9 from the partion of the basic sheet 1
having no hot malt type synthetic resin applied thereto and
performing compacative measurcments.

An aternative to using the above noted resins, a rubber or
an elastomeric compound, preferably in a liquid- or gel-state
can be used. A rubber or elastomeric compound that exhibits
an clasticity in its cured state can also be used. K such rabber

10

or elastomeric compound requires heat trestment for its &3

generation or application, it ymist retain elasticity upon
cooling.

4

To apply liguid-state elastic material to the inner pexiph-
cral suface of cach leg opening 7 without leaving any

margin around the outer edge thereof, the basic sheet 1 one
of the above resins is applied to define a large
tape-like elastic zone 9 before basic sheet 1is cut to form leg
openings 7. The cut to form leg openings 7 is made along a
catting line lying within the applicd zone. Thus. any excess
resin is removed with the material of basic sheet 1 being
removed to form leg oponings 7.

Tape-like elastic zone 9 on the inner peripheral surface of
leg openings 7 mxy be coated with a nonwoven fabric of
stretchable fibers to add comfost to the wearer, particularly
if the feel of elastic zone 9 against the wearer might be
uncomfortable. Aliemnatively, elastic zone 9 can be formed
on the outer peripheral surfaces of leg openings 7.

The clastic material of the above noted resing
should be of a color different from that of the
basic sheet 1 which defines front and rear bodies 2 and 3.
The elastic material may be used to form tape-like clastic
zone 9 and thereby to rim leg openings 7 for an aesthetic
effect as in the case of waist opeaing 6.

to FEG. 3, a cross section, generally identified
by 16, shows absorbent pad 19 disposed on an inner suface
of basic sheet 1. Absorbent pad 10 is affixed by intermitizat
bonding (preferably dot-bonding) by adhesive or welding.
Abscebent pad 19 inciudes a plurality of transversely alter-
nate troughs 10a and crests 105, each extending longitadi-
nally along absorbent pad 19. To svoid smearing the wearars
with lquid fecal material clinging to the srface of absor-
bent pad 18, top surface 18¢ of cach crest 108 has
a width W1 asmmower than a width W2 of troagh 18a defined
between cach pair of adjacent top surfaces 18¢. The tota]
area of top surfaces 10c is preferably less than one-third of
a total swrface arca of absorbent pad 10. Troughs 10z and
crests 105 are formed by contraction of basic sheet 1 after
absorhent pad 10 is bonded to basic sheet 1. In this process,
basic sheet 1 is transvensely tensioned.

Troughs 18a and crests 165 are formed over a liguid-
absotbent core 13. Liquid-absorbent core 13 is made up of
a plurality of sarvow liquid-absorbent care strips 13a trans-
versely spaced from oue another. A liquid permeshie top
shect 11 is disposed over core strips 13a. A liquid permeable
back sheet 12 is disposed below core strips 13a. Top sheet
1 and back sheet 12 are made of a flbrous noawoven fabric,
In effect, the gaps between adjacent core strips 132 forms
reglons of low srdgidity which encourages peaks and valleys
of the cormugations of FIG. 3 to form in these locations when
basic sheet 1 contracts during fabrication.

Referring now to FKJ. 4, pelor to belng affixed to basic
sheet, and shrunk into the comugations shown in FIG. 3,
absorbent pad 10, shown in cross section generally at 17, is
a fiat sheet. Core strips 13a are fixed in place between top
sheet 11 and back sheet 12 using adhesive or welding. Top
sheet 11 and back sheet 12 sre bonded together ahout thejr
outer pexrimeters to confine liquid-absarbent core 13 between
them,

Referring now to FIG. S, genemally at 18, a further
embodiment of the invention incindes a one-plece liquid-
abscsbent core 13. One-plece core 13 is made up of a
plurality of sections 142 having a high density or a high
digidity. alternating with a plurslity of sections 145 having a
low density or a low rigidity. Sections 142 and 140 extend
longitadinally of the core 13.

In » manner similar fo the prior embodiment, low density
sections 14b provide locations for the formation of
troughs 10c and cresis 10, so that the final form of the
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embodiment of FIG. S is the same as the embodiment of
FIOS. 3 and 4, with tronghs and cxrests in low deasity or low

Mlhhddmmblmﬂulkhdd

wdinally along core I3. Comgpressed grooves
mﬂmsdlowuﬂgldltyotinmwdllmdﬁmy
mmm&mmmwub,
comtraction of the basic sheet 1. Similar to the lbuw

Cores 13 of FIGS. S and 6 are deformed into a conugated
configuration by being bent along the low density or low
rigidity sections 14b, in the case of FEG. 5, or by being bent
along grooves 15, in the case of FIG. 6. Though not shown,
cares 13 shown in FIGS. § and 6 arc also integrally disposcd
between top sheet 11 and back sheet 12, and grooves 15 arc
fmdmgeﬂmwlﬂlﬂmeshmu,n

Liquid-absorbent core 13 is made of one of, or a2 mixizre
of, mumo-dnpblelymhdcnbm finffy pulp and high
sbsorption polymer powders. & is prefersbie that the fibers
of core 13 are partially fused together to provide & netifke
structure. Although back sheet IZIldeu:!bedu being

liquid permeable, a liguid-impermesble sheet such as a

water repellent fibrous nonwoven fabric or a plastic film

may bo also used.

With tho ondergarment of the invention constrcted as
described hereinabove, body exndates flow diffasibly lon-
gitudinally slong the tronghs of the absorbent pad to be
absorbed thereby. Liquid fecal materiat also flows along the
tronghs below the top muface of the absorbent pad, ic.,
away firam the top surfaces of the arests 18b. Thus, smesring
of the liquid fecal matier on the top surface of the absorbent
pad is minimized This inveation not only avolds sidewsys
leakage of material, but also allows clesrance of trouble-
some accumulstions by flow aloag troughs 16a. Further,
possibic outbreaks of skin disemsts such as eraptions or
sores due to liquid fecal material clinging to the weares"s
skin are al minimized,

Having described preferred embodiments of the invention
with reference to the drawings, it is to be
inderstood that the inveation is not Emited to those precise
embodiments, and that varions changes and modifications
may bo cffected therein by one akilled in the at without
mﬁmhmumidtdhhvuﬁmum
in the

Whntilcllimadil

L A lquid absarbest undergarment comprising:

* a basic sheet made from an elastically stretchable
material, said basic sheet having an Ianer surface, a
frount body and a rear body;

said basic sheet includiag a walst opening and s pair of leg

opeaings;

6

an absorbent pad intermittenily bonded to said nner
surface across sald froat and said rear bodles;

said abscwbent pad including a Lquid sbsarbont core
between a top sheet and a back sheet;

said Liqmid absorbent core including a plurality of sub-
stantially perallel portions;

a first set of said plurality of substantially parallel portions

transverscly spaced from one another thereby forming
gaps between cach adjacent pair of said first set of said

partions
sald first sct of said plurality of said lllbnlllhlly
parallel portions;

said second sct of said plorality of substantially paraliel
partions being lower in rigidity than said first set of said
plurality of substantially paraliel portions; and

said sbaorbent pad including a plonlity of transversely
alternate troughs and crests cach exteading along said
regions of low rigidity between cach adjacent pairs of
sald first set of said plurality of substantially parallel

portions.

2. The undergarment according to claim 1, wherein axid
troughs and crests are formed upon the coatraction of said
basic shect after sald sbscoxbent pad has been boaded to said
basic sheet while ssid basic sheet is teasioned transversely
to said pincality of subsiantially parallel portions.

3. The undergarment sccording to claim 1, wherein:

sald second sct of said plunlity of pamlld partions

includes a first plurality of substantially parallel -

grooves on a fivst surface of said liguid absorbent core;
said second set of said plurality of parallcl portions further
includes a second plorality of substantially pamailel
grooves disposad on an opposite second surface of sald
liquid absorbent core; and
said second pluratity of grooves sre disposed substantially
parallel to and alternating with sald first plurality of

Brooves.

4. The undergarment according to claim 3, whexein said
substantially parallel grooves arc compeessed info said Hg-
uid shsorbent core.

5. A Hquid absorbent andergarment, comprising:

a first clement;

said first element being an absorbent pad;

said sheocbent pad imcluding & liquid absorbent core

between & top sheet and & back sheet;

mald liguid sbeorbent-core including a plurality of sub-

stantially paralle] partions;

a first set of said plurality of substantially parallel portions

transversely spaced from one another thereby

uﬂmﬂﬂdnﬁpﬁmﬂvd’mm

uﬂﬂmdmbdufmmﬁdmdmn
a plurality of places while said sccond clement is
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stretched, wherein said first element is inclined to form said second set of said plorality of substantially paraliel
peaks and troughs along said regions of low rigidity portions further inciudes a sccond plurality of substan-
between each adjacent pair of said first set of sadd tially paraliel grooves disposed on an opposite second

plurality of substantially parallel portions.
6. The undergarmeat according to claim §, whercin said s oo O Mid Hauld sbeorbeat core; and
first set of said plurality of substantially parallel portions uldmdﬂwﬂﬂvofmfndimmumﬂmy
farther include a plurality of Hquid-sbsorbent core strips paraliel to and alternating with said first plurality of
transversely spaced substantially paraliel to cach other. Frooves.
T.Theu;dmmtmudingbddms.whuain: 8. The umndergarment according to claim 7, wherein said
sald sccond set of said plurality of substantially parallel 10 snbstantiaily parallel grooves are compressed into said lig-
portions includes s first plueality of substantially par-  uid absorbent core.
allel grooves on a first surface of said liquid absorbent
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wnd Unareby tha first shast uterisl, &t moved (Lo, fir 2 given rute of astpix fan
e cutruader, incrensing the speed the first sheee smecrial Ia moved will desresss the
dizmeter of the strands, whereas decronaing the spesd at which the firet sheet
watarial is moved Wil inoretse the diameter of the strands). Alas, the e tirough
which the extmder eximdes th slastic tharmoplsstio matorisl can heve sn wmlly
changeshie dis plate in which are formed 2 row of spaced oponings through which

" e strands of molien thermoplestio meterial ere axtruded, Buch dis phesst witk

ﬁ-ﬂ&-—ldeﬂ-mm-ﬂh
formed by ical & hining to afford differens spaokn; d &

for the strands, Varied spacing sad/or dismeters fir the opsnings along the length
of the row of opecings in cae dle plxte cxx ba used, for exsmple, to prodace i
sinario sheot-fke crmposts which, when sivetched longlnudioally of s sracds, will
v unfer grester tension sdiacent Rts adges parslial to the atrunds then 5t ity mid
partion batvreen those adges b T of Joscly i sty
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aiecen irs odges. Shuller affects can be achisved by shaging and or modifying the
dia 10 frm hollow mrands, strands with shapes other then round (.5, squars o +
shaped) or by-compomemt strands,

Indicated shove, the elesic shoot-Rke compasite sccording to the rasest
fxvention cen fither inclods & seoond sheet of fiexible muterial having snchor
portions tharmally bonded et second sheat bonding loestions. to longledinally
speced pucty of tha elmstic strends slong comesponding second slongete sucfios
portions thareof, and! having porth jecting from th d slongat
sarfhce portions of the siastic srands betwee the second theet bonding ioostions.

Using the metiod described sbove, such & second ehest of flexibie matecial
«can be provided in the clastic shest-fike compoale tn 22 least two diffrent ways,
Oan way Is 10 form the weoond shwt of flexible materisl to have eroiste postions
jocting in the diroction from spaced snchor portioas of the second shest of
flexible material; and positioning the spacad anchor partions of the scooad sheet of
Bexible material In closely spaced opposition o the spaced xnchar portions of the
irsz shant of flexdbi il with the postions of the fir and second
sheets of flexible material projecting tn opposite dicections wo thes the spaced
jponerally paraliel sloagate strands of molten thermoplastic matecisl are sxtroded
between and oo the machor portions of both the first and ssoond shests of fioxible
material 1o form resEiently elastic strands bondad to and extending betwesn the
snchor portions of both the first aod sscand shasts of fleatble material, Another
'wy is to provide & secoad shest S thet, when
wtretchad, will retain most off the shaps to which it I stretched; sud to position oos

" muface of tho second shest of flonliie matrial In clossly speced opposition 1o th

spaced anchor portk f the first shest matecil on the sida of iis spaced
anchor portinas opposite its srcess portions s thet the spaced geerslly pareliel
slougate strande of mokes tharmeplastic materisl s axtrded betwasn wnd onte
both the snchor portoas of the first sheet of flexible materiel snd the adjacent
surfaca of the secood shest of fiexible matecisl 1o form resiljently dlasile strands
boaded to gad sxtasding betwene the snchor portions of the first sheet of Becbia
material and extending slong end boaded st spuced locations comresponding to
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thosy machor partions slong the surfeos of the second shest of flexthly pmteriel; sod
then to stretch the elastic shoet-fice compouke longitudinelly of the stramds sfter
they xre cooled sud solldifiad to permenantly stretch the second shing of flexible
material 20 that upou eisstic recovery of fhe ehestic strizsls, the secoud stwet of
fadbie metorial will have rcuats poctions projecting from cormepouding slde
murfioe portions of the stranda.

Elther or both of the first and sected shests of Sendble materisd in the slastic
shest-Hks composlte can be (1) of polymeric fhn (a5, polypropyles, polysthylens
or polysster), (2) of conventiouity woven fisxihic fibers or material, (3) of uos-

Sxible fbars or il (4) of mult] lay als, (5) of
nonwoven fbers that aro bonded internally of the shost (e.g., incloding flbers that
‘are ngmils punched, kydro antungled, spun bonded, theraally bonded, bonded by
various types of chemical bondiog such as laytex bonding, powder bonding, she)
such sz fibers of polypropylens, polyethyicae, pol nylon, collidoss, mpor
sbecabarz fibars, or polyarside, or combl of ixh materisls mech of
polyester and & sheath of polypropylens which provides relatively bigh strangth dos
0 Its core material acd is ewslly bonded duy to s sheath materisl, Shers of oo
metayial or Sbers of difforant restwrinis or mytwial combipstions xxy be used in the
sema sheat of maswlal, or (6) fibers o matecials of the types descxibed shove thel
bave bee preparad by the "Microcreping Proooss for Tuxtiles" nsing the-
“Mlorac/Microereper” egu fishla from Micret o, Walpole,
MA, thut bears the U.S, Putert Nos. 4,894,189; 5,060,348; and 4,090,383, which
fibors ar mxterisly are crinkied snd corzpressed within the sheet 5o thet the shest is
compacsed in a fing direction along s swrfaces and can be smlly sxpanded in thet
first ion by partis] mraightening of'the fibers in the shest. Such shoets of
arinkled end d fibers can both provide loops & k xad locp
and ean allow the slastic shest-Eis composlts to be sxpandad past the condition
whire the major surfsoes of the sheets of erinkied and compressed fbers are
mrigbtenad, whick can be an adventage fr some uses of the elzstic sheet-fke
composits. Sach firss and sacond sheste shonld be of polymeric materinls that
tharmmlly bond with the resilisaly slestic thermoplastic wzeriel from which the
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strands are sxtrocied &t the temperature of the extradate, and i sich first and
socond sheets and the resiliently elastie thermoplastic mateyial flom which the

scrands are extmded comprise < erlal, the
fate can b fhaed 1o the sachor portions of the sh ¢ polymark
S5  matestal
‘The elestic shest-Tke composiso can b oty Incihxtad in & dizpousb
garment (a3, & dspossble disper or tralning partts or adult incontinence brisf) of
1he type inchuing an outer or sk rio layer by ing the first sheat of

faxible mazerial {or the sscond shioat of flextble matecial, i presess) murfhce to
10 sorihos with the outer or covering polymerio layer (o.§., aromxd the weist or log
opening of the garment) 5o that the sirands cange the coveriag polysisric layer 1o
larve Areaats p h the first elongate surface portions of the
wlastic atrands betwesn the shart bonding loctions comesponding to the sreusio
portions of the frst or second sheat of Bedble matorisl Abarnatively, when the
15 dispossble garment is a disper or traiuiog pant or xuit incontineace brief, the fint
shoet of Siextble msterial can Sorm the outer or covesing leyer of the garmmnt with
the elastic srends along its Inner surface, xnd convetions] sheosbent Fining or
padiding materil can be positioned slong the side of the sirands opposite the
covering Iayer. 'With this the extire ing lxyer of the dispombia
20 garment can bo stretchad, aad the elastic stirands may be spaced apart, shoed and
oriented 50 that they provide a desired smount of rwiifient elastichty to keep the
garmant in place ou & person wearing i without applying too wxich pressure to thet
pemon.
The clanic shest-lke composits cim also be furmad by a method comprising
25 the steps of (1) providing a sheet of stretchehle fAedbi lal that when ded
in a first divection will retxin most of the leagth to which It ks sretched; (2)
extruting spaced genonly paralil clongata strends of moiten thermoplestic
material that is resBoraly elastic when cooled: (3) tharmaBy bonding together
spaced anchor portions of the first cheet of flextble saterial and spaced portions of
3  the resibtntly clasilc strands 50 thet the strands extond in the first direction butwesn
the sachor portions of the fint sheet of flahia material whh & skdo mirfice of the
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first sheet of fexible material laying along elongate side sufacs poctions of the
strands; and (4) cooling and sofidilying the strands. Such eiustic siwet-Eke

e o th e alestic
of np

o =

socovery of the strands, the shect of Sexible material will have srcuate
& ding side surfico portions of ths stramds.

Additooally, the elastic shest-iks oomposit wleo be formad by s
‘method comprising the steps of (1) proviiing s sheat of fexibie material having
Mnﬁmmwﬁhhhlhm“ﬂhh
mrfaces so that the d sh T ded in the first direction in the
m'd'l.llnn_4ﬁn-(pllp*ldyul'l_'lﬂl-)hwhﬁh
the first 3) extrud l strands
tharmoplastic material thet s resliieatly slestic when coaled outo one of the sucfuces
of tha compactad sheet 1o form rasilicntly eiaatio strands thermally bonded to and
extending in the first direction along the first compacted sheet; aad (1) cooling and
sofidifying the strands.

pacailel slongat

‘Balaf Descripticn of Doxwing
Thp-:hnﬂn-lh!nﬂ-wﬂ_mulh
sccompanying drewing wherein Hke refbrence wnerals refr to Elo parts ia the

several views, and whersln:
Figre 1 is 2 schamatic visw Hlustrating s first embod of a method and
ding to the present lon for making a firt embodiment of wn

= " "

um- e |
Figare 2 ina perspoctive view of the first enbodiment of the elastio shoet-
ihu-:iuu-dhhhp-mmwhmhdd !

equipmee [astrated In Figare 1;

Figurn JA it s fugs larped sectiocsl view takee app dy
along ke 3A-3A of Flgure 2;

Figare 3B isa & larged scctional view P
slong fine JB-3B of Figere 2,
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Figxedis o view ik 2 peconsd el of s mathod
aned equipement acoonding to the presest levention far making a second embodimens
of an slastic sheus-Ike al ding 1o the p reanh
Figare 5 s 8 perspective view of she second smbodimen of the elase
s shestke ding to th made by the mathed end
apipment Sustrated In Figare 4;
Tgue6hat sciargad sectiona] view taken spproximately loag
Ene 6.6 of Figure 5;

Figors 7 a fingmentary fhong view of a die plats incioSed ie the equipment
Hustrgrwd in Figures 1 and 4;

Pigare § i a fingmentary soctional view similar to thet of Figaro 5 which
Rustrasss possible variations in the stae s spacing of sirands included in the
slasclc sboct-icw componlte;

Figuarn 9 §a 2 schemmtic view Hhasvating a thind smbodenent of s method swd

quip % tothe p t mmiking the sacond sabodiment of
the shutio shess-Hke conposits acconting 10 the present eventios Tlsrted i
Tigure 5;

Pigore 10 i schematic: view Eluatraring 1 foerth ambs of a method

el eymipeaest acoonding 1o the prosmt iewention fhr making a third smbodtmet of
the cluatic sheet-lks composite acconfing to the presst mvention;
Figare 11 k view tale dnately aloog Ene 11 of Figers

%
Figare 12 is & schezmatic view ilustrxting & 0 embhodiment of s methad
and aquipment socording to the present brvemrion for meking the firs embodimen

of tha destic shees-fike composk % to the p lovemtion flustrated in
Figrw2md3;

Figas 13 ls a plan view of 1 it embodiment of a dispossble grrmest or
&inper icorporating clastie sheet-Hke its aacording to the p ivonet

Figure 14 |5 a parspective view of xn assombly from which can be mada a
second snbodiment of & dispossble germsant (Lo, & Saper or trsiming piots)
Incorporating elastic shest-Tks oomposits according 1o the pretant vestion;

E
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Figary 15 s 5 schamatic view Hiustrating « shih gmbodiment ¢f 2 tosthod
= e diog to the present Hou fir seaking & fourth esthodiment
of the alastis chass-Tke alt ding to the present evesti

Flgure 16 js » pospective view of the fwrth ambodiment of the elaxie
shess-liks ding to the presant fevantinn cxede by the method ead
equipment Tnstrsesd in Pigere L5

Figure 17 s & parspective view of a fifth smbodiment of the clstis shoot-
Hion comgpoaite accarding to the present invection thet cun be mads by the method
wed equipenent liastrated in Figure 15; sl

Figare 18 js ¢ schamatic view liustrating 2 sixth embodiment of  mathod

aod oqul; ding to the pressat ion for weking sixth and seventh
smbodiments of the slastio sheet-fke i ding o G Servacki
Dutalied Deacrication

Ralhcring morw to Figure 1 of the drawing, thers is schmassically NMoeturnted »
it and equl ficg to the pr Srvaation. Rr

making & st ewdbodiaant of an claxtic shess-Bks compouits 10 ascending i te
prosent kovention which i Slostratad in Pigares 2 ead 3.

Gumorally the method Tustrated in Fipere | iovelves providing s first shest
12 of Sexble materisl forming the first sheet 12 of Smxdbie materii to fuve aroumis
portions 13 projecting kn the sxme drection fvem spaced snchor partions 14 of the
Siret shaet 12 of Smle mmtecial exanuding spaced gerarslly paralial aloague
srends 16a of moben thermopinatic meterial thet is realietly slastls when cooled
=0 the enchor portions 14 of the first shest 12 of Siaxcible matarisl 10 form
rwiliontly clastic strands 16 thenrally bonded to md extanding betvees the schor
portions 14 of the first shest 12 of Sextble mmterisl with the srouata postioss 13 of
the frst sheet 12 of flexible materal projecting from corresponding clongate sids
surfsca portices 18 of the strands 16; and oooling =od solidifying the strandy 16.

As finstraced I Figere t, the equipment fhr parforming the wethod inciudes
first and second pytiadrical prbers 20 and 21 each haviog m
wcis aad Incincling a sultiplicity of apaced rdges 19 defising the periphery of the
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cormgutiag member 20 or 21, the ridges 19 laving cuter sirfaces and defining
spnom heswynn the ridges 19 adepted i moujve portions of the ridges 19 ofthe
ﬁm-ﬂ-h-ﬁ“ﬂnmunum
matari] _ ok unbars 20 odd 21 in

exlafly parall relurionstip with partiass of the tdges 19 in meshing reletionshigy
manrs fyr rounring st lesst ons of tho eornigating wembers 20 or 21 so thet whe
the frst shwet 12 of fixibio materisl is find hugwess the mashed porfions of the
ddges |9 the ficst sheet 12 of Aexible matecky will bo gaseralty confbrmad to the
periphary of the first comugating member 20 to form arcusts portions 13 of the firy.
shest 12 of flexthie muteriel in the spaces balvypen the tidges 19 of the frat
torvguing member 20 and to form sacher poyticns 14 of the ficst sheet 12 of
Harible putwisl along the cuter mriiess of the ridges 19 of the fint cormgadieg

" massber 20 rwsce (L., inchxding the surihoy of the fing corrugatieg mamber 20

fasing roughmasd by beleg vend biasted or dhemiexlly etchod and boing hested ta &
P inthe 24 10 150 dogrem sbove tha
l—nnoﬂhhh- 12 of fiexible muserial) for ressiring the foreed fime
sheze 13 of fickihis material along the perfphery of the firt comugsting mewber 20
fe & pradetarminad distacce after movement past the mesblog pordocs of the ridges
19; Mt I the frm of an extrudor feoding » dle 22 with a chengesbie die plste 23
(-M”MMW“OQIMM‘

plasti: sl (3, estomre plywms;, olperotinns, pol
sobiecprae goireyram 5 AP i
(e 3 yclsorens, o tomchastemmale polpclfiedomaid
h—lh-hnhhﬂo.ﬂ.ﬁ‘l-ﬂ‘— whereof ls incorporsted
hereln by orthe el low dumlry polyethylens sokd by Dow’

Chemica] rrdler the srade same "Hogags™ which is made using "Inshe” technology)

hhnlnlﬂdud’—llbpnlddl—a-hm-blﬁdth

resliagly clamic mding in gemerally parallel spaced
alip xad for positioning the mohes mymds 16a on the snchor portioas 14 of

the Brw sheet 12 of ficacble muterial song thy periphery of the first commgethg
member 20 within the precaiar-iaed distoate Alw, thet cquipment Sather

Inciades & grasnlly cytiadrios] cooling roll 24 having s uxis; means fhr rotstably
mounting the coofing roll 24 in wdally paraliel reletinasidy with the corrogstiog
phars 30 aeel 3] with the pariphery of the coaling mll 34 dlossly spaced fom
ad dafhilg 2 slp with: the periphary of the firs comgulng smmber 20 a tha
pricacarnine dsomey fow the mesbing portions of the ddges 19 snd mesns
Inchuding 2 nigping roller 25 for moving the slasde shespile contposite 10 for s
predetenmined diepmwe groumd the pariphery of the cacliag roll 24 past the sip with
the stramds 16 in contact with the coofiag roll 24 to 00l and sty the stramds 16.
The strzre of the elestic sheet-1ie cosyosits 10 made by the mathod and
wwhhlbh-hML!Adm The clastio
shost-fik 1 th iplicity of prasyally peraliel diongate
nﬁllduﬂm—ﬂl_h—uﬂ’pﬂ
spaces! relssionship, Bach of tiw strands 15 s genevally cyBndvical mmd has opposits
wiongate side sfacy portions 36 (Sco Fipme 1A) that ery specw] fiom and are
hhd—unﬁumud“muddm
strands 16 alen g P opposics first and secoml sloogate sfhce
portions 18 acd 29 s apposite sloagne side surfhcs portions
26, The spaced snchor portions 14 of the first shoot 12 of Sexdble matoris! sre
thermally bondad p¢ first shect bonding locations to lasyisudisally spaced pacts of
ﬂ.ﬂll!.ﬂh_n-hmlldhm
portions 13 of the st visest 12 of flexible materisl projecs Srows the first dlaogste
murfhos portioes. 18 of (e sistic strmds 16 hatwesn thy Srt shest bonding
locations. Tha frer shwet bomding locations are apaced sbout (e vame Slgtances
fhom ench atier seal oligend in generally parafiel rows axteading trassvarss of the
strazls 16 to flarwe conthnous rows of the Afcatats partioes 13 projecting about the
sme distance frog the firt wxfics portions 18 of the scrands 16. Because the
slgstic strands 16 have bean extruded in molten fonts onto the enchor portions 14 of
the first sheet 12 of flenible material they can bo presud oato the sachor portions
14 of the Girst shees 12 by the specing between the ridges 19 on the ficst cormugatiog:
member 20 md the periphery of the cooling roll 24, In which cass the molten
mrands 16 fhrm wousd md we indeutad by the adavent surfurns of
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the anchor portions 14. The bonds betvsan the straxds 16 and the anchor portions:
14 nt the firat shest bonding xterxd alomg the extire parts of the stmad's
fhoes thnt wro clossly adjacant the sachor portions 14. As s instrated In Figore:
R, thoge parts of the strand's murficas that are clossly adjacect the washor portiony
14 ca be widensd sleag the sarfhces of the sachor portions 14 by the indentetions
of tha strands 16 by the snchor poctions 14. Thus the srass of bonding botwesn the
strands 16 snd the anchor portions 14 are a least a5 wide snd can sdvactegsonsly
o munde wider berweoom thelr opposite sk skde surfs ione slong their
thelr shees bondiog locarions s the anchor

portions 14.

Alernative structores thet could be provided for the elastic sheet-like
compoaits 10 inclods spacing the ridges 19 around the cornugating members 20 and
21 15 pyodocs ropstitive patiams of diffurent spacings berwesn the snchor portions
14 of the first shest 12, thereby cuming the contiaous rows of the sramea portions
13 to project ax difwrent distsces fam the first sxfhos poctions 18 of the srands
19

Figare 4 Mhustrates 8 second embodh of a method and ey

aceording to the prosent investion fr meking & second smbodiment of an sleto
shest-5ka composito 30 aecording to the presess invention, which sheet 30 is
Mostrated in Figures 5 and 6. The method Tustrated in Figure 4 i somewhat
sienilar and vews much of the sme equipment as I Rinatrated in Figurs 1, and similer
portions of st equ Sove base givem the i la and
perfrm the suns fmotions s they do is the equipment tmtrated in Figere 1. In
sdditiog to the gesenal method stops dasoriied sbove with refhrence to Figurs 1, the
method Tustrated in Figure 4 fhrther generally inchudes the sieps of providing &
second sheet 32 of material (8.5 polymeric or other material that could be a sheat
or flim or couid be 8 noowoven leyer); forming the second sheat 32 of materist to
have rcuste portions 73 projecting i the mee direction from spaced snchor
ponions 34 of the second shest 32 of matariul; wnd pasitioning the spaced ancher
partions 34 of the socond sheet 32 of materia) In clossly spaced oppositian to the
spacar) anchor portions 14 of the fir sheet 12 of Sedble mmteral with the areoute
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partions 13 and 33 of the ficst aad second sheets 12 pnd 32 of sstarial projecting in
opposics dimctions; xod the extruder die 23 extiudes the spaoed genanily parallel
slongate seands 166 of moiten thermoplestic smarial betwesn sad cxo the sachar
portions 14 aad 34 of both the firs and sscond shests 12 sd 32 of mxteriel 10 form
resifiontly dlestio stracds 16 bonded to sd extending betwesn the anchor portions
14 mnd 34 of bath the fixst and second shoats 12 snd 32 of stwial with the arcusts
portions 13 wnd 33 of the first and second shests 12 and 32 of materlal projecting bt
opp fing first wnd second elongste skde
mirface partions 18 and 28 of the srands 16. .
The oquipment {lustrated In Figore 4, i addition 1o the first and second
ey 20 pud 21, sod tho 22 which wa operated ln the
seansor described sbove with refirwnce to Figars 1, firther Incleden thind and foarth
cyfineiri phars 36 sad 37 each hwving =n ads and
Inchufing s nusdtiplichy of spaced ridges 38 dafining the paripiry of the corrugating
member 36 ar 37, the ridges 38 having outer surfhoss sad dufising spaces betwosn
the riiges 31 adupend 10 rocaive portions of the tkiges 38 of the other corrvgming
member 36 or 37 in meshing relaticrnahip with the secand shest 32 of fexiblo
mateciel therabeiweery; means {wich could be provided by a fume, not shown) for
mounting the thind and fourth comugaiing members 368 sad 37 in mdally perafiel
ip with portions of the ridges 38 in mesking relstionship; means for
rotating et beast one of the third and fxrth cormgating membars 36 and 37 wo that
*b-ﬂ_ﬂ:zd-ﬁlhﬂm—h-ﬂdnﬁ-d‘h
ridiges 18 the sacond sheet 32 of waterds] will be geserally conforsud to the
periphery of the third cormgating member to form ercuate portions 33 of the
socond sheet 32 of mtecial in the spaces between the ridges 38 of the thind
cormugating mesiber 35 and to form anchor portions 34 of the second sheet 32 of
matecial aiong the outer surfhces of the rkiges 38 of the third cormugating mesber
36; and meams (Le., Inckufing the surface of the thind copngatiog mextber 36 being
textrized or rougbeoed by being snd biasted or chemically etched and being
taated to & tamparstare generally in the ©f 25 1o 150 Fakreohelt dogress
shove the temparstiwe of the first sheet 32 of fiaxibis meterial) for rutsining the
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forred scond shest 32 of matorial along the pariphery of the tird comugating
mamboy 36 for 8 prodetermined distance after movement past the meshing portions
ofthe ridges 38 of the third and ferth th 36 amd 37. The thind
tiog murabar 36 it poshiznad I» spaved relstioashlp Sfom the it

cosragating cansher 20 30 that the aziruder iy 22 posliions the molien striads 166
on the anchor portioes 14 snd 34 ofboth the Scet wod second sheets 12 ind 32 of
matarial skovg the periperies of the first aad third cornigeting memhers 20 and 36
withiln the predetnrmioed distance. Alr ducty 39 are provided to blow strosms of
ool sl againat opposite sides of the clestio shest-Hike compoalse 30 10 sclldlly the
strands 1a and the bond between the strands 6e and the anchor porion 14 and 34
of the sheess 12 mnd 32,

Tho sroctzre of the clastie shess-fike cpmposite 30 mede by the method smd
‘squipment Bustratod in Figzrs 4 b bast seen in Figures S and 6. The slastic sheet~
ion. composite 30 compriess the multipliciey of generlly paraliel clongete strasde
16 of realliently slastlc lagtio wiateria] exteoding in parallal apaced
relatioeabln. Each of the strsads 16 has opposizs dosgata side surfice portiom 25
(See Figurs 6) that are spaced from snd are adfecant the elongaie sids sufice
portions 26 of adjecent strands; and each of the strands 16 aleo has corresponfing
oppose first sxd second elongate surfics portions 18 and 28 extnding betwem ity
opposite vlongate side urfes portions 26. ‘The spaced anchor portions 14 of the
first sheet 12 of Bexible material sre tharmally bonded st first sheet booding
locations to loogitudizily speced parts of the strands 15 slong their first dongsis

rince portions 18, end portisas 13 of the firat shoet 12 of flaible
mesaris] projact from the first eloogste srfics panions 18 of the slastic strands 16
botwoen the first sheet bending locations. T second shest 32 of meterial hai ks
spaced anchor porizons 34 thermally bonded ar sacond speced sheot boodiny
locations to longitndizally spaced parts of the strands 16 slong thelr second
eclonguts surfice portions 28, and has Its arcuste portions 33 projecting from the
sscond elongate irfico pactions 28 of the elestic strinds 16 batweer: the secoad
sheas boning locstions, Tho firs and socad sheet bonding locations e opposed
0 sach other; ore speced shont the wete dtannes from sach othar, and aro aligead
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In gonscaily paraliel rows extending transverss of the straxds 16 to fixm contisuons
rows of the srooats portions 13 end 33 projecting shout the mms distsnces from the
first and second soxdbcs portions 18 and 28 of the streads 16. Becsuss the slastls
irguda 16 hwve besa ix caniten fem onio the -portioms 14 axd 34
3 of both the fist end second sheets 12 mnd 32, the molten strands 16 can form
arcund end b indeated oa opposite sides by the sramste conve adjscent serfaces
of the sncher partions 14 and 34. The bonds betwemn the strands 16 and the
sachor portions 14 and 34 st the first and sacond shost bonding locations extend
alang the satirs parts of the strand's suzfaces thet are clossly adjasent the enchor
10 portions 14 s 34, which parts ca bo widened slong the surices of the sachor
portions 14 and 34 by the indentetions of the srands 16 by the ancher portics 14
and M. Thax, the s of honding between the strands 16 wnd fhe anchar portions
14 and 34 are st loust a8 wide m) can be wider batwean thelr opposite slongate side
suzface portions along thels shest boading lncations than between thelr sheet
13 bonding locatioas et the enchor partions 14 snd 34.

Altoraative straciures that could be providod for the clastic shaat-Eke
composits 30 (i sddition to tho ak shove for the shoet Bks
composits 10) inchude spacing the anchor portions 14 of the first sheet 12 and the
snchor portions 34 of the soond sheet 32 st differen: spacings slong the strends 16

20 andfor cuning the comti ofihe portions 13 snd 33 1o project at

. differest dietxaces Som g first and second srfhos portioos 18 od 28 of the
strands 16, of cauing ous of the shests 12 ar 32 1o be doog itz
length, or acrass e whith.

Figre 7 Nsstretes the feow of the e 21 throxagh which the molien strands
25 16s of molten themoplastic material are exwruded. The die 22 hes spacad openings
40 (a.g., 0.762 mlimeter or 0.03 inch diameter openings spaced 2.34 milllmetar or
0.1 inch center to center) in Its die piate 23 praferably fhemad by the known
i v machit The e plata 23 Is retained in place by
tha bolts 41, and cun be eesily replaced with a die plate with operiogs of differsat or
30 vaxied sizes, which openings are spaced on diffrent or varied cvaters 1o produce &
dasived pattorn of strands from the die 22.
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¥igure £ Sinstrates an elastio shest-ke composits 3Ub sinllar to thet
Ehusiraged i3 Fipares § end 6 und in whish sholler parts are identifiod 'with simller
talnece snorls encept for the addition ol the suflis "°. Figare S shows ose of
many pomitl It tha apacieg e 2 o the stracdds 16 that can

almtic shast-like site 30b whea wresched longitadinally afits
strancly 36 % bo mader grostar or Lssser tensicng acroms its width porsal to the
mrznds depending ou the spacing wnd or dissasters of the strands 16b.

Fignre 9 luptrates a thin} ebodimens of = method and squipment
according o the prasess lyvention fr making the elastis shees-#ke composits 30
conling to the p invention. The mahod linstramd in Fignre 9 is quite
smiler o xnd uses maost of the Sne squipoest ae s Blastreted in Figure 1, md
sl portions of thet equipeant beve basn yiven the sesos refirsnce memarsls sed
parfhra the sewe fixxtions ae thyy do i the squlpmet Dustratad 1o Figors 1. In
atidition to the geoaral method seps described sbove with refumncs to Pigitrs 1, the
matheg) [Boserated in Figure 9 fixther ganarally ochades the staps of providing &
sveond sheet 322 of stratcbable faxible material thet when stretched will retsin mast

of the shepe 10 which i is stratched; and

posltioning one mufhee of the scoond shest 328 of Secibls material in clowely spaced
opposition 10 the spaced enchor portions 14 of the first shest 12 of Saxdble material
on the sidy of the spaced anchar portions 14 apposice the srcoxte portions 13 of te
Srat dhwar 12 of Bexdbie saxterisl so that the woroder die 22 exznxdes the spaced
Swaraly paraliel sioagaie strinds of molten theymoplastic watryial betwasm sad
anto botk the achor portions 14 of the first sheet 12 of faxtble muterial end the
st wxfhca of the socond sheet 324 of fiesdbls material s B resifipndy
slastic: strends 16 boaded to and extending between the snchar portions 14 of the
first shant 12 of flextble material snd axtooding slong and bonded to spaced
focations wong the axfice of the second shaut 323 of Sexitle material oppasits the
anchar postions 14 of the first sheet 12 of Sexible materiak and then stretking the
wlagtiz shoet-liks composite 322 longltudinally of the stranits 16 aBer they are
coalad wwd solidified to purmenescly stratuh the second shaet 323 of Saibis
moxterial 30 et upon elestic recovery of the strends 16, the second shest 22 of
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flenible mmterial 9l have Kresate portions 33 projecting Srom corresponding side
smrfice portions 28 of the strands 16.

Tha aquipmmos Sstratad n Figurs 5, In addition i the Srst st ssoond
carmgetieg meibers 20 ki 21, the cxtredar s acTuder @8 22, the cooling and
nipping rollars 24.amd 25 which dinthe sbove witk
S Figaw |, fixther includes a sipping rofler 43 et by rotation of the
cootiag roll 24 alkrwe the secou] sheet 322 of fanible saeris] to be fod kxio the ulp
Becwaca the coofieg roll 24 avd the Brst cormugating member 20, a peir o nipplng
rollars 44 yad 43 (ihe rollar 44 of which sy be hastod o thet it hasts the sscod
shoat 32a after & ip sitnched to the strands 16 in that nip If thet is desired or nosded
to process tho cosgposite 30), aad a palr of nipping rollars 46 that Mo roteted 22 &
mrfios k) seliciently Bater tha thet of the nipping roliers 44 aod 45 to siretch
the sscond shest 32a in the memner described sbove, 80 that sfter the destic shem-
His composite 30 merves past the nipplog rollers 46 the sramds 16 will retur to
their normal or up-stretched longzh, sad the second sheeg 323 of Sanible maseriet
will heve arcuts portions 33 projecting from ling side surfhce portions
28 of the strands 16, The flat, noo-coerugated second sheet 325 could, for exampls,
b mude of 104 braxxd parous e QXMIO-8-044), which ks 2 szraecintis porous
polyswic flm mager'sl that when stretched will retaln sost of the shape to which &
is siratched aod fbr which the rolior 44 should be hexted to faciitate such
stratehing: or sharpatively sould be made of meseris) theg s been compactad (8§,
compacted or shostened along ¥s length at up 30 2 4 15 | Tzio 30 Uz its compasted
iengths can ba only uos quaxter or heas then the original luagth) using the Micrex
pracess descrided sbove whick allows for lngloxiing! stretching of the second
shost 32 after &t is bonded to the strands 16, and normmlly Sons not benefit from
tha moller 44 being bexted.

Figurea 10 =ad 11 umrete & fourth ersbodiment of s method end
squipment acconding to the pressnt invention for makdog ux clestic sheet-fiy

50 necording tothe p The shustic shaet-$ke composits
50 tas porions thas wre skmiler o ypouding portions of the clastic sheot-Ta
compogits 10, xod have besa given the e reforwice: sunorals with the addition of
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the suifix “c*. The method ilustrated s Figures 10 and 11 aess some of the mme
aquipment s Is Hlostrated In Pigure 1, and simliar portions of that equipmmt heve
baon given the s snd perform the seme & a8 thay do
in the squipment Elnstrated in Figare 1, ‘The first sed second corrugsting members
20 and 21 of Figars 1, bowever, have bem replaced by Smt mnd ssoond oplindsical
cormugntiog caambers or roliern 51 sad 52 euch having an axis sud inchaling 2
plarality of gusanily snroler. circasibrentl) ding, axially spaced pasaliel
slongets ridges 53 axound and deficing its periphiery, with the ridges 53 having
outer mrfaeay and defining spaoes between the ridges 53 adapled to recaive

portions of the ridgos S3 of the other ing messber 51 or 52 in meshiog
relationship with the shest of faxihie mataisl 125 betwasn the smshed portions of
the ridges 53. The corrugsting members 51 sud 52 sre movnted in oxhilly parael
relationalip to mosh partions of the rdges 53 of the cormugxting mambers 51 and
$2. Whils pelther corrugting member 51 or 52 noed be rotated (Lo, the sheat of
Sexible muterial 120 could be pulled beswesn fixad guides shapet fike the sdjacent
snd othar poctions of the hers that by the sheat of
flenible matevinl 125 ut any oos thms), prefiwebly at loast the corrugating member 51
s roeated; end the sheet of flenibie saterial 12¢ Is Sod betwecn the mesbed portions
of the ridges 53 of the corrugating messbers 51 and 52 10 geaerally confim the
sheet of Siexdbla matesial 12¢ to the pariphery of the first cormugsticg mesber 51
and form the sramte portions 13¢ of the sheet of Sexit exial 125 lo the
betwesn the ridgos 53 of the first cormgaing messber St and the genarally parafiel
anchor porfions 140 of the shect of Sadble mterial 120 slong the outer sayfeces of

" thn riclgan 53, Tha formed shest of bl msterisl 122 is ratained sioug the

of the firt sing mamber 51 sfter tion of e ridges S3; the
speced strandy 16c of sxtrded molten elastic thermoplastic material from the dis
22 e deposited aloog the formed sheat of Sexible material 12c along the periphery
of the fint cormgating sember 51 while the dis is reclpracated axially of the
cormugating tnembars 51 and 52 a0 tha! the srands 16c form s undulstiog or
genanaily shxapoidal or similar pathare with the strands bridging or excandiog
betwesn a pharality of the machor pactions e (Ls., a least two end, as fiosirated,
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thros anchor portions 14c), 50 thae the moktes strsnds partially sxvelops snd adbers
10 the ercusts snchor poartions 14c of the sheet of flexible marerisl 120 st spaoad
anchor locations, sfter which the sistic shwot-foe alte 501 d fiy

fhe fing cougating macber S1 xad carviod partilly avound the cooling roll 23 to
conplets oocling md sollification of s srands 16,

The slastin sheot-Tks composits 50 mad by the method Knstrated i
Figures 10 and 11 differs from the clastic sheat-floy eomposits 10 meda by the
‘method Hlustrated in Figera 1 i that the rows of boading locations 18c sad the
rows of arcuate portioms 130 of the shaet of fixihic meterial 120 projectiog
the strands 16 extend longinxdisally in whet ia called the maching directicn slong
1he alastic theet-Rics cosgposits 30 instead of in what ks velied ths cross trection or
trsneversely scrom the elastic shet-like compalie sa do the srcusts partioes 13
thy alastic shest-Kios composits 10.  Also, while the ploslity of geosrally peraliel
«longate ded strandy 160 of resiliently slastie: lagtic materiv! extend in
panlly peraliel spaced ralationsbip with sach of the strands 160 heving opposite ﬂ
alongate slda mfacs portions thet are spaced fom and sre adjacee: the alcngate
side surfhce portiees of adjscens strands 162, the stracds 16 extend in » pavallel
undulsting, gananfly sitasokisl parsern with the srands bridging or exteading
Tetweon a pluraiity of the anchor portions 14¢, rather than in & geaerally straighe
Tines a3 do the strands 16 in the elnstic shoot-file coumposite 10

Fignre 12 flustrutes & ffth echodiment of's method and equipment
weconding to the prasee frvension for making rthe slestic sheet-Bke composhe 10

15 the presest ipvestion. The method Xustrated in Figare 12 1s quite
sheilar 50, s casen Tnost of | qrips webod Bustrated fn Pigure
9 wnd similar povtions of thet equipment beve been given the szme refarence
munernls snd perform the mu finctions 88 they do bn the equipment Mustrated In
Flgure 9. As s moslification of the gencrl method steps desoribed sbove with
reference to Figure 8, the method flumreied ia Ngure 12 does not uss either the
first shoet 12 of faxihie material or the firat eorrugsting member 21. The second
et 328 of strotchehle fiexihis mutwrial that when stretched will reisin mow of the
shape 10 which It is srecchud has ons surfics placed i closely spaced apposkion o
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the ridges 19 cu1 the rkiged cormgating mumbor 20 0 thet the extruder dle 22
extrudns the spaced genanily paratisl slongate strands of molten thermoplestio
saatecia] thetebstwnses: witich are premsed by the rkiges 19 ooto the adjscet surfhos
of the ascand sbeet 322 of flexible matevial to form realicnly alpstic srands 16
bonded tn and sxterding betwasn speow Jocations slong the sorfhee of th
shuet 32n of fiaxdbl ciat; and thy the sheet-Nke o 320
longitudinally of the strands 16 after they re cooled and solidified to pormeneatly
stratch the second sheet 324 of flentbis material 50 that upon sistic recovery of the
strands 76, the second shent 32 of Saxible muterisl will beve sreosta portians 33
Projectieg fom comrasponding sida axfios portioms 28 of the struads 16. The
aquipment xstrated kn Figars 12 inclodes the second oormgating member 20, the
extnsder 22 and extroder do 23, the cooling uad nipping rollers 14 wsd 23 which
ans oparmtad in the manner desoribed sbowe with refernce to Figrarw |; the rippicg
rollor 42, the pair of nipping rollers 44 and 45 (tha roller 44 mey or mey not be
Tonted depansding on the typs of second sheet 328 being procased as noted shove),
dhﬁdﬁ'lﬁl&ﬂddﬂnwhb_w
sbove with refixwnce to Figure 5, so that after the clastis sheet-lks composite 10
moves past the nipping rotiers 46 the strands 16 Wil retur 1o their norml or nd-
stresched langrh, and the second sheat 32 of Siaxible materisl will kve srcuste
portions 33 projecting Som corresponding side ufhcs portions 28 of the srwnds
16,

-

Figare 13 Mustratas a Gsposable garment or dizper 50 lodudiog &
comventinnsl fienle covering layer €32, and » Inyer 64 of convetionsl molsturs
sheortene: padding 64 sdhared t 25 kg afhcs of the covering layer €. Twe
slongate strigs 61 of the slastic shest-fiow composita 10 Mitrated tn Figires 1, 2,
snd 3 in witich ths rands 16 sxten longitadinaBly of the strips 61 ace sdhered
slong the loner mrface of the covering layer 62 along the ¢4g=s thar wilifrm the
lng opeziags of the disper 60 whea b s usedl. Aleo, two stripe €3 of the dastic
sheat-Bks compoeite 30 Hhutratad fo Figores S and 6 n which the straads 16 sxted
Toagidinaly of (e strips 63 arc sdiured akog the cuter mrfice of the covering
Imyer 62 along the edges thar Wil fhery the waist cpening of tha dlaper 60 when & Is
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wiel. The outer murfheay of the first sheots 12 of Siexihie material on the two strips
61 of the elastic shest-Kirs composits 10 are adhared (whilo the strands 16 ere pader
tondion to fiatten tha two strips 51) sxface 10 xufhce with the imer sfhes of the

Seuihls covering layer 62 sdgss of the covering lxyer G2 that define ty
Ing openings for the dlaper 60 when the diaper 60 Is ko v 50 that the strands 16
cupe Lhe flaxthia ng Ieyer 62 %0 b partions 65 pmjacting sway

fiom the slestic simads 16 cormmeaponding to the srocats portions 13 of the twa
stripe 61 of the firat sheut 12 of fxible muterial. Similarly, the outer surfhces of the
#irst shasts 12 of Zexible muterial of the two strips 63 of the sfastio thest-Rie

alte 30 "‘“(ﬂﬂ-_“ e 16 ive under texition to fiaiten the
rips 63) surfhen to mafhce with the outar surfhes of the fiexdbie covesiig e 62
iong opposite edges thersof thwt dedlos the weist gpewing of the dispar 60 when
the disper 60 s in use s thet the strands 16 cmme the fiexdbie covering lnyw &2 10
ave arcuato portions 46 projeciing xway from the elastic strands 16 oo
1o tha arcuate porfioes 13 of the fist shest 12 of flexthie materisl. A shest 67 of

ional loop matacil or fibera er material that are bondad kternally
of the sheet elther niplates the outer of the firs or smoond shests 12 or 32 of
fiaxible matarial, or such & shest &7 Is adhared to the outer surfhes of the cuter of
the firs2 or pecond shest 12 or 32 of flexdbie mabicial on the strip 63 of the elastic
shest-ke corzpasite 30 &2 ane ond of the disper. Thae shest 67 of loop or
noowoven matexial provides & loop fastener partien adapied to be engagad by hook
fastemor portions 68 o the typo described in U.S. Pateat No. 4,894,080 (the content
whereo! i kacarporstedl harein by refarence) posiioned or carried on the eads of
e 69t the athr and ofthe daper 6090 ff chsiog ace opasing of the Saper
&0,

Among, many slternat} thet could be provided for tha dp
garment or disper §0, the two strips 61 could be of the alastic shoot-fiks composites
30 or 50 ilkasrated in Figores 4, 5, and § or 10 aexd 1| regpeatively endior thmtwo
arips 63 could be of the eiastiv shoet-Tke compositas 10 or 30 Hustrated tn Figures
1,2, and 3 or lOmnd 11 respectively. The two siripe 63 couid be sdhered to the
fer smfice of the of the Sexible covering layer 52, wad the tabs 68 could be
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langthe of pryssre senskive adlwsiva costed tape adapted ta adbero to the outer
P g byer 62

Figory 14 Kostratos an amecthly 70 fown which can bo tasdc disposshls
gurmants sither Is the fhnn of diapars, traluing peuts, or adult incomtinuncs beinfs.
“Tha amembly 70 was made using (1) & sontizoous leagth 72 of the slsstic shest-iks
omposita 10 Dostrated in Fignres 2 and 3 siodified (as wias daseribed with
rofarance to Figans §) 50 that the strands 16 zre more closly speced and/or zre
optionully lerger bn dismstar sdacent opposits sdges 74 of the kmgth 72
(alternxtively the length 72 aould bs of the elustic shest-lke composite 30), and (2)
a plenthy of doagain strips 75 axtending trecpverpaly to the length 72, which xirips
‘75 are of the slaptic sheet-lks comupotits 10 Mmstrated in Figures 2 and 3 in which

the sraads 16 mwwnd dimlly of the srigs 75 aly the stripa 75 ocold
be satle of the siwstic sheot-lk campoaite SO or of olber ootvantion] shatl
visd uped in this type of prodoct). The fist shest 12 of flaxible matarkl

fncinded in the continnous length 72 of the elastlc sheet-Bke cozmposie 10 cauld ba
of 2 soa slastic or of un clastic polymaylo sheet muturisl. Pro-aus pieces of

l rbant paddiog 76 wxsendling of the contin
leasth 72 b e edges 74 sre adhered in spaced relationship 10 the contionouy
leagth 72 over it side on whick its strarsds 16 extend. The outer surikees of the
firm shauts 13 of Sexible matadal on the strips 75 xre adhered to the contiououe
longth 72 over i3 sido on which s strands 16 sxtend.  That adhesion ls done whils
the mrands 16 of both the stripe 75 smd 1he langth 72 are voder tesslon to Auten the
fwa srips 75 wnd the leogth 72. Tha strips 75 sre thos adbarad along the opposits
dides of anch of the spaced places of pudding 74 (hat are axtefing treneverss of the
leagth 72 and sdong which will be Srmed (he leg openings for the depers or
training pants to bo made P 15 the piecas of padding 76. The strands 16 of
the strips 75 cpnse the langth 72 to herve arcrmie portions 78 tlong the srvips 75 ther
Projact sweay from thoss elastic stratdls 16 aid are orlented & right angles 10 the
arcamis portions 13 fn the lngth 72 thet e reused by iis stnds 36, Individual
dinpers may then be cut £om the sssesably 70 by antiog the lengech 72 renevamsaly
hetwees: the slfavent pleces of pdding 76 and betweer sdilacent arripe 73
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hrobetween end pdding to ths side of length 72 opposkts the pisces of padding 75

projecting tabe snd & shest fibers that are bonded b e
shoet or cther Joop muterial almiller to e loowtad as the 1abs 65 and the shee: of
soswowen fbers or loop materiel 57 Tstrated Ju Figers 12, Akermtively i
tralning pexts ars o be Sz, the length 72 sad pieces of padding 76 can be
Siied longitudiadly of the length 72 to bring ks edges 74 togather with the fhided
padding 76 enclosed by the folded lengrh 72, sd porticms 80 of the length 72 that
will then be adjecent sach other on opposite sidey of the fblded pleces of padiing 76
oo be mitached togather sdjecest and for 8 short distance nonmal to the adiges 74 by
varions h s cheenios] bonding, heaz sealing, sonic welding, stc.
The fokied length 72 eam be cut apect through the sweled portions 30 midway
butwsen the adaoet pleces of pedding 76 s betwemn the adjacent sivips 75
therabatwess to form individual treksing pews, sach Incorporsting one of the pisces
of padding 76 and twa of the strips 75 sround lis feg openings.

Figsre 13 Sostrates & sixth dh of s mathod end equips
scconding to the presess igvention thet can be vsed for awking the founh wed fifth

' ke acenposits 90 and 100 according to the pr
trvention respectivaly Bustrated in Figures 16 and 17.

“The eqcipmant Hlustrated i Figaro 15 lnclades Seat and secoad geaersBy
cyfindrical booding rollers $2 and §3 each heving e sxig and » pariphery sround
that axis doftred by chrcaxdirentially spaced ridges 35 genorally paraiiel to the axes
of the honding rellers k2 and BY; ch oo § fSrame, for the oqul (mot
shows) fhr mountieg the bosding rollers 22 sed §3 in exially paraliel relationsbip
with the paciharias of the bosing roillors €2 ex €3 deflning & nlp therabetwees;
woens provided by « pair of shest compacting davicss 85 and 87 (a.5,, the devicss

i N L dabla froe: the

L o

Micrex Corporation, Walpole, MA, which crinkies snd compresses the fibers or
muterials of a shest to form @ shees that i compaoted in s first directios slong its
wurfsces aad exn be snally sxpended in that fine direction by partial strighsening of
the fhars In the sheat) ench edupted for recalving 2 sheyt 55 or 35 of Sxibly
mterial baving dpposis wnjor Rufices; coenpacting they sheet 55 or 89 iu = first
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direction paraligl 10 ks major (e, along its of uzvel through the
devics B6 or $7) so that the St end ssoond compaced sheats 91 and 92 bave

S PP in the ficst e I

L. s

the nmge of 1.1 to over 4 thmes ks compactad leogth in the first dirsation; mesns
fir feading ihe firm and sscond compacied sheats 51 md 92 of fisnible materisl into
the aip i oppowed relatincship slovg the worficas of the firt sad second bonding
rollers 02 and £3; and lntha form of an dor 53 thet s amentially the
same as the der 22 desctibed sbowe for silianity slestic
thermoplasiis material 10 fhrm & antiplicky of gesenlly paralisl clongate molten
strands 93 of the roaliently shutlc th plastic material in |,
peralial spaced relationship sad for pasitiosing the moltes strands 93 between the
opposed xrfices of the first snd ssaood compactad sheats 91 wad 92 of Sexibla
material in the oip betwem the first and ssoond bonding, rollers §2 and B3 with the
seands 95 exzending i the fir direotion aloog the fint sad second compacted
sheets 91 and 92 whera the strandx 58 are thermally bonded to the first and second
ocompactsd theots 91 and 92 a2 spaced bonding locxtiors 96 along the strands 95
becass of bomding preseore appiisd by the ridges 33, Tho slanic sbet-lke

itn 90 iy retaied along the periphacy of the bonding roller K2 by a guide
rollar 97, snd the bonding roller 32 i cooled (e.g., to 100 degrens Fabrunheit) to
help solldify the straads 95.

As with the other sh f fontle matestal described sbov, the d
sheets 91 sxd 92 axm be formed froes cuny materials Inclyding nop-woven fbers, or
from polymedc fikm, snd when the compacted sheets 91 and 92 mxd the strmds 95

¥ smterial, the extruding striewds 95 are
fsed to the compacted 91 and 97 maeeciel

‘Tha slastic sheet-{ike composite 90 made by the mechacism Hlustrated in
Figure 15 I lustrated in Figure 16, That sheet-Ee composite 50 compriess In kts
un-atretched mute (1) & multiplicity of the lly parallel shougat 3
sirands 98 of resiBonnly claxtic tharmoplestic matecial axtending in yenecally perallal
spaced relationship, sech of the strends 95 heving oppasite sloogase sidy surfhcs
portions that arw spaced Sam and ere adfscent the dongate sids porti
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afjacent strends 95, end ench of the strands $3 siso ixving comesponding opposite
first and socond clongaty suxfice portions sutending betveen the opposite slongste
side surfice portiony; sad (2) the first xod second compacted shewts 91 and 52 of
Bl i baving opp jor macfaces, and belng compacted i a Sirst
dirpction along thoss g surfioes 0 that the firss and vecond compmcted whests 91
=d 92 canbe ded in the e i therangs af' 1.1 to over 4 thowe its
wwﬂpﬂmlshhwmi-h
direction. Those ficat and second compectod 91 end 52 y
bonded 10 the firs and second slongete sorfhcs portions of the strands 95 at the
“bﬂhlﬂh“ﬂhﬂnﬁ”nﬂ'hbhﬂﬂhﬂo
#brd elastic extension of the strnds 95 mnd the compaciad shests 91 sad 92 in the
feat diruction. )

The squipment Tostrated In Figure 15 om be operated with ooly coe of the
sheela 83 & 85 of fiexthia muzeviah In which casa ¥ will caion a0 cleatic sheat ko
composhe Kke the elstiic sheei-like compoaits 100 Mustrated in Figors 17. That
slantio sheet-Ilis o 100 comyises in is hed Mate (1) 1 maltipliclty
of the genanily paraZial slougate sxtruded strands 95 of resliently slasti
thermoplastic muterial extending b gonerally parsiiel epaced relstionship, and ouly
ous compacted shest 91 or 92 (identified ns shaet 91 i the drawing) of flaxibie
‘material that is compacted in a firt irection along ks surfaces 30 that the
compacted shoet 91 or 92 can be extended in the firm direction in the rnge of 1.1
W over 4 times its compeciod loagth in the first dirsction. 'Tha compacted sheat 91
or 92 Is therzmily bomded to the first alongate srafios portions of the stnds 5t

" spuced bonding lacatices 4 wich the sranda a the fira diraction to

afford slastic extenslon of the strands s the conspected sheet 91 in the fingt
divection.

Figurs 18 illostrates s shth embodiment of & method and equipmen:
acoonfing to the presant lovention that cam be used for making embodiments of
sinasic sheet-Fis compogite thet ars very similer to the embodiments of dlsatic
shewt-ike sites 90 wxxd 100 respectively Hinatrated in Figuras 16 end 17,
excopt that the strands 95 wre thermally bonded to (e compectad shests 91 and/or
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92 slong ssscatially the sotirs lengths of the stracds 95 rather than buviog
loagh spsted paxts of the srands bonded to the firat compacied
shasts m spaced bomfing locations 96 or 98 slong the styands 93,

Parts of the equipment lkstrated i Figars 18 that are the sotie a5 parts of
the equipment Binstrated in Figore 15 havo boon given the sins refermcs masanls
284 provide the seme fuoction. Tl aquipment Nigstrated in Figure 18 diffey oaly
from the eqipmens Bustrated i Figare 15 in thet first aad sectnd gonarally
mﬁm:ulmuhuwmmm
and 106 respacth ol thabr gxiy that fGindic ] oo that the Kis 93 we
tharmally bomdad to the fit and second compacted shoots 91 aud 92 aloag their
wntire lengths.

Braagle

Exsmple 12 Blastio shest-Kke composlte shnllar to the elzstis sheet-Eka
composits 10 llustrated in Figere 2 wes mads uying equipment shrllar to that
Hostrated o Figars 1 caing the following mixtare in the extradar 22 to fhr the
strauds 16; ninety perosnt (90%) of s thermoplestio gythetic rubber comma—cially
ﬁ.ﬂml“‘lhhmmm“wm
Hooston, Texas: two percent {29%) of 3 coloring sgent commernlally desigisd
CHE 101 Whits comsnerclally avelisble Bom Specerum Colors, Miancapolls,
Miznesots; thros porcent (3%) of & sFp agent commerclally designated Amparet
10110 and svaiishia from Ampacat Corp., Mount Vornon, N.Y; and five peroent
(3%) of an mt] bincking material commerchally dasignated CBE 13782E that ks
svallable from Spectram Colors. About ton strands 16 per Jach of that materied
Raving diameters of shout 0.05 evntimater or 0.020 inch were spriied by equipment
aleoilar 10 that Soarated in Figare 1 1 corrugntad firt shests 12 of different
‘muterials lnchuding (1) 3M brend porous film (XMO-9-044), (2) 0.0035 centimmter
or 0.0014 inch thick polysthylens of the type commanly used in dlapers, and (¥)
Doawowen material compeising polypropylens: staple fbers thermally point bonded
together. All of the slaxtic shast-fke compositss described sbove in this pamgraph

ted good elastio properiles snd did not neck down when eatanded within the it
of striightaning ta first shasts 12.

Example 2: Hlastio shes-tice compasite shniller 30 thy clastlc shest-ls
‘composite 30 Dutrated la Flgare 5 was made using the seme sixanm In the
wtruder 22 inthe mph to form the strands 16e. About
e strwnds 16 por lnch of tiet muterial having Sismetars of about 0.05 cantirter or
0,020 inch were zppiied by aquipment imiler to that Rhustrated fa Figere 9toa
oormugated fin shest 12 of nogwoven Suxiblo materisl comprising polypropylene
sinple fibers tharmally point bondad togather, xad 2 nov-conugated seocnd shest
32n of 3M brasd porous fikn (XMO-8-044), which is & stretciuhis porove
polymeric i meterial that when stresched will retsin most of the shape to which it
- hed, to form the ding from the periphery of the roll M4 to the
rollers 44 end 45 in Figare 9. The two seta of roliers 44, 45 mxd 46 were not upad;
ruther thet structare was massslly stretches! 10 provide the fimction of the rollers
44, 45 and 46. The remiting clastle shees-Hos composite 30 bad arcuste portioas
33 of the shast 322 projecting fiom corresponding sidy surfics portions 28 of the
strands. 16 on the side of the stands 16 apposke the sheet 12 of nowwoven Secdble
roatarial, thus providing the elesic srands 16 betwaen the cormgated noowoven
shast 12 and the cocragated parous fim sheet, 320, The resuliing sheet matarisl 30
had good slastic propertias snd did oot neck down whan exrtacded within the Bk
of emightening the Sceat snd second sheets 12 sl 320

Examgle 3: Hipstic shect-Eke slto slmilar to the clastic sheet-Bkn
comzposite 10 Koserated in Figore 2 wes mad using equipmans similer to thm
Tostrazed in Figors I, A tharmo-plestic rubber commercialy wvelixble ader the
urade name "Kraton G1657X" from Shell Chemlcal Company, A Division of Shell
Ol Company, Adanta, GA, was placed in the axtruder 22 1o form the strands 16.
About ten streads 16 per lach of that meterial i & basls waigi of 20 greme per
square mater were appiled by the squipment to 8 cormgstad fivst sheet 12 of loop
material formed of 0.8 ounces per square yand spunbond polypropylene
commercially svailable vnder the trade name "Fiberweb Calastrs” from FharWed
North Americs, Inc., Simpeasville, South Cerolins.  That masterial was compacted
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approxtastely 304 vsing the M thad shave srhich softased the
ronserial and plzced = micro snscowred loop pettern ie the cross drection of the
acawoven muteria] thet allowed for lnagitidinal stretching of fhe pateriel sad
engagament of books 3o that the metevial provided the loop piedos of @ book sad
loop Awtener, The Boat shaot 12 d In. the arces dirgctioms betsesn the
comugatios rollers 20 sad 21 o feem 7 corrugations per inch, thys bonded to the
strands 16 by the ridges 19 in & nip betwean the cormugation rall 20 sad the smooth
chifl roil 24. The corrogation rofl 21 wes at shout 190 F; the cammgation rolt 20
‘wia at sbout 230 F. and the chill roll 34 was a2 sbout 85 F. The kne speed wes
sbout 15 At par raloute, and the maht tampersturs is the extrader 22 was sbout

0P, The shest ofloop satarial 10 weas soft, bresth a
inevpansive, bmd arcuxts portions 33 projecting from the strandy 16 tes were 0.012
inch Io height and width, was {n the meohine dimetios sd bad good

wiastlc properties, md £d not neck down when sutanded t Straightes the fint shest
12 aod 1o exignd the lngth of the first sheet 12. The shest of loop muterial 10
prodoced wonld have many uses, incloding ae & side panel medhey us the Toop
portion of a ook ad loop Stsear.

Examgly §: Bhessi $ks comy imilur 10 (he dhantic shwet-ice
composits 10 Bustrated in Figire 2 was casde with the equipsst Eustrated i
Pigure 13, cxcept that the two peirs of nipping rollacs 44, 45 and 46 ware not usd.
A thermo-plantic rubber dally wvalable mider the trad “Keatos
G1637X" from Shell Chamical Covpsuy, A Divisios of Shall OF Company,
Allzxts, GA, was usod b the axtreder 22 to form the strewds 16, No first sheet 12
" wasueed. About tan streads 16 per inch of s meterial e provided & busis
weight of 20 grems per square meter of the strand castecial wars appliad by the
equipment 10 a second sheet 32a of loop material formed offbysiro-satangled
Rayon/Polyester with & basis weight 56 pravea per square meter comnnerclally
wvaiiable under the trade nams "Verxtac Venalon™ from Vermee, A Division of
Intermational Prper, Walpols, MA. That materisl was compantad approncimately
40% (Le, the compacted matorial could thes bo extonded 0 2.5 thows ite

o langth) using the Micrex p descyibed above which pofianed the

WO MDD TR 7
‘mmerial snd placed & mkro 3 loop patten ic the girnction of the
sowwoves xanterisl that aliowed for longitudinel ing of th el end

agugsent of hooks 6 that the smteria] provided the loap partion of & hook =d
Yoop hetwser.  The sacond shest 322 was bonded x2 spaced loostions fe the strands
16 I the nip beiwesn the corragetion roll 20 and the maooth chil rell 24 by tim
higes 19 of the comugation meaber o roll 20 The sorragation rall 20 wes s
sbout 230 F, s the ohll roll was st shout 85 F. The line spewd was shaus 15 feer
per mioute, and the malk tempetamre in the extruder 22 was sbout 425 F. The
shwat of loop material prodeced was lnltlalty flat with the entire second sheet 32a
Iying ngalost the mrends 16, but was lly mitetch in the meching drmerion snd
sulansad 50 that the sivamds 16 retuzxaed to thelr origiont lengthe and the portions of
the second sheat 323 herween the poctioms thereol stteched to the sinmds 16
forzaed arcusts portions 13 sbout 0.012 inch wide ot the srands 16 end
approximataly 0.06 inch Ja height froem the strands 16, Bafhre mxch stresching, the
loop materia) producad coukd ba wornd fiat oo a roll which produced 2 roll thet
was mors denss and thes mons eanlly shipped 2nd stored thes & roll of the e
mstavial after it was styesched ad released.  The siastio shesi-Hie comsponits 10
Gum produced wes soft, brestinble snd isspacsive, Sud good elssic properties, ¢
et wack down whea to straigivien the ficst chadt 12 o extend the
angth of the Sirat shoat 12, and was desmedd :3all] an & didde pansl on 4 child o
aduk incoctiuant daper or an a tréoing pant, or as the loop porticn of 2 ook and
Ioop fhatener, or 2z an clastic wrap.

Example §: An slustio shoet-Eke conmpechs similar 1o the elaple suee-ike

dath T +
the

" componlio 30 ficarsted fn Figare § was zada caing the equipment lewtraged in
rubber I

Pigurnd A i
*Kratoa Q1657X" from Shell Chemical Company, A Division of Shell O
Company, Atlants, GA, was used In the axtruder 22 to form the strands 16, About
ten strancls. |6 per inch of that material that had & besls weight of shout 40 grams
FET BGUArY Saeter ded ata of 450 degres F batwasn two
shanty 12 and 12 of spvabonded aon-esoven polat bonded muterial that had ¢ busls
‘weight of 0.5 oumes per square yurd snd wers ilahl

"
e i

=30-




/193

WO DO FCTISRIET

tradis zume "Amooo RFX, idenification 9:585A, from Amnco Pabrio and Fibars
Compazy, Atants Ga. The sheets 12 sad 37 of muterial wero corrugated by tha
pairs of muting cormugating membars or rellars 20, 21 and 36, 37 respactivaly,
which peiry of sormaguting reambars were identical and were gyachronind 10 move
the ridgen 19wl 33 of the cormgeting mambers 20 el 24 in opposed relationstlp
through the vip borwsss the roliers 20 sad 36 s is llstrated ia Fignre 4, sad to
tharaby placa the anchor portioas 14 snd 34.of the shoats 12 snd 32 of materlel
opposice cach other 0n the straoda 16 83 is Xinatrated ia Figzme 5. Tho mrface
apoad of the cormgating sembers 20 acd 36 way 20 feet per minute. The
cormgating members 36 end 20 were heatad 10 230 degree F and bad rongh
taxctuated sl o esmist in holding the sheets 12 and 32 of matesial along
thalr b the 21 mnd 37 snd the sfip bstween the
eormugming mewbers 35 and 20 at wisich the strxnds wars adbered batwasn the
sncher portioos 14 and 34 of the shests 12 and 33 of munwsl. The corragaring
mambers 21 end 37 warn hosted t0 200 degren F s had & very smooth polished
chrome sarfhces to fhilitate their relesse fiom the shests 12 and 32 of materal
along the cormgating members 21 and 37. ‘The resuitant sheet of slastic material
hed arcuso portions 13 smd 33 that projoctad froen the irands 16 by sboct 2.5
salllmaters, had mm oversll thickness un-streched of sbout 5 milimeters, could be
stvatchod longitudinally of the strands 16 to sbous 1.8 times i un-stretched leagth,
and &d wot anck down sideways whan it wap thos stretched, The resubtarst shost of
slantl; muzwrle) was vory 08t and confiwmatie, and was dewped multable fr many
wses, including o3 2 sido penal an & dlapar, 8 the loop portion of 2 hack end loop

’ fastenar oc s & madica] wrap.

Examgin 6 An eimstic sheet-Hike coumpoite simiiar to the elagtic sheet-like
eombposite 90 Mustrated in Figure 16 was made with the equipment Blustrated in
Fignre 15 excapt that the bonding roller §3 kad & smooth oylindrical periphery. The
two shests 89 snd £9 of material uesd wers the sposhonded polut bonded
sonwoven meterial bavisg 2 basis weight of 0.5 ox/square yerd that is sold uadar
the trads name "Amoco RFX, idemification 9.585A by Amooo Fabric end Fibare
Company, Atits Ga. The two sheats 53 and 39 were compacted to 30% of their

a1

original length (3:1 conpaction) by the Micrex prooess described sbove weing the
shest compacting dovies 86 and 87. The compacted shests 91 and 92 were
diractad he pecipbaries of the £2 and 53 on opposite sldes of
the cartaln of roloan strandy 55 us I iRosteated in Figars 13. A thermoplastic
rubber onsurerelelly sveliable voder the trade neme “Kratos G1657X" from Shall
Chemical Compexy, A Division of Shell Oll Company, Athexts GA, was meed Inthe
wxtruder 53 to form the strands 95, Abont ten strends §5 per inch of that materia?

that had = besis waight of shout 40 grams p ded xta
temperstore of 450 degress Fehrenhelt betwaen the two compacted shosts 91 sad
L] the paripheries of the boniing rollers 82 and K3, 'The bonding rollers £2

snd 3 polnt banded the stnds 95 10 the compacted sheets 91 and 92 at about 7
bonding looation 96 per inch, although additional bonding between these bonding
loaation 56 wers noted. The resultsns clastio shest-like composits 90 was soft,
exhibited good clastio propertias and did not aack down whan elongated to the
maxiram non aonpected lengths of the first and sscond shects 88 and 85, Tha
clastic sheet-ika composits SO sppearad t0 have meny potewtisl uscs, such a¢a loop
portion of a hook and Ioop fastener, a disper side panel, 2 medical bandugs or s a.
headbend. .

Exampla §7; An clastlc sheet-Bke composite imdler to the siastic sheet-fke
composits 100 Mustratod ko Figare 17 was made with the squipment Iustrated i
Figura 15 and degeribed b extemple 6 exccapt that only o shest 38 of the sheet
material descxibad In e 6 that wea d sbowt 3:1 to form the
compacted sheet 91 was used to form the slastio shoet-Uke composite. The

" pemiting alasic shest-How compoaite was soft, eoathemeble et did not neck: down

oace streiched. The exposcd skie of the clestic smrands 93 exhibited goud coheslon
to the elestic sheyt-iks conrposite when b was wrspped an ltssif. Appareat
potentisl uses included & low cost medical wrap or us & gide panel on » disper.
Ezampla): An ainstic shest-5ke composite similer 10 the slnstic sheet-Hke
conmosite 50 Nhugtrazed iz Fignre 16 (except that it did not hxve tha specific
boading locstions 56) was nwde with the equipmant Mastrazed b Figurs 18 1n
which the bonding rollers 102 and 100 both have amnoth oylindsical peripheriss 105
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and 106, The two shests 88 and 89 of ptarial used wers the spubonded meterial
old th desiguasion "Cal 0.5 0z PP mp d* by Fiber'Web North
Americs, Ino, Simpeonville, C. The two shosts 53 and $9 wars compacted 1o
50% of their ocigine] Jength (2:1 compuction) by the Micrex process deascribed
sbove naing the vhass coxnpacting devices 85 s 87. The compucted shests 91 aad
92 ware directed vioag the perfphariss of the bonding rellars 102 sad 103 on
opposite sidey of the curtain of molien grende 95 a3 s Hlustrated in Figre 18. A
thermorisstie rubber comsmercially svallsble tmder the trade ks "Krston
G1657X" from Shell Chumicsl Compeny, A Divislon of Shell Of Company, Atlania
GA, was tsed I the extrder §3 to fbrm the strands 95, Abeut tan strends 95 per
inch of that eywtwial that had a besis weiglt of aboot 33 gremms per square meter
were sirudad af & temp of 450 degrees b wo
compacted sheots 91 and 92 slong the peripheries of the bonding rollers 82 and £3,
“The bonding rollers 102 and 103 bomded the strands 95 to the eospacted sheets
along their entire langths. The resuiiang elastic sheoi-lie composiie was soft,
exhibitnd good elastic proparties snd did am neck down whan slongated to the
mexihemm 100 compacted lengthe of the first wnd second shests §8 d §9.

Tho prowent brvention hes now been desoribed with relerencs o several
wrbodinants sl modifications theranl B will be xpperent to those sk¥led in the
art that sy changes cas be made in the embodiments descsibad without departing
from the scope of the presant irvention. Thazs the scope of the present iovention

should not be Bmited to the und methods Thed I thls application, but
. oaly by d mathods desaribed by the lary of the clakms and the
of thos and methods.

1. An alzatic shest-Hica composite consprising:

u mulipiicity of genarally paralle! elocgats stnuded srends of realliently
clamio thermoplastic mtterial extandicg in ganamily paralle] spaced ralaticnship,
wach of sald strams harvirg opposis o sl that eve speced
from and are adjacent the dougate slde murface portions of sdjsctnt strande, wad
each of sid strands also baving oceresponding opposite first and ssoond cloogata
worfico postions extending betwesn ssid opposits siongate side surf
wd

& firse shest of gcbls material having spaced snchor portions tharmally
boaded st firs: shest bonding lnostions to longinsitally spaced perts of the strends
along mid first elongste sorfhcs portions, and heving sronsts partions projecting
fiom seid elastio strands berwoen ssid first shoat bonding locations;

he bonds betwats sald strands snd sald anchor portions a2 sid first shaest
bonding Iocations axtending slong the entire parts of the side surfico portions of the
strandds thet are clossly ajsosas the sachor portions, snd the strwads having patirm
morphology along thelr langthe incloding t seid bordiog locarions.

2 An elestis shoes Jike composito acconding to claim | farther inckafing a
socond sheet of Sexibia masorial having anchor portions thermally booded &t gecaed
sheat bonding locaiions to longihudinally spaced parts of the mrends along sid
socond elongate murfeos portions, aud bevieg WELMS portions projecting fine mid
‘second eiongste sarfaes portions of the einaie sitady between suid socond shest
boding locati

3. An slastic shost-fiks composite acoording to claim 1 wierein ssid first
shoet i3 formed of noowoven fibers that s bandad intsrmally of the shost, mid
Sbexs baing oyinkied aad coxmpressed within the firet sheet a0 that the first shest e
be eselly expanded by pactial stralgiunning of the fbers in the first shest and o
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alow the slastic sheot-Hike composits to be sxpmmied put the condition whero the
mejar mefaoos of the first shoets are sirsightased,

4. An alantic shwet-lis eosmpodsies scoording to cisios ? svhareln mid strandy
heve & grestr width betwesn asid opposite alongate side srface portions aloeg
said fiext shoot bonding locations then harween sald first sheat bending locetions,
and the strands gra formed srotund mnd indeted by ths srousts comwex surfices of
the anchor portiong az sl first Thonding provide firm attaclenent
‘etwarm sald ficst ehoat and aald strandy.

5. An clagtic shest-Eke composite comprhing:

» smitiplickty of ganorally pamailel slocgate extrudad srands of resifiently
alasilc 4 -~ e ally purallel spaced ralaticashlp,
aach of wid ing opposits dongate sids sariixcs portions thet are spaced
fram end uy udjacent the siongate side mefioy poctions of adjecent strands, end
cach of mkd srands also having corresponding opposics first and second elongeid
[ ]

n shont of siretchablo fiedble materis vt when stretched in & firs direction
will rstalo most of the lengih 1o which it Is stretcled, said shost hevieg spaced

sacher portions y bonded 10 longiiinally spesed parts of the strinds slong
i firt sicmgets surfice portions at bonding locations;

the elastic sheat-fike aita ek hie pust the condirion whers
1ha mej of the sheet igh mch stretching sad relosse of tha

shest-fiks composits censing arousto portions of the sieet to prrject from mld
slastic girands batween wid first shoet bonding locatioas.

6. An olastic shoee-iike composize acconding to clsim § wharein mid sheet s
formad of sonwoven fibars that ere bondad toreroally of the sheee, ssid fibars haing
crinkied xad comnpressad within the shest 80 that the sbest can be esslly stretched by
partisl strelghtening of the Shars In the shest. ’

WOMBO . PFCTICINSASN?

7. A method for forming an slastic sheut-Hke componits, mid mwibod
onmprising:
providing a first shast of fexibis material;
Swwing tin first sheot of Daxiliia meterial to heve wrcumsy portions
5  projecting ki the sxme direstion from speced anchor portins of the i sbest of
Sanible patarial;
axtruding speced genwraily paraliel clongsts streads of molien thacoplastic
mtarisl that is redently slestic when cooled onto the sochor portions of the Srat
shoot of Sodbie matortal 10 form resifently slawls strands thermally boadod to ad
10 extosing betwesn the machor portions of the st shest of fiecibie material with the
arcaxts portions of the Grst shast of flaxible muterial ting fi wpond
slongats ids murface portioas of the saads; aed
aofing end solifylog the sruds.

] 1. A methnd for Sorming an slastic shest-ike compoelts sccording ta cleim
7 frther inchufing the step of proming mid strands onte: te first sheet boading
Iooations 20 thet esid strands bave 8 greater width slong mid Srut sheat bofing
Jocations than batweos the first sheet bondiog Jocations, the strande are Sumed
aroond and & by the aroi urihces of the machor portioss it the

2 first shaet bevuiing lovstions 10 provide firm bonds betweso the first shes and the
strmvis alowg the sutire skda surface portions of the stresds that wre closely adjacent
the mechor portions.

9. A marhod for forming aa elastic sheet-Rkn composite according 0 dlaim
3 7 funbor inchafing tho stops of
providing u seooud shent of fiexible material;
forming the second sheet of flexiblo matecial to have arcusts portions
projecting in the seme direction o spaced anchor ptions of the secan! shest of
flexible materiat; sud
» positioning the spaced sackor portions of the scond shest of fiexkia
matertal in choasly spaced oppoaition 1o the spaced machor portios of the frat shest
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of fiaxibis mugterial with the arcusts portions of mid first and sscoud sheess of

feuible mateial projecting En opposite Srections;
xnd wharels seld ding nep symced pecorally parailel
X & of mokn T J gato the ancher

‘Portions of both the Sr and seoeed shests of Sexkis mutaiel to form resllendy
alanr stronds bosded 10 and extending betwees the anchor porvnes of both the
S end secoud siicets of finxible mevertsl with the arcoate portioms of the St and
" sooond shicets of flaaibls material projecting 2 opposite direotios from

#i32 e second clongate side mrfhca portions of the

¥ Opp

10 A matiod fix Sorming se clastle shwet-iks Compraits according tn
claim 7 Serthar Inciuding the staps of

providing & second shest of streschehie fucble materfal thet when steetchad
wdll rizin most of the shrps 50 which It s siretched; aad

positinaing one srfhcs of the sevond sheet of Swalble repers] in closely
mpaoad o the spacad anthor portions of the St sheet of Bexdble
material on the side of the spaced snchor pordons apposita the srcoxte portions of
the fiest ahest oF flouible rmstectsl;
wherein said extrufiog step exerudes the spaced generally paraliel slongate
'] b e maseried butwewn mxd outo both the noher pentions
o the £t shwet of fiexibils material anl the acjacens of fhe sacond shest of
flaniin muserial 10 fiwm rosifiently sinstis strancs bonded 1o and sxtendiog betwess
the e pastions of the first shat af flextbie muterial and extamting siong snd
boadied to spaced loostions slong the aurfce of the scond shaet of fiexibls matertel
opposise the portions of the fine sheet of il ancl

‘wiserein mid method flther inchudes the step o
strotching aeld elustic shest-ko compreite longlhfinally of mid ptrends after mid
enaling prd wolidifylag stop tr perciatantly srwich peid second st of Sexble
mterial 50 thes upoa elestic recovery of seld wrends, smid second sheat of Sadble

e
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material will b postions proj from cormasp slde mwfhon
portions of the siresds

11. A method S Sorming s alsetic shant-The componlts, mid method
comprising:

provifing s deest isde Sexibia seuseciel Ut when s
ot Brwciion will retein cacet of the leog?h to which it s screechet;

extruding spaoed graerally peralisl slongets stracds of molten thermopbastic
matwial that Is resiliently slatic wheo cooled;

thenmally boading together spaced anchor pos s of the first shest: of
Sandile maserial amd ipaved portions of the resfictly shetic atraads s that the
srwosls exctand e the fir direution between the sachos prtions of the first sheet of
Zanlblo matavial with a sidy murfios of the frst et of Scscibio matertal Mying siong
slongte sida wrfhes portions of the sirands; sed

conting ered 9oliifying the strands.

12 A oathod for Sorming an elastic sheat-Nie composite according to
claim 11 whersin mid souhod Sather inciades tha step of siretching the elssic

shoat-Hkn in the Srm direcel e of mid strands sfter said

cooling and sofidifying step 20 that upon slestic mosvery of seid serands, seid shest
of Bexible material Wik hev i portices projectieg Siom diing idk

norfies ponions of the srumds.

1. Amathad for thruing an clestic shess-liks coxaposite acoonding to
cltin 11 wherein the ehast of fieible material provided in seid providing step 31 &

sheet of fibery that arw botded ky off the sheat, sald fibors being
orlakled and compressed within the shest 80 that the sheet can be esily stretched by
partial struightening of the foars in the shest.

14. A diapomble disper or other garmant incloding an siastic sheatlos
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 swidplicity of genanily parsiidl vicugate strands of revillacely shaatic

destic material cxiooding In ‘poralie) spaced rebsionsbip, onch of
sald strands lawving opposite slongnto side sxxfhee portons tht e spaced from snd
are adjacent the slongste side surfhen portions of adjsvent strands, and sach of said
sirands sl having correspondieg opposite first end second songes serice
portions extending berwosn sid opposics slougae side ecrhos perions; snd

a first shust of floxibie materisl having enchor portions thwrwmily boadad at
firmt shet bouding lovat jkadinally spaced parts of the strands slong the
first slongate scrfhcs postines, and heving srcoste portions projecting from aid ot
clongate mirfuce portions of the clastic strands between seid first shect bonding.
Tocations.

15. A dispossbie dispar or ather garment scconding to clal 14 whereln
sl elestic sheet-5ke composite firthey incindes 2 sacond shest of soswown
thermoplagtic fbery that wrv bondled Intecrally of the shest beving aacher portions
tharmally bandied at second sheet bonding locstioos to longinadinally spaced perts
of the elestis strands nlong asid second siongate surfice partions, sed baving
srcosts portioes projecting from asid ascoud siongats surface portions of the elasic:
stvancls batwaen sakd second ahest banding locations, and whavein sald germen
firther Snchud ing fioiible Jayr having oppoits Zajor surfhces and
‘whersin the surfhce of seld first shoet of fleadble mmterial opposiis sadd sracds b
adberad mrface 0 mxfhes with suid covering flaxible lnysr s thet suld strands

-a ing Sexdbie lyer 1o hav s B Been sndd St

clongaw axfkes portions of' the elsstic strends batween ssld ficat shest bonding
3 tomid of mid gt shast of fleadbln

mterial,

16. A dispomble Exper or other garment according to clsiw 15 whereln in
mid second sheet of noowovon thatwmoplastio fibers that are bomded internally of the

shest, soid fhery sy erinkind snd compresssd within the sheet g0 thet shest can be
expandad by perthal scraightening of the Shers In the sheet.

17. A dspossble disper or othar germent acconting to disim 14 wharsln the
bonds between skl strands and ssid sachor portinns at seld st shest bonding
Ipustions axtend altxg the sotire pacts of the skio muthce portions of the el
it iy adjacant the el srvands have & graster width
satwecn sald opposite eloagate side surfhce portinas slong sid it shast honding
Toowtions than betwean sekd first sheot bonding locutions, sad the strands are formed
arcund and indected by the arcuste ooevex surfices of the anchor portions ut seld
firgt shest boeding locationy to provide firm sttuch b sald first
sui) serands.

18, A dlsposshle dlaper ot other germane soconding 1o cleim 15 wharsk
ki dispasstle tncndes hook megns ad r with mid
Layer of aca-woven fbars ao that mid hook mesns end seid secumd layer af pon-
'wovia fibars provide & relessbly engagesble fastaner for Smteving together
portices of sald disposshis prment.

19. Bquipusent adepted for forming slasth shaet-Eke compasits fom
realllently elastic therswnplestic muberial and & shast of flmible material, ald
squipment comprisieg:

firae and second ganorally oyfiadrical cormageth ebers each having an
mxle snd Inchuding o mubigiicity of spaced ridgss defining the periphary of the
cormigmtiog membar, the ridges kaving outer sorfhem and deficing spaces hetween

. md 1 to recet tions of the ridess of the other ing

member in mashing hip with the sheos off faxdt

means fbe mountixg the carrgating mewhars in axislly pesallel relsdenship
with partions of the riiges in mesking relaionship:

means for rotating a least onn of the cormagating mebers 10 that when the
shont of ficxibic material I & botwees the mashad portions of the sidges tha shest
of fexdbic matarial will be gemerlly conformed to the peripisry of the first
cormugeting maber to form srcuate portlons of the sheet of fledbls meteriel in th
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spmcas batwamn the ridgw of the fine corragating mumber und to fam snchar
portions of the shest of fiexdble saterial along the cuter sarfhoss of tha ridges of the

first conugating member;
maem for rotaling the firmad shwst of ficable materiai slong the paiphery
5 aofthefim ting member for a predetermined distanes b pam
the mushing poctions of the ridges

masns fbr extroding resiimsly elestic thermoplastic. matrinl o form »
multiplicity of ganerally parallel elongate molten strands of the resiliently slastio
chak 4 panilal spaced relationship snd for
10 posifioning the molten strands on the sachor portions of the shest of flexible
material slong the poriphery of the St conogeting member within the
predatarmizad distance.

20. Equipment for forming alantic sheet-lks composite weennding ta claim

15 19 further inchd lly oylindrival cooling roll buving an axix;

maans for rotatsbly mounting tes cooling roll in exielly perallel relationship
with the som;gating rmenbers wih the periphery of ths cooling roll clossly spaced
from sad dafiging a sip with the periphary of the first carragating member t the
prodateraiead datance frors the masking portions of the HAgeE:

n —hﬂhlmﬂdhdwu‘-ﬂ_h
sirmched will retain most of the slupe to which & is stretobsd slung the svikcs of
the cookag rall into the nip with the peviphery of the fint cormgating mesmber s0
that the moltes strands of resiieatly alastic meterial adbare the aachor postions of
tha firt shest of Siexibio meteriel 10 tha adjscwt surfce of the secoad sheet of

29 Dexcble mmtarial to firm resifiently elastls strands bonded 10 aad ecteading between
the anchor pertions of the first shest of fiexihis material sad extunding nlong ead
bonded to spaced locatioes aloag the sarface of she second shest of flextbla muterial
opposits the xchor portions of the St sheet of flexible ratsrial; md

e for wreiching sl alastic dheet-Bke composits longltudinally of ssid

30 strands i permwmtly strecch seld secomd sheet of flexihle msteriel oo thet upon

alasilc: tacovary of sid strandy, seid secoed shest of ledble materist will leee
anite portioas projecting from corresponding sids surface portions of the sraads.

21. Bquipment adupted fior formicg siwstic shect-lks oomposite aceording
10 chaim 19 furthar oomprising”

dhird nd fhuth Ry cyfindrical corruge asdh baving =
sals and Inoinding a neiltipficiry of spaced ridgos deficing the pariphery of the
cormagatiog member, the ridges baving outer surfhces and defining spsces betwsen
mid shiges aduptad to recvive portions of the ridges of tho othar corrugating
manber in meshing rebationsbip with » second shast of flexcible material
tharebstween;

mesns for mommting the third and furth corugsts in exdully
parllel relaticuship with portions of the riiges in meshing relationsbiy;

manns for rotating st loast one of the thind and fourth cornagating menbers
20 thit whan the second sheet of flexible materis] iy fod beswemn the masshed
portions of the tidges the swoond sheet of fiexibis romerinl will be peowally
conformed to the pariphary of the third cormagating member to form arcuste
prostions of the secand shest of Ssibio matarisl b the spucus betwesn the ridges of
the thind corugating member sud o form snchor pordons of the st of Sadble
material slong the coier surfkoes of the ridges of the third conugeting memsber,

tenze for retaining the formed second shear of flexibls mtarial niong the
peripbary of the third cormagating member for & predetermined divtaoce vhw
movement past the mashing portions of the ridges of the third and fursh

carragating mexbers;

mald third being positionsd In speced relationsldy fom
said first corrugat that seid L rostliontly elastic
thermoplastic materisl to Sm s multiplidty of gesenily peralie] cloogete molien
strands of the resiliently slastic st al extanding in geasrally paraliel
spacad relatiooskip positions the molten rands on the mchor portions of both the
first and second sheats of ial alang the peripheies of the firt and third
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2. Kok depted fx fornting elastic sheet-like compoales acconding
to cisim 19 whereln the riiges sxtend srownd end ars spaced along the axis of the
conmgating meibors aad seid equipman incladdes moans for reciprocezing the
menns for sxtruding to reciprocate the spaced strands of moken thermoplastic

rial axially of the tiny thers as thoy ded onto the aachor
pornions of the sheet of faxibls material slong the periphary of the first corrugating
member.

2. Bauipment adapted for forming elastio sheel-Fky composite from
resillontly slsstic thermopisstic meterial snd & shoat of faxible matoril, seid
squipment comprising:

[} Ry cyfindrical th umher having an mds and including &
mmisiplicity of spaced ridges defising the periphery of the cormxgating member;

means for extniing resilently elastic thermopisstic material to fhem s
multiplicity of genoraily paralial slongate molten strands of the resHiestly slsatic
thermoplastic maserial xctending in generelly parallel spaced relationship;

g ling rofl kaving an axis;

means for rotatsbly momting the xialty paraiiel relationshl
whh the conugatieg meomiber with the periphery of tho sooling roll closely speced
from and defining a nip wich the periphery of ths

soeans foc griding & sbost of stretcimble flrdbl sl that wh
will retain most of the shape o which 1t is strotched aloag the surfca of the conling
rail iato the wip with the periphery of the corrugating member o thet the moltwn
sirands of resiicasty elastic metacis] adhere 1 the surfice of the sheet of Sexble
matecial opposite the cooling foren resilontly olasth ds bosxded to spaced
locations sloog the surfhce of the sheet rial by the ridges of the
cormgaiing member; md

mesns for strotching seid elestic. shoat Jiks compoaiie looginadinally of mid
sirands to permanantly stresch sxid secord sheet of flextble materisl 2o thet upon

alastlc recovery of mid strands, sald sheet of Sexibis muterial will have mrousis
portlons ing & ding sido surfhca portions of the strands.

o

24, An alastic shest-Hcn oomposize comprising In its us-sirwichad state:

a amtipllchty of generally parallal slongate extrudcd strands of reslliently
dlastle th ic arderial ding In paraliel spaced relationship,
each of mid srands having opposite siongate slde surflce portions tht ace spaced
from snd are afzomt the slongate skie surface portions of adjecent strands, end
wach of szid strands siso baviag ding oppouite first and second ok
surfhce povtions extending betwesn sid opposits slongate side surfkos portions;
and

it el sheet of e materia] heving opposite mejor mafces,
and belzg d betwoen said surfaces in & first direction slong aeld murfhoss so
that mid first sheee can be extended in mid first direction ia the range of 1.1 to over
4 times hs compacted lengsh in sald first dicection, seid first compacted shest baing
thermally bonded to seid frst clongats sorfice portions of seid strands with mid
sirands extending in seid fir direction 80 afSord elastio extanaion: of sid strends
sl maid sheet in said firs direction.

25, An clastlc sheet-His composite according to clabm 24 further Inchucling
a second compacted sheat of faxibls myterisl baving opposits major murfaces, mnd
being compacted betweon suid surfhces In a St diroction slong sald mafhces so
that sid second compaceed sheet can be axtended bn asid firat direction In the ngs
of'1.1 10 over 4 tirmes it oompaoted length In sid firit direction, seld second shest
eing thermally bonded to said second alongits surfhce portions of sald strands with
sald srands fing in said first direction 10 afford elasth fion of seid
strands and both of aakd compacted shests in ssid fiesz direction.

26. A meshod for forming ax elagtic sheat-Tke composite, said mathod
L
providing » first sheat of fiexible materie] having opposits maj
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compacting the first shest in & first direction paralis] $0 the mrfaoes 50 that
the first compacted shest has opposics mfsces and can be extendad In the first
direction in the rangs of 1.1 to over 4 times ks conzpacted langth a the first
diroction;

oxtrding spaced iy parailel siongsts streads of molten
matestal thet is rosiliontly slastic when oooled cato ooe of the mufhoss of the first
oompacied shest to form resltiestly clestic strands thermally bonded 10 and

dling ko the firpt directi the first conzpacted sheet; and

coaling and scliifying the strands.

27. A dapomble disper or other disposshle germent inchuding ea clastic
sheet-fike . rising in it had state:

= mitipiicity of gononily perallel dongate sxtruded streads of resifiently
slastic thermoplastic mateciel extending In generRly parailel spsced relationship,
ench of the strands having opposits elongats side surface portions that sre spaoed
from snd are adjscent the elongme side mxfios portioss of adjacent strands, sad
each of the strands also having o alts firat s0d second dongsle
marface portions spposits slongato side surikcs p d

afint compacted sheet of flexibio matedal heving opposite major nxfoes
and belng compacted batweoa s2id sarfhces in a first direction slong seid purfaces so
thel seid first comp shaot o b d i pald S direction in the of
1.} to over 4 times its compacted langth in sxid first direction, said first conspacted
shoat being thermally bonded to seld first longate surfaco portions of ssid strands
yith said srands cling in suid first direction 1o sfford slenti of mid
strands and s45d first comp sheet in said first i

28, A Ssposbie fiaper or other di bie gar ding to ciaim 27
wherein longitodinally spaced perts of the srands are thermally bonded to seid fint
compacted shost at spaced bonding locations along mid strands.

FCIIPSNSITY
19, A dispossbia disper or other dispossblo pumsent scoording to clsim 27
'wherela the strands are th bonded to said first d sheet along
amentially the extire longthe of id straads.

30. A dispossbio dlzper or other disposshie gunment socording to clelm 27
fhrthar Inchoing a seaond d shest of Sexible muterial having opposite
*md“wm‘_hlhmh
aald surfaces o thet sald pecoad corapacted sheet €an bo axtended ln seid first
ﬁlﬂ.iﬂlh_llﬂ.lhﬂl%ﬁuhmmh-ﬂh
iwdw.-u-udu_di-bﬁ.mtnddw-u—ud
elongate surfice portions of sald atrands with seid strands extonding i sid firt

to atioed elastio joa of ssid strands and both of sid first and second

oompacted sheets in sid first direction.
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