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IMPROVED METHOD AND APPARATUS FOR INCREMENTALLY STRETCHING A
ZERO STRAIN STRETCH LAMINATE WEB TO IMPART ELASTICITY THERETO

SN TECHNICAL FIELD

" The preseﬁt invention has relation to a "zero strain"
stretch laminate web which is assembled in a substantially
untensioned (i.e., "zero strain") condition and which is capable of
being rendered elastic by mechanical stretching.

The present invention has further relation to method and
apparatus for producing such a "zero strain" stretch laminate web,
wherein predetermined portions of said web can be rendered elastic by
mechanical stretching.

~ The present invention, 1in a particularly preferred
embodiment, has further relation to method and apparatus for
rendering predetermined portions of such a "zero strain" stretch
laminate web elastic in one or more directions while the web is
moving continuously at high speed in the machine direction.

The present invention has further relation to such a "zero
strain® stretch laminate web comprising a multiplicity of absorbent
articles, such as single use diapers, connected one to another along
their waistband portions, each of the diapers in said web further
including at least one elastomeric element secured to either the
topsheet, the backsheet or both while said elastomeric element is in
a substantially untensioned condition, at least a portion of the web
containing said substantially untensioned elastomeric element being
subjected to mechanical stretching which is sufficient to permanently
elongate the web to which said elastomeric element is secured. To
the extent that it is not secured to the elastomeric element, said
permanently elongated web undergoes z-direction bulking betéegn
adjacent points of securement to the elastomeric element in 2
direction perpendicular to the plane of the elastomeric element
when the tensile forces are released and said elastomeric element
returns to its substantially untensioned configuration. Regardless
of the degree of 2z-direction bulking, the "zero strain" stretch
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unt-ensioned (i.e., "zero strain") condition and which is capable of being
rendered el astic by nechani cal stretching: The present invention
- has furthwoemhsaddon to net hod and apparatus for produci ng BOEAIS92/00306
strain" stretch | am nate web, wherein pred&term ned portions of said web
can-be rendered el astic by nechanical stretchin present,

invention, in amipate pertisn 9f theoweh (isgt @#ﬂﬁé%theﬁlaSt‘Fﬂiay extepgihle in
relation to negheodirédtdonappaimtisl dtretchdngerdtngdepstedpt aonthedppiatt béns

of such a "zero | am nate web elastic in one or nore
di rections Mhl|éﬁ§%g*ﬂ66§%%ﬁﬁ ing continuously at high speed in the
machi ne direction. The Wésﬁiaeséh‘leﬂth%nt i18n hasparticularly eirrefenredo

sgch g "zer o st lre’l\ibeduﬁ‘efnﬁﬁttf‘ah #mhé»atrelmbncmmﬂsmmoa iﬁél' apparatud wh@rLemn
2 ong their vi B MRBRY ERbntroLSiEcp, ARRanEREeT R f<y Cashtad i BY
i ncl udi ng at | egassbnge sefhJapinate webl between e patredf tmeskingheorrugatedopetset |
the backsheet or both whije $Rbser?! AThOEMibF HaZRlrthér! Nrelation, in a
particularly preferred embodiment, to a single use absorbent bandage

10 structure, such as a diaper, having discrete elasticized portions

thereof formed by the method and apparatus of the present invention.

ACKGROUND ART
In simpiest terms, a "zero strain" stretch laminate web, as
those terms are used herein, refers to a laminate web comprised of at
15 least two plies of material which are secured to one another, either
' intermittently or substantially continuously, along at least. a
portion of their coextensive surfaces while in a substantially
untensioned ("zero strain") condition. At least one of said plies is
preferably in the form of a continuous web to facilitate continuous,
20 high speed processing. The other of said plies may comprise a
continuous web or discrete elements or patches secured to the

continuous web at predetermined locations.
As used in the foregoing context, an "intermittently"
bonded laminate web shall mean a laminate web wherein prior to the
25 application of tension the plies are initially bonded to one another
at discrete spaced apart points or one wherein the plies are
substantially unbonded to one another in discrete spaced apart areas.
Intermittently bonded laminate webs of the first type can be formed
by passing two heat bondable plies through a heated patterned
30 embossing roll nip or by applying discrete spaced apart areas of
'adhesive to one of the plies before bringing it in contact with the
other ply, while an intermittently bonded web of the second type can
" be formed by feeding an adhesively coated apertured ply or scrim
between a pair of substantially continuous plies. Conversely, a
35 "substantially continuously" bonded 1laminate web shall mean a
laminate web wherein prior to the application of tension the plies
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. a.substantially untensioned condition, at |east a portion of the web
contai ning said substantially untensioned el astoneric el enent bei ng
subj ect ed wo 9gmiskani cal’ stretching which is,sufficient to p@CGRHSIY 8706
el ongate the web to which said elastomeric ¥ enent is secured. To the

extent that It }@Otiﬁ@?ﬂ(ﬁd ﬁo?ld&&]esﬁ*)%%wﬁwc c%hf’ﬂﬁﬂ a’ug Pﬁé ”'Qﬁ?c'ﬁuy

el ongat ed web undergoes rectron bu
securenent to thethﬁpmﬁheﬁh%"'el aieast ofp ‘é‘ v faset | oﬁ“%?‘?ﬁéﬁaﬂbuF%ﬁf‘B‘"{s%
pl ane of the el atond®d iiemitlatebaibs \Edbé Or@ by | extiadingsa Fipst substaati Ay

cont i gur at on. bR isrRgyaRt i odIENT b Gl tect Ty “AivgTAC decond iy

"zero stra|n5 othii be cthe f1rst ply is 'm a heated condition, passing two heat
bondable plies between a heated smooth surfaced roll nip or by
applying a substantially continuous adhesive coating, spray or
densely batterned melt blown to one of the plies prior to bringing it
in contact with the other ply.

10 One of the plies employed in a "zero strain" stretch
laminate web of the present invention is comprised of a material
which is stretchable and elastomeric, i.e., it will return
substantially to its untensioned dimensions after an applied tensile
force has been released. The second ply secured to the elastomeric

15 ply is elongatable, most preferably drawable, but is not necessarily
elastomeric. Whatever its composition, the second ply will, upon
stretching, be at least to a degree permanently elongated so that
upon release of the applied tensile forces, it will not fully return
to its original undistorted configuration. To the extent that the

20 permanently elongated second ply is not secured to the elastomeric
web after the stretching operation, the permanently elongated second
ply expands in the z-direction between its points of securement to
the elastomeric web when the elastomeric web. to which it is secured
returns to its substantially undistorted configuration in the x-y

25 plane. The greater the distance between the adjacent points of
~securement in the x-y plane after stretching, the greater will be the
degree of z-direction expansion in the resultant 1laminate web.
Regardless of the degree of z-direction expansion, the resulting
"zero strain" stretch laminate web is thereafter elastically

30 extensible in the direction of initial stretching, at least up to the
point of initial stretching. |

While the term "zero strain", which is used herein to
describe stretch laminate webs to which the present invention
pertains, has not to Applicants’ knowledge been used by prior art

35 workers to describe webs of the aforementioned type, it will for
consistency be hereinafter used throughout the present specification
to describe such webs.
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2. lamnate .portion of the web is thereafter elastically extensible in the
direction of initial stretching, at least up to the point of initial
stretchi ngw092/15444 The present invention, in a ‘parti RTEUSH2/00706

- preferred enbodi ment, has further relation4o such method and appar at us

wherei n t he nechani cal stretching gf said |am pate web is carried, out Qy
passing sai d | ani nate wel@nBe(a¥efardYpeXxacubion gt ram, dnteymitheat by bopdeds "zero
The_ present ingtrdindnstreteh Tamihey webeiatdiedlosednin &l sar Patent ag)07s,189

preferred embodi gRljey 4g %aﬂié%e.e‘és 120507 RERL 3gndzes St ﬁugﬁﬂﬂﬁﬁ% é&cﬂueﬁs
a diaper, having discrete elasticized portions theteodf forned by 1he nethod
and appar atus of distdopweesenf itheerpforementioned Galligan et al. patent, two

5 superposed continuous plies of rubber, one of which is under tension
and longitudinally stretched, are passed between a pair of pressure
rolls traveling at the same peripheral speed. One of the rolls is
provided with relatively small or narrow projections in a desired
pattern, which projections cooperate with the second roll to press

10 together into adhesive contact small portions of the two plies of
rubber so that relatively closely spaced small areas of the
superposed plies will be united in a pattern similar to that of the
projections on the pressure roll.

According to Galligan et al., the roll cooperating with the

15 roll having projections may be smooth, or instead it may be provided
with mating projections similar to those on the other roll. The
rolls are spaced apart, depending upon the combined thickness of the
two'plies of rubber, to a degree sufficient to provide the desired
uniting pressure without undesirably thinning the rubber of the

20 Jjoined areas.

Upon issuance of the joined plies from the rolls, the
tension on the stretched p1y is relaxed, and as a result this ply
contracts in length and also slightly expands in width. Since the_'

" unstretched ply intermittently bonded thereto cannot thus contract,

25 it is drawn up from a longitudinal direction in puckers or crinkles
4. In the specific embodiment shown in Figures 1 and 2 of Galligan
et al., the top or crinkled ply is designated by the numeral 1, while
the stretched or backing ply is designated by the numeral 2. At 3
there appear narrow parallel joint lines at fhe points where the two

30 plies have been united by the pressure.

In "a succeeding step of the process disclosed in the
Galligan et al. patent, the foregoing intermittently bonded composite
comprising a two ply crinkled material is very highly stretched in a
lateral direction (substantially parallel to the joint lines 3), the

. 35 tension being sufficient to stretch the top crinkled ply 1 beyond its
elastic limit. However, the applied tension remains within the
elastic limit of the bottom or backing ply 2. If desired, the

This Sheet Has Been Rerilaced




. BACKGROUND ART In sinplest terns, a "zero strain" stretch
|"am nate web, as those terns are-used herein, refers to a | am nate web

conpri sed @o eds1k4@St two plies of material which are secur eBCTHISH2£00706
another, either intermittently or substantidly continuously, along at

| east a portion of their coextensive surfaces . while in a substa tigl
unt ensi oned ("zer dageral ptyetching: payh be A0 pogeintyAs Mvighaty ?IQF s ?,géé the

preferably in the dragimadf wRRithoof ithe aindisedpted chbmposiitéat e continuous, high
speéd processing. The sal | s Y- S , t| S ;web
or discrete elenents or géﬁﬁégqéeecgégaﬂyoqt h{egac%af#% ugtﬁ%&'g? b%U it
predet er mi ned | oc#lpskis 1imit, its crinkigs dgare, nepessasi Wy sermgnentiyckhinngd, out

"interm .ttﬁnt 1" li!ﬁOQd_eﬁtb%ﬂi Ndfrectidn sbalthatredivena thenilatéralwtlensivar @nn the
rother * at di oor deiasdc sbder, SPoreldalel Bhe SpBfficidl vy of REdRitel Pan®if
substantial | y unbangecrinklonehemcphead ifhatli wilktbe mychcorraiparthanrthad of the
Internittently bondeded RRUIRA PorEioh Of tHRCbhéiRg pMUP2.Cals e rbodTE;dwhen the
backing ply 2 laterally contracts, the crinkies 4 on the top ply 1
10 are drawn up from a lateral direction, and since their superficial
" ‘area is much greater than before, the contracting effect of the
backing ply causes the crinkles to assume a highly irregular and
distorted form between the joint 1lines 3, i.e., it produces
z-direction bulking of the composite, as generally shown in Figures
15 5, 6 and 7. Galligan et al. suggest that the resultant "zero strain”
stretch laminate material is particularly suitable for use in the
making of bathing suits, bathing caps, shoes, aprons and other
articles. |
Another early execution of an intermittently bonded "zero
20 strain™ stretch laminate web, which is specifically suggested for
uses such as toweling, wiping material and expendable garment
material, is disclosed in U.S. Patent 3,025,199 issued to Harwood on
March 13, 1962. 1In particular, Harwood suggests the formation of a
scrim comprised of intersecting sets of threads or filaments 2 and 3
25 which are bonded to one another at their points of intersection to
form a reticulated reinforcing network 1. A pair of nonwoven layers
4 and 5 of fibers are preferably attached to the opposite sides of
the reinforcihg network 1 formed by the intersecting threads.
The laminate web structure disclosed by Harwood is
30 thereafter subjected to a stretching operation in one or more
directions to permanently expand the nonwoven webs 4,5 secured to the
opposed surfaces of the reinforcing network 1. According to Harwood,
this may be carried out by stretching the laminate web crosswise
(i.e., in the cross-machine direction) via suitable roll means or by
35 appropriately guided conveyor chains equipped with means for gripping
and applying opposed tensile forces to the side margins of the web
(i.e.; tentering apparatus). If lengthwise stretching of the

This Sheet Has Been RTlaced

|
|




by passing two heat bondabl e plies through a heated patterned enbossing
roll. nip or by applyi ng discrete spaced apart areas of adhesive to one of
the plies WOf92/¥5484i nging it in contact with the other ply PGHHUSS2/44706
intermttently bonded vveb of the second tyfe can be forned by feeding an

SO ot o1 ToBRRHBCF hs e U oed A, Bl sl B S
| am.nate web shabd»erama\m'lomandMghaspeedetnl\Mmesn prior to the
application of tension thg,oligRe threads3 2,3 used to form the reticulated
' reinforcing network 1 of Harwood are, in a particularly preferred
5 embodiment, resilient, the network 1 tends to restore itself to a
predetermined substantially undistorted configuration as soon as any
tensile forces which have been applied to the laminate web are
removed. As a result, the permanently expanded outermost plies 4 and
5 shown in the cross-section of Figure 4 of the Harwood patent
10 exhibit z-direction bulking in the unbonded areas 6 which coincide
with the openings in the resilient network 1.

More recent executions of both intermittently bonded and

substantially continuously bonded "zero strain" stretch laminate webs
comprised of synthetic polymer plies and intended for single use or

15 disposable apparel épp'lications are disclosed in commonly assigned
U.S. Patent 4,107,364 issued to Sisson on August 15, 1978 and
commonly assigned U.S. Patent 4,209,563 issued to Sisson on June 24,
1980.  The commonly assigned Sisson - patents, which are hereby
incorporated herein by reference, teach that the "zero strain"

20 stretch laminate webs therein disclosed are particularly well suited
for single use apparel applications because of their relatively low
cost compared to conventional cloth materials. The Sisson patents
further teach that such "zero strain" stretch laminates may be
constructed in many different forms ranging from extremely

25 lightweight versions suitable for lingerie applications to heavier
versions suitable for apparel waistband applications.

In a preferred embodiment, Sisson’s "zero strain" stretch
laminate comprises at least one .ply comprised substantially of
synthetic polymeric filaments which are relatively elastomeric and at

30 Tleast one ply comprised substantially of synthetic polymeric
filaments which are relatively elongatable but relatively nonelastic.
In a particularly preferred embodiment the plies are bonded to one’
another to form a coherent laminate web.

As pointed out earlier herein, Sisson discloses two types

35 of web bonding configurations: 'substantia'l'ly continuous bonding, as
can be accomplished via a heated smooth roll nip; and substantially
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~are initially bonded substantially continuously to one another
throughout their _areas of interface. Substantially conti nuousl
bonded | amvosé154¢bs can be formed by extruging a first subsREHUSIR09706
contjnuous, thernoplastic adhesive ply directly onto a second ply while the

first ply is in ajheanhpctentsbnbii R at PAPIIAT i)' f NGRLed APERD IpB 1 PLd, e85 lRGA IREN
a heaped snDth sgrfac 9 rglL ni graf¥ ?ﬁﬁl&L§ﬁ<? §ubs% tlaLIy_contlnupus
adhesi ve coati ng, %‘;ﬂ“ﬂi Hed ddast hpafked Patieen bossiaguofb MRe of the plies
pridr to bringing it in cbabinatewwebs templayihgreither bonding cordriguratiomeare
piies employed | Ntfered e} Sheaiﬁ'sﬁrryet WBrkeam 33! Copebeter tiithgl! Cphé¥erably

I nvention is conprised of material "whjc | stretchgbl e , and

el astomeric, §. e?‘!bstFﬁt‘a\)\ﬁYi untiariily slibsthindast oneo directionefalbonsd by
di mensi ons after subsapptiadlly t completef aelaxdtdon bten deetlopsed. 1dWe modeiusd ¢fl y
it 1 ot necessePTIE e dRorste; direEiph Bt CstBiEhind. ® Tneiihd ERIOCH Cuhe
ply will, upon stintermittgnthe banded-Jaminate wehsqr the iongatahie \bud| selatdkelyso
t hat nonelastic ply is permanently elongated by the stretching operation.

" 10 Accordingly, it is bulked and bunched between the intermittent bonds
securing it to the relatively elastomeric ply when the applied
tension is released, i.e., it is bulked to a significant degree in
the z-direction to produce a "zero strain" stretch laminate web which
is elastically extensible in the direction of initial stretching, at

15 least up to the point of initial stretching. 1In the case of the
substantia11y continuously bonded laminate webs, the permanently
elongated polymeric filaments which are relatively inelastic do not
retract when tension is released on the laminate web. Consequently
they are caused to undergo looping, bulking and bunching on a much

20 finer scale, i.e., between their bond points to the relatively
elastomeric polymeric filaments when tension is released on the
laminate web. While the z-direction bulking is less pronounced in’
such continuously bonded laminate webs, "zero strain" stretch
laminate webs of the latter type are also elasticaily extensible in

25 .the direction of stretching, at least up to the point of initial
stretching. . _

Numerous examples of "zero. strain" stretch laminate webs
employing either continuous or intermittent bonding configurations
and methods for producing such webs are - disclosed in the

30 aforementioned commonly assigned Sisson patents. .
| Sisson’s suggesfion to employ "zero strain" stretch

- Taminate materials -in single use or disposable items of wearing
apparel has been followed by a number of subsequent workers in the
.art. See, for example, U.S. Patent 4,525,407 issued to Ness on June

35 25, 1985, which discloses disposable diapers and surgical gowns
incorporating one or more "zero strain® stretch laminate composites
comprised of an untensioned elastic member intermittently bonded to '
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upon release of the applied tensile forces, it will not fully return to its
original undistorted configuration. To the extent that  the pernanentl

el ongat ed woopMns4qd y ts not secured to the glastoneric web RGTEYST2{R0706
stretching operation, the pernmanently el ongazt ed second ply expands in the

z-dirrection bet W@ﬁnub%&ﬁ%gh% l&f %‘i‘iéﬂs’%ﬂ?@t s&&ﬁ.{r@e elﬁgtq. nqngvelpammr.fb

the el astoneric web ecured returns t'o substantially
undi storted conf bginsareedered ﬁﬂﬁét]& P.Ypﬁ"dﬁec inghe great er the di st ance

btet Wteeﬂ t he aﬂl acent POi Rigukds sptzurogrrmtssl disdlesx- y plimple akd elayer "zero
stretching, the tel‘
S o g " stlesbn Ofinihifeet R SRIQT 12 AeeREd 30 SKBOLO AN Tt 10C

Iamna e\%e irection expansion
the resultings zebmdﬂgﬁaph Wraps et'Ul? I‘%ﬂ‘ﬁ"ﬁﬁﬁ e 6°W@"§%ﬁe&?'!@ﬁ"@1"&§t€kélt|“§/

'e?tenSIt blle I tﬂ t?ﬁ\e.ﬁtserre% & 8h dniditiétthed! mohgdtheted atxbém'eé nap vildi ch hse fiope nt
or Initral stre

used herein to b ?“? %eg?qeévcﬂsvt"rﬁ nﬁf%}q%egget"é ﬁﬁoéﬁ&f Haassgﬂ% Werbir

i nvention pertarans witizh has 1asAmhsmanreco\dennV\tMQéhbeehStmednellbe!’pr| dhe
art substrate and the elastic member are intermittently bonded at spaced
| 10 apart points 14 in a regular or irregu1ar pattern. The laminate web
is thereafter stretched in the directions of the arrows shown in
Figure 2. Upon release of the applied tensile forces, the elastic
member 10 causes puckering, i.e., z-direction bulking, of the
permanently elongated substrate 12 between bonding points- 14, as

15 generally shown in Figure 3. Like the aforementioned "zero strain”
stretch laminate webs of Galligan et al., Harwood and Sisson, the

- . resultant laminate web disclosed by Ness is thereafter elastically
extensible in the direction of initial stretching, at least up to the
point of initial stretching.

20 Another elastic composite web embodiment 30 is illustrated
in Figures 5-8 of Ness. The latter embodiment employs a reticulated
elastic element 20 having transverse strands 22 and 1longitudinal
strands 24. The reticulated elastic element 20 of Ness appears to be
generally similar to the resilient reticulated reinforcing member 1

25 disclosed in Figures 1-4 of the aforementioned Harwood patent. Like
Harwood, Ness also employs a first substrate 28 having less
extensibility than the elastic member 20 and less elastic recovery
than the elastic member. A second substrate 30, which has
substantially the same physical properties as substrate 28, and which

30 "sandwiches" the elastic member 10, is also employed by Ness.

Substrates- 28 and 30 of Ness are secured at least to the
opposing surfaces of the reticulated elastic member 20 while the
elastic member is in a substantially untensioned condition. The

" substrates 28 and 30 may, if desired, also be bonded to one another

35 through the openings in the reticulated elastic member. According to
the teachings of Ness, when the -laminate web is thereafter stretched
in the longitudinal direction, the substrates 28,30 undergo permanent
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- workers to describe webs of the aforenentioned type, it wll for

consi stency be hereinafter used throughout the present specification
descri be 3VQ92{iSH44 4’CT/US92/0070@ne

véry early execution of an intermttently bdnded zero strain" stretch

lamrnate web is dbﬁ@@fﬁﬂm ,&Hd L‘n% b@@tﬁrﬁ‘emdeﬁngﬁt%@%rbtﬁsdﬁdaﬁ%@?l | bdaperdin

al. on March 30,
af orementioned ~Giptargiktent]y banded jin dhe, reticylaisdechrsida PemrerndBudt pthees
of rubber, one of intdrmbdiateundess t conprdsiing the transverse and/or longitudinal

strands of the reticulated member. Once tension on the web has been
5 released, the reticulated elastic member 20 restores the web to the
substantially undistorted configuration of the reticulated elastic
member 20, thereby causing z-direction bulking of the permanently
elongated substrates 28,30 between their spaced apart poiﬁts of
securement to the longitudinal strands 22 of the elastic member in a

10 direction substantially perpend{cuIar to the direction of stretching.
The cross-section of the resultant elastic composite web of Ness
shown in Figure 9 is generally similar to that of the "“zero strain"-
stretch laminate web shown in Figure 4 of the aforementioned Harwood
patent.

15 In addition to the foregoing "zero strain" stretch laminate
web embodiments, Figures 9-12 of the Ness patent disclose the use of
the elastic composite materials to provide extensible 1legband
portions 136,137 and extensible waistband portions 138,139 along the
opposed side edges and ends, respectively, of a disposable diaper.

20 Such elastic composite materials may be incorporated into garments or
bandages during manufacture and may, if desired, be stretched to
provide subsequent elastic extensibility in the direction of initial
stretching. According to Ness, the latter stretching operation may
either be performed by the end user or applier of the product as it

25 is being applied or it may be stretched during the manufacturing
process.

An automated method for stretching a laminate web
comprising a reticulated elastic 210 heat sealed to a pair of
opposing plastic film layers 214,216 is disclosed in Figure 14 of

30 Ness. In the disclosed embodiment, the three layers comprising the
composite are fed into a nip formed between a pair of smooth, heated,
counter-rotating rolls 224,226 to heat seal the reticulated elastic
to the two layers of film 214,216 to form a heat sealed three-layer
composite 228. The heat sealed composite 228 is then fed into the

35 nip formed between a second pair of counter-rotating rolls 230,232
which may be cooled to ensure that the thermal bonding is “set". The
composite web 234 emerging from the second pair of counter-rotating
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and longitudinally stretched, are passed between a pair of pressure rolls
traveling at the sanme peripheral speed. One of the rolls i %%émth
rel ativel WQAMIB444r narrow projections in 3 desired pattern

pfoj ections cooperate with the second roll Po press together into adhesive

confact smal | pOGL NS g A4HE 1L hi GagOfsy b‘b%‘é _p! 89 J ehatidvebr of

closely spaced srra he sug ﬁose be” uni
pattern sinilar Feuﬂmatrﬁﬁtlﬂgerﬁﬂﬂ €2%4238sra3a tﬂﬂeabrieé:s%ﬁ%‘ peripheral speed

According to Gal lthgnnthet sal:ond tgadrr ofF | comePRratatitg Wrb1 st fzaorzdzl oo \effget

roj ecti ons ma t i nst
Br o} ections si ?1/1 pg?&tngg og'ée SH'"‘E%S%‘%H*?Q @gpﬁwegn %%%"& ??rér% %B{;ﬁéd
apart, depend®ng upon théceandingedot Hesknedbiof drafdingwo spretebest thebidtms t o
a degree sufficieopg,218 d%fdoi‘tiﬁ%ré?&hd%ateéa‘l'rb&nl:l.@gvhﬁéﬁ‘%‘éi"é Ebr\éHJl@W/ formed

ey I "Bt Bnd AT A, b PR ehe Fibiturss h theo TRt eatech
ply is rel axed, eshastds ascnremul t Stratshingy the composite with elastic in the
longitudinal direction may also, according to Ness, rupture the seal
10 between the longitudinal strands and the film(s), leaving only the
transverse strands bonded to the film layers 214,216. As the
stretched composite 244 emerges from the third pair of
counter-rotating rolls 236,238, the longitudinal or machine direction
tension is relaxed and the composite 244 is fed to a windup 246 that
15 is rotating at a peripheral speed approximately equal to the
peripheral speed of the second pair of counter-rotating rolls 230 and
232. .
While stretching a laminate web by applying tension to
-widely separated points of support, e.g., first roll pair 230,232 and
20 second roll pair 236,238, does serve to permanently elongate the
substantially ine}astic film plies 214,216, Applicants have learned
that the uniformity of elongation: in such a "zero strain" stretch
laminate web, as measured along the unsupported portion of the
composite web 234, decreases as the distance between the first roll
25 'pair 230,232 and the second roll pair 236,238 increases. For any
given distance between the  first and second roll pairs, this
"nonuniformity becomes more pronounced as the difference in peripheral
speed between the second roll pair 236,238 and the first fo]l pair
230,232 increases, i.e., as the composite web 234 undergoes a greater
30 degree of stretching.

Applicants have further learned that these nonuniformity
problems can be avoided or at least minimized by following one of the
specific suggestions set forth in the aforementioned commonly
assigned Sisson patents. Namely, to incrementally stretch the "zero

35 strain® stretch 1laminate material by passing it through an
incremental stretching system, such as the nip formed between a pair
of meshing corrugated rolls which have an axis of rotation
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.contracts in length and also slightly expands in wdth. Since the
unstretched ply intermttently bonded thereto cannot thus contract, it is
drawn up fworsd4asgi tudinal direction in puckers or crinkl eBRCWUSIR/00MS
speci f-i ¢ enbodi nent shown in Figures 1 and Aot Gl i gan et al., the top or

OBl ¥ i SRR, APRoERT o, o b gl o
lines at the poi nmeshingr coxnugater nolll esuppard e apimatedwely athplynadselasely -
s Che | ofoniacel S Rookaer el gguinis M P SRS el o
pat ent . he, Lor g A TLLERtLS oBESeh COMRRS | fissO Ty UorsBl
(substantial | y5 pariatresiental iskeetiching ofi erch @)suppdried esegiment bEithg wabf bétweemt
appl | e Lonsion _1ASACeRE! SibeBry BofiReCpauterc i Kigfly 1plitized BRYEfing b0
ply 2. | f desi r@&tentqﬁ;urs when only the outermost extremities of the web are
subjected to tension.
Sisson’s suggestion to incrementally stretch a “zero
10 strain" stretch laminate material by passing it between corrugated
rolls to impart elastic extensibility thereto has also been followed
by at least one subsequent worker in the art. See, for example, U.S.
Patent 4,834,741 issued to Sabee on May 30, 1989 and hereby
incorporated herein by reference. :
15 Sabee, 1ike Ness, discloses a single use garment, such as a
disposable diaper, employing a "zero strain" stretch laminate
material comprising an untensioned elastomeric element secured
between a pair of drawable elements in its opposed waistband and
legband portions. The elastic elements 41 shown in Figure 1 of Sabee
20 are affixed in the waistband portions of the diaper web while in a
substantially relaxed condition to a drawable topsheet web, a
drawable backsheet web or both. The bonding configuration employed
by Sabee may be either intermittent, as by passing the laminate
material through a pressure nip formed between two rolls, one of
25 which is heated and contains a plurality of raised point§ on its
surface, or continuous, as by depositing a thin band of viscoelastic
hot melt pressure sensitive adhesive onto one of the webs and
thereafter pressing the hot melt pressure sensitive adhesive to the
other web by passing the laminate through a pressure nip formed
30 between a pair of smooth surfaced rolls.

Regardless of which bonding configuration is employed, the
portions of the diaper web containing elastic web elements 41 are
thereafter laterally stretched in the cross-machine direction by the
meshing corrugations on pairs of corrugated rolls 31, as generally

35 shown in Sabee’s Figures 5 and 6. Simultaneously the coinciding
portions of the drawable topsheet and backsheet webs in the area of
elastic element attachment are incrementally stretched and drawn to
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5. lateral stretching may be to a point as high as eight tinmes the
original width of the undistorted conposite. Since the top ply 1
i s |ateralwgostrsaigched beyond its elastic limt, its crink/PEI/USe2/60706 .
necessarily permanently thinned out in a |d8eral direction so that when

the-lateral tension on the Ian1nate sheet is rel eased, the su#erf|0|al
area of the matefPRArti @ ReXMmapent,qlangatian and mglequiar orjentatign thexe B ity er
than that of thethororespmadhing direct ton.of Bddaesd ankrigated Yrolls 3AShaver ¢heirt ,

when the backi ngpplpfng EGMraG 2 foks COTNGhEE t Subst At 1511y KaPf1 181080 L Bife tfiRnfHeY 1
direction, incremental stretching of the web takes place in the
5 cross-machine direction. Accordingly, the fully processed waistband
portions of Sabee’s diaper web are thereafter elastically extensible
in the cross-machine direction, at least up to the point of initial
stretching
A similar machine direction stretching operation is
10 preferably carried out with respect to the opposed legbands, which
include untensioned elastic elements 42, by passing the diaper web of
Sabee between another pair of meshing corrugated rolls 89, as
generally shown in Figures 12 and 13. Because corrugated rolls 89
have their meshing corrugations aligned substantially paraliel to the
15 cross-machine direction, incremental stretching of the web takes
* place in the machine direction. Accordingly, the legband portions of
Sabee’s diaper web are thereafter elastically extensible in the
machine direction, at least to the point of initial stretching.
While Applicants have confirmed that Sisson’s suggestion to
20 yse corrugated rolls to incrementally stretch a "zero strain" stretch
laminate web works reasonably well when large portions or the entire
surface of the web are subjected to treatment, unexpected problems
have been encountered when only predetermihed isolated portions of
such a web are to be subjected to treatment or when only
25 predetermined portions of the web comprise a "zero strain" stretch
laminate composite. For example, when only the waistband and legband
portions of the diaper web shown in Figures 5, 6, 12 and 13 of the
aforementioned Sabee patént are comprised of “zero -strain" stretch
laminate material, there is a significant tendency for the "zero
30 strain" portions of the diaper web to slip or contract in a direction
parallel to the desired direction of stretching as they pass between
the meshing corrugated rolls.
Slippage or contraction of the "zero strain" portions of
" the Jaminate web in a direction parallel to the desired direction of
35  stretching renders the incremental stretching process less effective.
In such case, the relatively nonelastic ply or plies to which the
elastic element is bonded do not undergo as great a degree of
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are drawn up froma lateral direction, and since their superficial area is

much greater than before, the contracting effsect of the backing ply causes °
the crinkW@92dsd¢ksume a highly irregular apd distorted foMGT/DEP0R16 t he
joint lines 3, i.e., it produces z-dir&ction bulking of the conposite,

as generally Sho"\ﬁoh aﬁ'oﬂ“ﬁ@ﬁuo%’l?60&'3%1sen§@‘laiﬂegegséat1falthe Slléfﬂgﬁscte WoRtw eh‘ pe

resul tant "zero sira stretch, | am nate syl t
for_use in the md@nd eﬁatt"hf'ﬁ‘ﬂjrgﬁlQ"§"3Haf:?ﬂtﬁgc’&:i&ﬂs‘“ andirsctign Bﬁ'sa]&ﬁh to
ot her art'i cles. the directmnobheweleasﬂr;etetxmut | A of résult Nt theri dctévitled or

bonded "zero  strghgte gBFﬂohé‘”&f‘aﬁhﬁ ‘P’Eﬁpt‘ﬁ‘%d}eké s}‘}gfﬂ"f 's‘i@L{éﬁt S4HeRRked

for wuses such as towe
material, is i sMedseyh 1tH Uasle%’eﬁﬁg‘?eoﬁ EQU""Q%U@U’ teéa’r#dFV\GéSHe'tFﬁbﬂ\Hb‘ch

13, 1962. |n pardhenutify .fineshedodreitdgesire icoe frinBhé GiebOand apdiiédnto or
conpri sed of |nt§@ﬁg 3)@9 ﬁé? of threads or filanments 2 and 3 which are
bonded to one an ¢ points of intersection to forma

reticul ated reinforcing nthenefarenentioped problemobecomes) more/@and more serious as

the size of the discrete elastic elements contained within the web or
10 the portions of the stretch laminate web to be incrementally
stretched get smaller and smaller.

CTS OF THE INVENTION

Accordingly, it is an object of the present invention to-

provide improved method and apparatus for incrementally stretching
15 “zero strain" stretch laminate webs in such a way as to maximize the
' effectiveness of the incremental stretch1ng operation.

It is a further object of the present invention, in a
particularly _preferred embodiment, to provide such method and
apparatus for restraining the opposed peripheral edge portions of a

20 “zero strain” stretch laminate web to prevent slippage or contraction

- thereof in a direction parallel to the direction of stretching while
said laminate web undergoes incremental stretching intermediate said
points of restraint.

It is another object of the present 1nvent1on to provide

25 highly efficient method and apparatus which will, in a particularly
preferred embodiment, readily produce small, discrete, elasticized
areas within a continuously moving “"zero strain" stretch laminate
web.

) URE_OF THE INVENTION -

30 The present invention comprises improved method and
apparatus for incrementally stretching a "zero strain" stretch
laminate web to impart elasticity thereto in the direction of initial
stretching, at least up to the point of initial stretching. While
"zero strain" stretch laminate webs per se are well known in the art

35 as are the use of meshing corrugated rolls to incrementally stretch
such "zero strain" stretch laminate webs to impart elasticity
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4 and 5 of fibers are preferably attached to the opposite sides of the
reinforcing network 1 formed by the intersecting threads. The

| ami nate Wol92/1ss4aict ure discl osed by gwod s t her e DGTEVSRAM786 ¢ ed
to a stretching operation in one or nore iTections to permanently expand

ek S ooy SR AT e RSOt MO g SIS,
K eSO defhr A-ORE, ok 0" pofb s o sl P EL Mo
roll means or by coatgindng ithe csupstantdadil x amtensipnesh ai ast i e celieperts Wb t Undeegns
for gripping anqnapRhy dideCOROSPIHPagESer RohtHateion! Pn t1811dct SorlPapite1 oo
the web  (i-g . (emheling (BRRIETUSH stidbening 4s PheCues 1€ faradentaliy
stretched by passing it between the meshing corrugated rolls.
Applicants have further learned that such inwardly directed slippage
or contraction renders the incremental stretching process less
efficient, since the relatively nonelastic elongatable web or webs to
10 which the elastic element is intermittently or substantially
continuously secured do not undergo as great a degree of elongation
as would otherwise be the case if the laminate web were not aliowed -
to undergo such inwardly directed s]ippage or contraction in a
direction parallel to the direction of web stretching.
15 Applicants have solved the foregoing problem by providing
method and apparatus for restraining the opposed peripheral edges of
at least the nonelastic elongatable web portions of the "zero strain”
stretch laminate web during the incremental stretching process. In a
preferred embodiment the elastic element portion of the "zero strain"
20 stretch laminate web is also restrained during the incremental
stretching process. ‘

- In a particularly preferred embodiment, the opposed
peripheral edge portions of the "zero strain" stretch laminate web
are restrained by the application of vacuum or by the application of

' 25 clamping forces to the web as the web is passed between a pair of
corrugated rolls having corrugations which, at least to a degree,
mesh with one another.

BRIEF DESCRIPTION OF THE DRAWINGS
30 While the specification concludes with claims that

particularly point out and distinctly claim the subject matter
regarded as forming the present invention, it is believed that the
invention will be better understood from the following detailed
description with reference to the drawings in which:

35 Figure 1 is a simplified perspective view showing the
assembly of a web of single use diapers, each having elastomeric
patches secured thereto at regularly spaced locations along its
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.lam nate web is desired, Harwood teaches that this may be effected by _
cooperative |ow and high speed roll pairs. Since the threads 2,3
used to fowmeiEs4aeticul ated reinforcing ne pork 1 of Har wo oBCEAUS92{097¢6
particularly preferred enbodi nent, resi Ilen the network 1 tends to

restore itself t01@,,%%edsf‘at16rﬁ€bnﬁéi1®uﬁ§6 't& kn“ﬁ%éh&fﬁa?dsﬁ@fléﬂx%‘rﬁ%té’ﬁs

as soon as any tens) ces

ave een a m na
e omoved hs aUSRGMEShinge CHRPUGAISHT 9T RaIDE BHERS reRRCHTEC Wt it
shown in the croselae‘.ommla pitchegyrsaid web atse beingoout it predetedtyiibed points

z-direction bul ki 5‘11: Nitd1Gelf dedoid Q2mutt it Ry CO¥ Rhdife sk NaiabBérs, each
e Vot ¢ i

openlngs in the reS| I ent _ne recent eXGCUtIOHS (0]

both interni t tent hV‘BSnﬁeaeﬁfd"gEutPét‘ﬁrﬂﬂ l\ﬂ%ﬁui’nﬁ%h@ ¢ pifeqeapelser o

~strain" stretch lami nate Ffre 2 is a simplified perspective view of a particularly
preferred embodiment of the present invention, said embodiment
employing a vacuum web restraint system;

Figure 2A is a simplified view taken along view line 2A-2A

10 in Figure 2 and showing the manner in which idler rolls are used to
cause the diaper web to wrap the lowermost corrugated rolls;

Figure 2B is a highly enlarged view taken at the inset 2B
shown in Figure 2, said view showing the degree of meshing of the
corrugated rolls with one another as the "zero strain" stretch

15 laminate portion of the diaper web passes therebetween;
' Figures 3 and 4 are simplified perspective views showing
alternative web restraint systems of the present invention which may
be used during the incremental stretching process disclosed herein;

Figure 3A is a highly enlarged simplified cross-sectional

20 view taken at inset 3A shown in Figure 3 along a centerline
connecting uppermost corruéated rolls 25 and lowermost corrugated
rolls 21;

Figure 4A is a highly enlarged simplified cross-sectional

view taken at inset 4A shown in Figure 4 along a centerline
25 connecting uppermost corrugated rolls 25 and lowermost corrugated

rolls 21; .
Figure 4B is a highly enlarged simplified cross-sectional

view of an intermittently bonded "zero strain" stretch laminate web

of the present invention after the web has passed through a
30 corrugated roll nip of the type shown in Figure 4A;

Figure 4C is a highly enlarged simplified cross-sectional
view of a substantialily continuously bonded "zero strain" stretch
laminate web of the present invention after the web has passed
through a corrugated roll nip of the type shown in Figure 4A; and

35 Figure 5 is a simplified schematic illustration of an
alternative incremental web.. stretching system of the present
invention. '
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conprised of synthetic polyner plies and intended for single use or
di sposabl e apparel applications are disclosed in commonly assigned U S.
Pat ent 4, 190 ®R15444sued to Si sson on August .15, 1978 and corﬁﬁﬁ'p?"’%@gﬂﬁned
U:S. Patent 4,209,563 issued to Si sson on Jte 24, 1980. The comonly

assigned Sisson patents, 6@1&9 1, PRIRENT! i b in by

ref erence, teach that the "
di scl osed are particul arl it Wil bej T@dﬂbrawm’ﬁjﬂe teséh%pakﬂlleﬁpm |fc!‘z§t Bbhs
because of their ghgtaiithebon ltae mabuﬁ@rraemdpmnceavmt preseht Cinvefition- is

t | Th tent t
Crretoh b nat canagnRtigh i eh of c1Rb1d, TR atsbeh SEPare Bl edarected
from extremePy |alghtimizgd1tar¢essMﬁspr'suentatineelttdpn Imaygls ipractiged mith (ﬁ%‘a?

heavi er ver si 0”5 ﬁﬁ.*}' Qndoat am:w Speddi i Liead yPaty Q:%htﬁﬂ&us'ly moving webn

2"l cast rﬁﬁf{l?;’ o (COBB SO SOIFR Y O} O COAIHDO: B1ssERVRre ApOVEEY aiASRE S
which are rel ati \ﬁﬂr;in'-ﬂ asratehr lamiaakk portilbesst one ply conprised
substantial Iy of synthetig, Dk iR hfhufacturing process and the diapers, which are
10 only schematically illustrated in the accompanying Drawing Fi'gures,
may, if desired, be generally similar to those disclosed in commonly
assigned U.S. Patent 4,081,301 issued to Buell on March 28, 1978 and
hereby incorporated herein by reference. However, the elasticized
legbands of the Buell diaper are an option, and for clarity are not
15 shown herein. The diaper web and the hourglass-shaped diapers
schematically shown in Figures 1-4A etilploy elasticized side panels in
one or both sets of the ear portions of the hourglass. Positioning
of such discrete elastomeric elements which can be used to produce
such elasticized side panels in at least one pair of ears is
20 generally disclosed in U.S. Patent 4,857,067 issued to Wood et al. on
August 15, 1989, which patent is also hereby incorporated herein by
reference. :
Referring to Figure 1, there is shown a continuous web 1
comprised of a plurality of interconnected single'use diapers 2.
25 Each diaper is comprised of an absorbent pad element 3, a pair of
elastomeric elements or patches 4a, which may be comprised of "live"
synthetic or natural rubber, synthetic or natural rubber foam,
elastomeric fiilm, elastomeric nonwoven laminate, elastomeric scrim or
the 1ike, secured to the webs at predetermined spaced locations, said
30 absorbent pad and said elastomeric patches being located intermediate
a moisture-impervious backsheet 5, which is typically comprised of an
elongatable polymeric material such as one mil thick polyethylene
film, and a moisture-pervious topsheet 6, which is typically
comprised of an elongatable nonwoven fibrous material or an
35 elongatable apertured polymeric film.
Particularly preferred materials which can be used for
-elastomeric elements or patches 4a include foams having an elongation
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fi.laments which are relatively elongatable but relatively nonelastic. 1In a

particul ar referred enbodi ment the plies are bonded to one__another to
forma coh\éyﬁb&“ﬁ% nate web. As ypoi nted out ear | PEFU20706

Stsson discloses two types of web bonding configurations: substantially

cont’i nuous bondi nge break G abeleAGE OdiRUL SATOL Unc 2h ERRBNETONS FO¥eN of Cdboudi 200
and substantially

bondi ng -at a pl ur%Tﬁ“FgPB‘F %ﬁcgﬁ %ﬂﬂg?? ﬂﬂtnt 51,: ‘f‘g‘ (?éﬁe'ﬁéo'éc‘)rcﬁ)sﬁfi gﬁsgta‘queg

heat ed patterned tengdBei rkxempliarynfqams which have been found usable are: General
Foam polyurethane foam No. 40310 having a no-load caliper or

5 thickness of -approximately 80 mils and a density of approximately

2.06 pounds per; cubic foot (approximately 0.033 grams per cubic

centimeter), as available from General Foam of Paramus, New Jersey;

Bridgestone SG polyurethane foam having a no-load caliper or

thickness of approximately 80 mils and a density of about 2.06 pounds

10 per cubic foot (0.033 grams per cubic centimeter), as available from
Bridgestone of Yokohama, Japan; cross-linked natural rubber foam
having a no-load caliper or thickness of approximately 50 mils and a
density of about 13.3 pounds per cubic foot (0.214 grams per cubic
centimeter), as available from Fulflex Inc. of Middleton, RI; and

15 cross-linked natural rubber foam having a no-load caliper or
thickness of approximately 50 mils and a density of about 13.3 pounds
per cubic foot (0.214 grams per cubic centimeter), as available from .
Ludlow Composites Corporation of Fremont, Ohio.

Particularly preferred materials for backsheet 5 include

20 blends comprised of about 45-90% linear low density polyethylene and
about 10-55% polypropylene. If used in unembossed form, the
backsheet 5 typically exhibits a no-load caliper or thickness of
approximately 1 mil. If desired, the backsheet may be embossed to a
caliper of approximately 5.5 mils to enhance the web’s handling and

25 appearance characteristics. Exempl ary backsheet materials which have
been found to work are: RR8220 blend REDEM, as available from
Tredegar Industries, Inc. of Terre Haute, Indiana; and RR5475 blend
ULAB, as available from Tredegar Industries, Inc. of Terre Haute,
Indiana. : :

30 One particularly preferred material for moisture pervious
topsheet 6 comprises a hydrophobic, nonwoven carded web having a
basis weight in the range of about 18-20 grams per square yard and
comprised of approximately 2.2 denier polypropylene fibers, as
-available from Veratec, Inc., a Division of International Paper

35 Company, of Walpole, Massachusetts under the designation PS.

A particularly desirable aesthetic appearance results in
the "zero strain" stretch laminate portions of the diaper web when
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Lam nate webs enpl oying either bonding configuration are thereafter

mechani cal | worked as by stretching, preferably subst '
uni f or m y,wgﬂzlleeast one direction follogygd by substanti a?%}@%dr%?og%

rel axation to develop a | ow nodulus of elasticity in the direction of
stretching. | Nthd®acksiRetf 5 Nthei bopshekt teerir Pothorde dedmpri sedt of wedsd ) ignte

tretehing. oper absR -4 RREIARA coSTTmeFIc wkns et SRTNIBE asheFL ORI Sctobty e
internittent boncemmontywiassigned Y.t Ratens| 4:342e31¢ Essued obaRadelpapd iomPidRe
PR L S0l on oh Askaag s e bty frdnio wechtsy et e 1
el astically ekt ensi EI e i ﬁﬁ? h@"ﬁ?’r"@é‘? i 8R sof"‘Fi h?&?ngetSt%F'aﬂﬁné?ggm@gg%&up
to the point of material Gtaretprefapably maintainesaynderf verye sddght Aessentiglly
continuously bondgg, ?’f?a’iﬁf)e teREfon HRSLHRChIENIRG (diYe iR ORY PrevidltyWRInkFing
filaments which are relatively 1nelastic do not retract,é when tensiQn is
rel eased on the PBthi fAt eﬁﬁéﬂ)ie’ateong‘@dﬁmtl on ¢ I‘!’é?ﬂ arthe ¢ Aiaper ¢ &SaﬂPPgWgoa“d
| oopi ng, bul ki ngceiv@rbinc bperatoonsa untilh the completed diaper web is severed into

' 10 discrete diapers 2 at knife 22.

The diaper web forming operation is illustrated only
schematically in Figure 1. The absorbent pad segments 3 are fed into
the nip between a pair of combining or laminating rolls 15 at
regularly spaced, predetermined intervals. In a particularly

15 preferred embodiment, the absorbent pad segments 3 are preferably
comprised of airfelt confined within a cellulosic tissue envelope to
provide pad integrity in use.

As has been pointed out earlier herein, "zero _strain"
stretch laminate webs of the present invention may be produced

20 utilizing either an intermittent bonding configuration or a
substantially continuous bonding configuration. The intermittent
bonding configuration is normally desirable in those situations where
the substantially inelastic webs in the laminate are relatively
elongatable or drawable without rupture and where a high degree of

25 z-direction bulking is desired in the finished laminate. _

Conversely, a continuous bonding configuration has
generally been found desirable where the degree of 2z-direction
bulking is not of prime importance and one or more of the relatively
inelastic webs in the laminate is difficult to elongate or draw

30 without causing rupture. In the latter éituation, a substantially
continuous bonding configuration maintains all of the layers of the
laminate in relatively close adherence to one another after the
incremental stretching operation. Accordingly, even if one or more
of the relatively inelastic webs is damaged to the point of rupture

35 during the incremental stretching operation, the relatively close
adherence of ‘the damaged portions of the relatively inelastic web or
webs to the elastomeric ply makes it difficult for the end user to
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finer scale, i.e., between their bond points to the reIativEIy_

el astoneric polyneric filanments when tension is rel eased on_the |am nate
web.  Whi WO 92{#5444di rection bulking is | es§1 pronounced in sBER/US92/00706
continuously bonded |amnate webs, "ze d strain" stretch laninate

; [ ' [ . ' [ f
Stretoning. a | EaaeiWE PR D GRS K qeelfieie Prifigpa " Albeiled °6F' O ©

Numer ous exanpl eEelatively dnalastiin weh petwabs| domsnact defpat thapwebysniptendeder
continuous or i nfanotidaalitypoedyng £lunb! WiPeAliofEressANdhe MEhREYES whiek does

produci ng such S ' i.n..th for ntion comonl
assi gned Sisson B%%n%osa’h% rﬁﬁ%é’r?eg{\%]'sagwé "g_gAfggggﬁméﬂmqgo%ﬁ%rj“BFBﬁ"’enxyero
strain" strét chStnekrhing corexatianalis nok Peregivedisason oegytdveblie thenendf

wearing appar el progacpeen foll oned by a nunber of subsequent workers in the
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incorporating oneondrinuweuse banding sterefiigiratioet ¢h partical arlgopreferired "zero
strain" stretch laminate webs of the present invention is that it

10 permits the manufacturer of the elasticized article to select from a
much wider range of relatively inelastic webs which ‘may be

. successfully employed in laminates of the present invention. 1In
essence, it permits the use of relatively inelastic webs which would
not normally be considered drawable to any appreciable extent in

15 "zero strain" stretch laminate webs of the present invention.
Accordingly, unless expressly stated otherwise, the term “drawable"
as used in the present specification and claims, is not intended to
exclude relatively -inelastic webs which undergo a degree of thinning
or damage during the incremental stretching operation.

20 As can be seen in the embodiment of Figure 1, the
continuous web of moisture-impervious elongatable backsheet material
is directed in close proximity to a glue applicator 10. 1If an
intermittently bonded laminate web is desiréd in order to maximize
the degree of z-direction bulking in the finished product, the glue

25 applicator 10 may be used to apply discrete, spaced apart spots of
adhesive in these predetermined areas of backsheet 5 where the
substantially_untensionéd elastomeric patches 4a will be placed.

Alternatively, if a substantially continuoﬁs1y bonded
laminate web is desired, the glue app1icatbr 10 may be used to apply

30 a substantially uniform and continuous application of adhesive 10a to "
the backsheet 5 in those predetermined areas where the substantially
untensioned elastomeric patches 4a will be placed. In a particularly
preferred embodiment of the latter type, the adhesive se]ected'is
stretchable and the glue applicator 10 comprises a melt “blown

35 applicating system. . o

One such melt blown adhesive app]itating system which
Applicants have found particularly well suited for producing a
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conprised of an untensioned elastic nenber intermttently bonded to

8 an unstretched | ess extensible substrate, the resulting | am @%?gg@ i ng
render ed ewaé'ﬁsz st ret chi ng. 2ﬁures 1-3 of Nes®F4/ '
sinmple two | ayer "zero strain" stretch | am™ate web which is intended for

use "as an el asti Eg%ﬂgﬁeg clog("tgtﬂngulﬂﬁ bbﬁ(’l’gdnai d"@?rmﬁm r%‘iéh Yaminate web

nonapertured el astic unstr nongat uRsc‘Iu:'za;l
12, which bef or e0f the present invention is a me t lovm spray app icator odel No.

GM-50-2-1-GH, as available from J&M Laboratories of Gainesville,
Gebrgia. The latter system employs a nozzle having 20 orifices per

5 lineal inch, as measured in the cross-machine direction, each orifice
measuring approximately 0.020 inches in diameter. A Findley H-2176
Hot Melt Adhesive, as available from Findley Adhesives of Findley,
Ohio is preferably heated to a temperature of approximately 340°F and
applied to the backsheet 5 at a rate of approximately 7.5-10

10 milligrams per square inch. Heated compressed air at a temperature
of approximately 425°F and a pressure of approximately 50 psig is
issued through the secondary orifices in the adhesive nozzie to
assist in. uniformly distributing the adhesive fibrils during the
Taydown operation. '

15 . The intimate contact of the hot glue substantially shown as
102 in Figure 1 with the backsheet web 5 for the time which passes
prior to ‘incremental stretching of the resultant “zero strain"
stretch laminate portion of the diaper web provides softening of the
backsheet. For some webs, such as conventional polyethylene

. 20  backsheet material, this softening has been found beneficial in
minimizing damage to the backsheet during the incremental web
stretching process. This may be particularly important in situations
where the web in question imparts some function, e.g.,
fluid-imperviousness, to the finished article being produced.

25 Alternatively, the components comprising the “"zero strain"
portions of the diaper web may be intermittently or continuously
bonded to one another using unheated adhesive, heat bonding, pressure
bonding, ultrasonic bonding, etc. In such instances, thermal energy
may, if desired, be applied to the backsheet web 5 by other means

30 well known to those skilled in the art, e.g., radiant heaters (not
shown), hot air blasts (not shown), etc., to achieve a similar
result.

Two rolls of elastomeric material 4 are fed under very
slight (essentially "zero strain") tension at a speed which provides

35 the desired length of elastomeric patch 4a per diaper onto an anvil
roll 11 equipped with vacuum hold down ports (not shown) at its
periphery. Knife 12 makes one cut per diaper and the substantially
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it is stretched, is less easily extensible than the elastic nmenber and

whi ch has | ess eI astic recovery than the el astic nenber. lli; ﬁ%@@g and
the el ast iWOSRHEM4 are internmittently bonded at spaced apar %dz in a
regular or irregular pattern. The |am nate b is thereafter stretched in

the-directions of fhegg‘,ﬂetdﬁ"“fﬁigﬁwc Ere'!r?tt)'gyrﬁ Sraveppmhrﬂvﬁ?sleoﬁf 11 h?ecured

applied tensile 8 causes uckeri
z-direction bul kpnigts pevtphernebyaasuumenntil dheyreach @'@D%ﬁef"aPE“![tZ 1l§et v&ten
bondi ng poi nts 1601:\@339@&%?&5‘%&1@ tiche&i@Uake Irandfeteted B6 predetermined

Ferwood and i ssBRTEIORE. PEodhE apac s&m Raves, 5, SRt flingawi BeEs @t 10a,

t hereafter elfst prefarablxtbynbigh pressurecair blastison e transfer ist sequenti)

at least up to thgy p?l'lé"ts@ffaéé"'h*éh %’f“ih&hViElmm equipped -arf¥i?t a11 ehﬁskﬁd?
conposite web enmbo 1S | ustra gures 5-8 of Ness.

| atter enbodi menf’agﬁ‘bFBS/§eQ % are @ssgrda iY&gi'? el enent 20 “havi ng
transverse strands 22 andheobdtkisheitnaebssr aiths ePdstomditic patches!| dacattached i C
el errent 20 of Ne%ﬁe'a&geﬁ %r&&’et%?mned points along its length is then dtrected to

10 the pair of laminating or combining rolis 15.

A continuous web of a moisture-pervious topsheet material
6, such as an elongatable fibrous nonwoven web, is directed in close
proximity to a second glue applicator 14 where a pattern of adhesive
14a sized to substantially match the dimensions and locations of the -

15 ‘elastomeric patches 4a on backsheet web 5 is preferably applied. As
with the backsheet material 5, the pattern of adhesive applied to the
topsheet material 6 may be either intermittent or substantially
continuous, depending upon the properties of the topsheet material 6
and the characteristics desired in the resultant "zero strain”

20 stretch laminate web. If desired, adhesive applicator 14 may be
identical to adhesive applicator 10.

The backsheet web 5§ and topsheet web 6 and the absorbent
pads 3 are brought into contact with one another at combining rolls
15. Just prior to the webs and pads coming into contact with one

25 another, additional adhesive is preferably applied to one or both
webs by means which are, for clarity, not shown in Figure 1. The
latter adhesive secures predetermined portions of the backsheet, the
topsheet and the absorbent pad to one another to form the diaper web
1.

30 The fully assembled diaper web 1 thereafter preferably
proceeds through a pair of bond setting rolls 16, which may require
chilling to minimize glue bleed through.

' . The fully assembled diaper web 1 is then directed through
~ an incremental web stretching system of the present invention, which

35 is shown only schematically as 20 in Figure 1. Details of a
particularly preferred incremental web stretching system of the
present invention which can be employed as system 20 are set forth in
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generally simlar to the resilient reticulated reinforcing menber 1

di scl osed in Fiqures 1-4 of the aforenenti oned Harwood pate |
Har wood, N'é??zﬂgw enpl oys a first substrate 28 having Iessq,g{{g#s#@-’ﬁty

t-han the el astic nenber 20 and |l ess elastic recovery than the elastic
menber . A secpiglreszibstrate 30, which has substantially the sane

0
physi cal properties as s tra , I,ch ['sandw ches" t astic
menber 10, is al so enpl oygﬁer&}'ieég %(argm Z, “ga%%t Pgt gé'EZSJIﬁRE‘L 38&%1‘ !
Ness are securedcentaiving substantialdypustengioneds atassomsrichpatcbes cid dsesuch
el astic nmember 2ghahithe {dbRtartiatly unteRddhed SelabtcheP i Jatbhds?!4aY contained

i d di tj.aqn. Th bst r at 8,and 30 . f d | b
bonded 1o onct anbIHaR" the, A3fear WAB Sihsrrnia T colaciBe it SPE carriuatha o *°
menber. Accor di ngraoyved tsegmerdacd rugstni_‘neulems upper@ost kertugatedhrel 1scB5 ias the
thereafter stretgiigdy bdb 1Npad¥i9bbtitdenthesegifdnt O 24 FCuptimb it corrugite’

d 0 per manent _
uncergo p rolls 25 and the continuously corrugated or grooved Towermost

corrugated rolls 21. 1If desired, the grooved segments 24 may be of
10 greater overall length than the elastomeric patches 4a, as measured
in the machine direction, so as to impart a degree of extensibility
to those portions of the topsheet and backsheet which are adjacent
the elastomeric patches 4a in the finished diaper.

While the exact configuration, spacing and depth of the
15 complementary grooves on the uppermost and lowermost corrugated rolls
will vary, depending upon such factors as the amount of elasticity
desired in the "zero strain" stretch laminate portion of the fully
processed web, a peak-to-peak groove pitch of approximately 0.150
inches, an included angle of approximately 12° as measured at the
20 peak, and a peak-to-valley groove depth of approximately 0.300 inches
have been employed in a particularly preferred embodiment of the
present invention. The exterior peak of each corrugation on the
aforementioned corrugated rolls typically exhibits a radius of
approximately 0.010 inches, while the internal groove formed between
25 adjacent corrugations typically exhibits a radius of approximately
0.030 "inches. When the corrugated rolls are adjusted so that their
opposing peaks overlap one another to a depth between about 0.150 and
about 0.175 inches, good elastic characteristics have been produced
in a laminate web of the present invention comprised of 80 mil thick
30 elastomeric polyurethane foam patches 4a substantially continuously
~ bonded on their opposed surfaces to a one mil thick moisture
impervious polymeric backsheet 5 and a hydrophobic nonwoven topsheet
6 having a basis weight in the range of about 18 to 20 grams per
- square yard and comprised of approximately 2.2 denier polypropylene

35 fibers. '
The degree of overlap of the opposing peaks on the
aforementioned corrugated rolls may of course be adjusted, as
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9 elongation and may becone del am nated from one another, but remain
intermttently bonded to the reticulated elastic menber 20 pérqifd2/00706

intermediw 13444 conprising the transvergg and/ or |ongitudinal strands of
the reticul ated nmenber. Once tension on th& web has been rel eased, the

reticul ated el as{léﬁc]rg? n‘%r v%%%@%?é or 'f&? %ngbit‘ll?ey si‘dbﬁieapéilﬁ'tﬁd‘t zero

undi storted conf ere ere

causi ng z-di rect$¥mibulS&Tﬂbc’bfh!'ﬂ!étﬁé?"ﬁﬁ?@hpfyﬂ@l ¥eRat Eor ﬂﬁsf%?@?tégxego
between their spagqd gaaﬁéﬁrprhat JaMinat€cwetcroonsttuetidre | peakitospeakal overtamds

22 of e o1 At GedlE-Elnf "t 8511 15U Bl 4 b FARIC}S Ui i
conposi te welh of abas0.225 inches are feasible.

As can be seen from Figure 2A, the diaper web 1 is caused
by idler rolls 72,74 to wrap the lowermost corrugated rolls 21
sufficiently to cover the active vacuum ports 22 located immediately
adjacent each continuous set of grooves 23 on lowermost rolls 21.

10 The vacuum ports 22, which are positioned so as to substantially
coincide with the grooved segments 24 on uppermost corrugated rolls
25, are internally connected through rolls 21 to a pair of vacuum
manifolds 26 which exert suction against the diaper web 1 as the
diaper web is acted upon.by' the grooved segments 24 of uppermost
15 corrugated rolls 25.

To minimize build up of either the adheswe used to secure
the untensioned elastomeric patches 4a to the fluid-pervious topsheet
web 6 and the fluid-impervious backsheet web 5 or the adhesive used
to secure the coinciding portions of the topsheet web and the

~ 20 backsheet web to one another, the grooved segments 24 on uppermost
rolls 25 and the continuous grooves 23 on lowermost rolls 21 are
preferably either comprised of a low friction material, such as
Tefion, or coated with a self-lubricating low friction material such
as Permalon No. 503 spray coating, as available from Micro Surface
25 Corporation of Morris, INlinois.

The vacuum ports 22 on lowermost rolls 21 are preferably
covered by a porous material, such as 0.090" mesh honeycomb 44, to
provide support to the portions of the diaper web 1 acted upon by the
vacuum and to provide a good gripping surface against the web so -as

30 to substantially prevent lateral slippage or movement of the web
across the honeycomb surface whenever the web is acted upon by
vacuum.

" Under optimum circumstances, the maximum degree of
incremental stretching which can be imparted to the "zero strain®

35 portions of the diaper web 1 containing elastomeric patches 4a is
determined by the depth of engagement between the grooves on segments
24 of uppermost corrugated rolls 25 and the continuous groo'ves 23 on
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shown in Figure 9 is generally simlar to that of the "zero strain”-

stretch lam nate web shown in Fi gure 4 of the aforementlonedPEl?
pat ent . WO 92/15444 addit.ion to the foregoigg "zero strain ”% ﬂ00706

| am nate web enbodi nents, Figures 9-12 of the Ness patent disclose the use
of t-he elastic corflmnhcfstrraamgatai rol1sr @ti deHomevers A ld cantsbhave phiscovened

- 136, 137 and extensehtalte t&%ngtmgﬁ 1%%%(%8 gf%sa;mg waamﬂtéd Gom

edges and ends, respec |ve

conposite nateri a|s§1nawoer|m6r1f&ﬂas ei& Frﬂ‘d’eﬁﬁa‘r"ﬂe?ﬂ@tﬁ‘? iBde&@‘é%ﬁabrfr%&he
manuf act ure and mediretfionesoft edeb betreteiringheas t dt ppassede betleequtie wéshingc

extensibility in to{b?rﬁ'%it%ﬁtllo%s ofenb rué:ttlnﬁilm ﬁ%%r%tecg‘f Qfer ﬁ&ﬁdﬁmt&m nE$S not

the latter strétch eration erforne e end Udse
applier of the prd‘tﬁiglz% |Ihersfqrép nth AbpHmogt P(B‘Ff%"e%ﬁ?"!!e %?r%&?mtﬂtﬁehg
the manufacturing grgé@fing operation of ABh@lgresmitcdnu@ition! {sorcastiedt obt nehide
| ami nate. web conpri,sing, & tel i G s of! SRl IoF Phee"TaPeriRbiiihilthe tRE' f2e¥h
strain" stretch laminate composite are subjected to restraint, as
10 generally shown in the cross-section of Figure 2B, to substantially
prevent the "zero strain" stretch laminate portions of the diaper web
from slipping or contracting in a direction parallel to the desired
direction of stretching as it passes between the sets of sequentially
positioned meshing corrugated rolis.
15 _ However, the present invention may also, if desired, be
practiced to advantage by restraining only the elongatable or
drawable layer or layers of the cbmpos'ite, i.e., it is not an

\ absolute requirement that the outermost portions of the elastomeric
kY elements 4a also be restrained during the incremental stretching
“-,_ 20 operation. In the latter instance, the elongatable or drawable layer

or layers are still permanently elongated during the incremental

stretching process, but the z-direction bulking in the resultant

"zero strain® stretch laminate web may be somewhat less pronounced

when the stretching tension is removed. This is due to the fact that

25 the elastomeric layer undergoes a lesser degree of initial stretching

during such a process. Accordingly, it can only undergo this same

amount of retraction when it returns to its undistorted
configuration. _

A "zero strain" stretch 1laminate embodiment of the

30  aforementioned type may also exhibit some degree of disproportionate

straining in the elongatable web or webs in the areas immediately

'adjacent the opposed edges of the elastomeric elements 4a. In the

case of an opagque polymeric backsheet web which is normally employed

as a fluid-impervious barrier on a diaper, these disproportionately

35 strained portions can become sufficiently thinned that they may even

appear transparent despite the fact no rupture has taken place. In

such instances the functionality, e.g., the fluid-imperviousness, of
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opposing plastic filmlayers 214,216 is disclosed in Figure 14 of Ness. [n

t he di scl osed enbodi nent, the three | ayers conprising the co fed
into a nip etween a pair of snooth, 2geated, counter- ?@?ﬁ#ﬁé&?gﬁ

224,226 to heat seal the reticul ated el asti_c to the two | ayers of film

214,216 to form atheatzemaaltbdrt"hsaeetlchyhmmamq)peftienﬁM. thehdi dpext v_nebeaékembt
conposite 228 is | | t n p d i
counter-rotating ? 1\/\E€tﬂ°q: H g?%égfe{ﬁ?oagen?é?@ﬁﬁ ?’hélog "

t her mal bondi ng |§ !"“5 "Eo H8sides '0955‘2329%1‘@ n®f f bR {#RTOs EBA"
pai r of counter-rstretchglaminate portion of the resultant article is either hidden

5 from view by the design or configuration of the article or, if
visible, is of no concern to the user of the article.

In still another embodiment of the present invention even
rupture of one or more of the elongatable nonelastic webs may not
render the resultant "zero strain" stretch laminate web unacceptable

10 for its intended purpose, e.g., rupture of the backsheet web 5 does
not necessarily destroy the laminate web’s functionality for its
intended purpose as long as one of the other plies in the laminate
web provides the desired function in the finished article. For
example, some degree of rupturing in the elongatable backsheet web 5

15 will not destroy the fluid-imperviousness of the resultant disposﬁble
diaper web if the elastomeric patches 4a are comprised of a
fluid-impervious material. This is particularly true with respect to
those "zero strain" stretch laminate web embodiments employing
substantially continuous bonding between the plies in questidn, since

20 relatively close adherence of the plies to one another after
incremental stretching renders such ply damage difficult to detect by
the end user of the article.

Because the diaper web 1 shown in Figures 1-2B is
substantially impervious to the passage of air by virtue of the

-25 presence of the uppermost moisture-impervious backsheet web 5, vacuum
ports 22 covered by porous honeycomb material 44 can, if desired, be
employed immediately adjacent each set of machine direction oriented
grooves 23 in lowermost corrugated rolls 21. 1If the elastomeric
patches 4a are sufficiently pervious to the passage of air, the

30 suction forces generated by the vacuum will pass through the
fluid-pervious topsheet web 6 and the elastomeric patches so as to
tightly grip the overlying portions of the backsheet 5. In this
instance, all three layers comprising the "zero strain" stretch
laminate portions of the diaper web will be restrained during ‘the

35 incremental stretching operation. ‘ :

If the elastomeric patches 4a were not substantially
pervious to the passage of air, it would be necessary to either (a)
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10 rolls 230,232 is then fed into the nip of a third paié ﬁf
counter-rotating rolls 236,238 rotating at a faster peripheral speed than
the secondWPfi2/154#4 counter-rotating rolls 23,232 to effect Y ??(80?5\6 the
conposite web 234 between the two pairs of rolls. According to

Ness, this draftlﬁsm%urettﬁbeﬁachhﬁ ort§2224dy 2h6 @@F‘]jﬁ?tw&gcénﬁbemb&%aﬁaal

bonds whi ch I or e t t.h thro

aggtts ur elscl nWteLZ yéﬁ%vé&%jfiéothgl 3%%588 "gg?? rﬂf % Fif’tﬁ?f“ﬁﬁ’c pREches 4 58 {}?t

with elastic insuatien| fongesugowld bei rexertedn omaithel Styidaimparsious tdramds,

fupture tthe seal baikenedt ggg 3Btggbﬁgbdltn@'ﬂ%ﬁ&f’dmi&:@dem@a&dﬂ( iaps EE@\ueBQ
e trangvergse

?Reyst ret ched 3 €r‘po%r té’ restra ‘@nﬁfbe@reefrgﬁrstﬁ@“p”fﬁlgr Ghe pé?"r" s&f""‘

counter-rotati ng stretch 2Gminss® ptol:ré'ldnszgft thie r?laper wdnfbynmegnsewﬂ isuitable

t |

orating at & Sﬁ?ﬂp Bing HE%@? aFBP*S"x‘.%néft Spe T uph o opbOSRaEACY of he

of the second pai9ager Mebnicr Such appargtysara sﬂbﬁﬂﬁlﬁﬂﬂy disc]ose herein.

The suction forces applied to the diaper web 1 shown in
10 Figures 1-2B by vacuum ports 22 acting through porous- honeycomb
material 44 substantially prevent those portions of the diaper web
containing substant'ia'l'ly, untensioned elastomeric patches 4a from -
slipping or contracting in a laterally inward direction as they pass
between the meshing portions of the continuous grooves 23 on
15 lowermost corrugated rolls 21 and the grooved segments 24 on
uppermost corrugated rolls 25.

Because the “zero strain" stretch laminate portions of the
diaper web 1 containing elastomeric patches 4a are laterally
restrained throughout the sequential web stretching operation, all

20 portions of the "zero strain" stretch ‘Iamina_te web Tlocated
intermediate the outermost points of restraint are subject to
substantially uniform incremental stretéhing as the web passes
between the continuous grooves 23 on lowermost corrugated rolls 21
and the meshing portions of the grooved segments 24 on uppermost

25 corrugated rolls 25.

This not only maximizes the effectiveness of the
incremental web -stretching operation by forcing the elongatable
topsheet and backsheet webs secured to the elastomeric patches 4a to
undergo the fullest possible degree of elongation during the

30 "stretching operation, but also substantially prevents
disproportionately high straining of the topsheet and/or backsheet
webs to which they are secured in the areas immediately adjacent the
opposed peripheral edge portions of the elastomeric patches.

Figure 3 discloses an alternative incremental web

35 stretching system of the present invention which can be employed as
system 20 shown schematically in Figure 1. In the incremental web
stretching system shown in Figure 3 a pair of resiliently
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232. While stretching a | am nate web by applying tension to

Wi del y separated points of support, e.g., first roll pair 8606
second r WO 9pHISA4436, 238, does serve to pez'ymanently el ongate t’ﬁ 92/

substantially inelastic filmplies 214,216, Applicants have |earned that
the uniformty eamﬁeesmtel @isks) 40Uste molimedoadjacent eash rsite hof Ahe rgnooveskh,

as- measured al

Gecreases as t hadmedEs A OpfipkBfost GIrrifatia fiis e BT ol Copfpessinte disks
second roll pai 4028, zssaumwgea«ngh rbiamater ghatet asﬁiah@d %Wégﬁ ‘{1 ager
first and secongepoh am' "fold! hits ﬂmaényf Oig“ﬂihyt beheMesintid ingprranegirooeed as

R R A
under goes a gr eghercrdsgseetign :ofré‘tgunerﬁj\ L1ke the vagiym pgréﬁt 22 389 PATQUS her

o oy | oFBRIERBTALRERL s Moot 1ot 2, e chate e

af or enent i oned @6ﬁ¢ﬁ§;n| yreated by comgressibfe %qgf 48 t;:e c ﬂl@idtin&

non-grooved portions of lowermost rolls 21 substantially prevents the

10 portion of the diaper web containing elastomeric patches 4a from

contracting in a direction parallel to the direction of stretching as

the web passes between the meshing corrugated rolls. The Figure 3

embodiment of the present invention can be used with equal efficiency

on laminate structures comprised of webs which are either pervious or

15  impervious to the passage of air.

. Figure 4 discloses still another incremental web stretching

system of the present invention which may be employed as system 20

shown schematically in Figure 1. In the Figure 4 embodiment, the

vacuum ports 22 of the Figure 2 embodiment and the compressible disks

20 40 of the Figure 3 embodiment are replaced by pairs of continuous

belts 50 which travel about idler rolls 72,74,76,78 at the same

peripheral speed as lowermost corrugated rolls 21 and which are

maintained under a degree of tension sufficient to prevent lateral

movement of that portion of the diaper web 1 containing elastomeric

25 patches 4a as it passes between grooved segments 24 on uppermost

corrugated rolls 25 and the continuous grooves 23 on lowermost

'corrugated rolls 21. The cross-section of Figure 4A reveals the

clamping action imposed upon the "zero strain" stretch 1laminate

portions of the diaper web 1 by the belts 50. The Figure 4

30 embodiment of the present invention can also be used with equal

facility on laminate structures comprised of webs which are either

pervious or impervious to the passage of air. :

The cross-section of Figure 4B reveals the condit'non of an

.untensioned intermittently bonded "zero strain" stretch laminate web

_35 of the present invention, as viewed at a point corresponding to its

greatest degree of incremental stretching, while the cross-section of

Figure 4C reveals the condition of an otherwise identical untensioned
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assi gned 'Si sson paten'fs. Nanely, to increnentally stretch the zero strain”

stretch lamnate material by passing it through an Rdsh Ado706
stretchi ng W2A344uch as the ni p.forned begdeen a pair of ngghl Ao
corrugated rolls which have an axis of rotation substantlal |y

per pendi cul ar to t$ubsgantded 1 contingoustyr banded "zernestmain’ sgretohr liaginate web
roll's support the 6@%@%&5@@@ 1%Vetﬁﬂiuﬁa|a50|vmd>’a§p@%‘i’n@%ﬁesh@ﬁdﬁhboﬂﬁ its
- correspond ng to tghreeaWe&t degree o ntt.r[elrjn l?tﬂ s%retchmg Although both webs are
elastically extensible in the direction of initial stretching, at
5 least up to the point of initial stretching, the intermittently
bonded "zero strain® stretch 1aminate web shown in Figure 4B exhibits
a much greater degree of z-direction bulking. _
As will be appreciated by those skilled in the art, the
foregoing restraint methods may be employed either individually or in
10  combination with one another to produce the benefits herein described
in the resultant ®"zero strain" stretch laminate portions of the
resultant diaper web 1. ' .
Following the incremental stretching operation shown
schematically as 20 in Figure 1, the fully assembled diaper web 1 is
15  preferably passed through a side notching apparatus shown
schematically as 60, wherein notches intended to coincide with the
wearer’s legs are cut from the lateral edge portions of the fully
assembled diaper web.
Finally, the diaper web 1 is cut at predetermined locations
20 along its length by means of knife 22 to produce hourglass-shaped
single use diapers having at least one pair of side panels which are
elastically extensible in a direction substantially parallel to the
diaper’s waistband, at least up to the point of initial stretching.
From the description contained herein, it is clear that the
25  improved method and apparatus of the present invention may be
employed to advantage to produce a wide range of elasticized articles
either comprised entirely of or including one or more discrete,
isolated "zero strain" stretch laminate web portions.
It is also recognized that while a pair of meshing
30 corrugated rolls having their corrugations aligned substantially
parallel to one another are disclosed in the accompanying Drawing
Figures, the present invention may be practiced with equal facility
employing pairs of corrugated rolls wherein the corrugations are not
all oriented parallel to one another. Furthermore, the corrugations
35 on such pairs of corrugated rolls need not necessarily be aligned
parallel to either the machine or the cross-machine direction. For
example, if a curvilinear waistband or legband portion is desired in
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during the stretching operation. This causes substantially uniform

increnmental stretching of each unsupported segnent of the \Aﬁ%ﬁ%}sﬁ
adj acent WOPHA54440i nts rat her than hi ghlysgocalized stretchi
occurs when only the outernost extremties of the web are. subjected to

t ensi on. a sTAFIR0NIsE YHGEAStdonstiuetedicusimgnitae | Yzeror attebind "steetch

train" stretch harm Lal, hy. Dassifg.it +het t
Trpart el astic elnaR TefPloiphe nebip WSifide, HE WS Skt e Pehe BalS |0
subsequent wor kePfi ﬁoweateﬂd%/ .rodds employedatp| dncngmentaddy o strefch3the {zero
i ssued to Sabee gtrafhy pottiddSofathehdisgyr web oigyobat adrdyedelin bhe desired

e 5 i sposall e GTHILTRE cpntiGrabiR, 18 BEGUEE efastabity a13fi DERC Phsinet 'S/
conprising an cunvihinesneepntouw Nnaghen ithan dncarstraigbbclingd bet ween a pair
of drawable elenents in ii{SjOpHAIRY Mitogh12aBotrRWHi38 baRIpRFer+& prockdses
o ast el e o 4t R it Lbrigiead T, B b
portions of the REERIBrdizcloskd; eplioy meshing cy 9 ’
restraint principles which are critical to the practice of the
10 present invention may also be carried out utilizing an intermittent
stamping operation employing meshing platens to incrementally stretch
the "zero strain" stretch laminate portions of the web or article in
question. In the latter instance, the only requirement is that the
portions of the "zero strain" stretch laminate web to be
15 incrementally stretched be adequately restrained by suitable vacuum
or clamping means before the meshing platens are able to exert enough
force on the web to cause slippage or contraction in a direction -
parallel to the direction of stretching.
Such an intermittent stamping operation is illustrated
20 schematically in Figure 5. The diaper web 101 therein disciosed
comprises a f'luid-per_'vious topsheet 6, a fluid-impervious backsheet
5, absorbent pads 3 and substantially untensioned elastomeric patches
110 and 120 which form “zero strain" stretch laminate waistband
portions 210 and curvilinear “zero strain" stretch laminate legband
25 portions 220, respectively, in the diaper web.
The diaper web 101 is passed between a pair‘of meshing
platens. The bottom platen 440, which includes curvilinear teeth 520
for incrementally stretching the legband portions of the diaper web
and straight teeth 510 for incrementally stretching the waistband
30 portions of the diaper web is engaged, with diaper web 101 supported
thereon, by an uppermost meshing platen 400 having toothed sections
compliementary to those on bottom platen 440.
To ensure that the maximum degree of incremental web
stretching is achieved, the toothed segments 510,520 on lowermost
35 platen 440 are preferably surrounded by resiliently deformable
windows 610,620 which contact and clamp the "zero strain" stretch
taminate portions 210,220 of the diaper web 101 about their periphery

n
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substantially relaxed condition to a drawable topsheet web, a

drawabl e backsheet. web or both. The. bonding configurationmlw
Sabee may‘mg 1M intermittent, as by pasgpng the | am nate na erlgrlay
through a pressure nip fornmed between two rolls, one of which is heated and

gont‘a! tn-_s a pl H] al agyingt ][ai ieﬁrdk?bliﬁ'i{hgonseitt Sofsurm&ua-fa@foﬁrabwnkii?umasJéﬁsm_my
epositing a thin vi,scoe ressure _sensitiv ive
o.n'?p one gf t he wég'ﬁs%gﬂg‘ ghéﬁgaﬁ'@ﬁgﬁer%ég& nt&%#ie&)%&ppﬁ@"’f%p?&stgﬁr@& Tiis
sensitive adhesi velampingcactionr prenenty eentvactjon hef | the fzevoe t straimh stretch
Rogardi ess. bf i g ateeRt frdAot the VEBIHH 3 IFEBi sihtantially parallel to
egar dl ess , .

di gper web con%mai ﬁFﬁg%gT%é}thE \Héébgé{r@&rﬁﬁv@ ﬂ"'gg% ﬁﬁer‘é‘&ﬁ"gﬁg?gt ép'éqtlcb’"g
stretched in the operadionsipentordied e the sey afheeshinghplagens r Tpmiviesiieotly
pairs of corrugat géegrphbfe Wiad&?s $305420! mist,S Wﬁ@°¢g’}g§,§@ﬁ*@oﬂmﬁtﬂw

6. Sinultaneously the cojnciding ortions of t [ psheet ard
backsheet webs i nPefRitathe, dgsired ree &te ing ; belweeg: fkhe, pRPasing cieekh An v

stretched and dr apbhatiens 400 and 440 during the incremental stretching operation.

10 Alternatively, those "zero strain" stretch laminate
portions 210,220 of the diaper web 101 to be incrementally stretched
may be restrained by suitable vacuum means (not shown) surrounding
the toothed segments 510,520 on lowermost platen 440 before the
uppermost meshing platen 400 is able to exert enough force on the

15 “"zero strain®™ stretch laminate portions of the diaper web to cause
contraction thereof in a direction paraliel to the direction of
stretching.

While the present invention has been described prith_ari'ly in
the context of providing elasticized ears or elasticized waistbands

20 and/or legbands in a single use diaper web, it is recognized that the
present invention may also be practiced to advantage in many other
applications and environments. It will be obvious to those skilled
in the art that various changes and modifications can be made without
departing from the spirit and scope of the invention, and it is

25 intended to cover in the appended claims all such modifications that

~are within the scope of this invention.
What is claimed is:

30

35
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12 inpart a permanent elongation and nol ecular orientation thereto in the
cross-machi ne direction. Because corrugated rolls 31 have thej §$$ﬁwﬁd¥g
corrugat i WRS2AHMhed substantially paral kgl to the machi ne ' /

Fncremental stretching of the web takes place in the cross-nachi ne
gl rection. Accordingly, the fully processed waistband por“lwmmmmmnml
i aper web are tHAIMSfter elastically extensible in the ctdB
direction, at least up to the point of initial L
1. An improved method for incrementally stretching a zero
strain stretch laminate web to impart elasticity thereto in the
direction of stretching, at least up to the point of initial
stretching, said method comprising the steps of:
(a) feeding a zero strain stretch laminate web comprising
a substantially untensioned first elastomeric ply
jntermittently secured to a substantially untensioned
second ply comprising a continuous web which is
elongatable, but which exhibits less elastic recovery
than said first ply, between a pair of opposed
pressure applicators having three-dimensional surfaces-
which at least to a degree are complementary to one
another;
(b) restraining the opposed peripheral edge portions of
said second elongatable ply adjacent the portion of
said zero strain stretch laminate web to be
incrementally stretched to substantially prevent
slippage or contraction thereof in a direction
substantially parallel to the direction of stretching;
and o
(c) subjecting the portions of said zero strain stretch
laminate web located between said opposed points of
restraint to incremental stretching while said second
elongatable ply is subject to restraint by causing
said opposed three-dimensional surfaces of said
pressure applicators to mesh with one another at least
to a degree, whereby said second elongatable ply is
permanentiy elongated by said incremental stretching
so that said laminate web is elastically extensible in
the direction of initial stretching, at Teast up to
the point of initial stretching, once the initial
incremental stretching forces are removed from said
zero strain stretch laminate web.
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stretching. n WI ne direction stretching operation
is preferaba;%qlarrl ed”“l“ mmt mluu ~to the opposed Iegbangéw‘ygéiﬁ‘?.7
i ncl ude unW el astb c tel &neht s* 42, by ﬁgsm ng the di apelr Web o @abee
bétween another pair of meshing corrugat rolls as gener al | y
showin in Fi gures 12 and 13. Because corrugat ed rolls 89 have th i.r meshing
corrugations aligned substZntAm|imprexadametdod; for Aacremertal by Strakehing ei:t71°6?1

i ncrenental stret ghidih Oftrebtén V\Hmhiii@eswdbl aoe impattheelaetiving dheretdi dn. the

el astically ext endiFREIPR” B SHeEHGHOTE: FEptE PGl PELLFE PablE, oot ity
initial stretchi ngtretchmg, saad/\netbodqpmnrcamgsthmxséemnﬁ rmed that Sisson's
suggestion to use corrugatgg rfﬂeh?n Q 286d StPdinakiveteh M Rinfhatk wakbrcomptising”

ontire surface of “?Ee“ﬁéﬁsa? Eaéﬁgﬁ&%aﬂ%éyt Aterdhess DRlrhocsadtaenr o plY

have been encount ered when onl substankiattyricortinuouslyt secured t s substantinldy

web are to be subjected to treghaRtfondli WBEMdOMY comprising a continuous web
which is e'longatame; but which exhibits less elastic
recovery than said first ply, between a pair of
opposed pressure applicators having three-dimensional
surfaces which at least to a degree are complementary
to one another;

(b) restraining the opposed peripheral edge portions of
said second elongatable ply adjacent the portion of
said zero strain stretch 1laminate web to be
incrementally stretched to substantially prevent
slippage or contraction thereof in a direction
substantially parallel to the direction of stretching;
and

(c) subjecting the portions of said zero strain stretch
laminate web located betweén said opposed points of
restraint to incremental stretching while said second
elongatable ply is subject to restraint by causing
said opposed three-dimensional surfaces of said
pressure applicators to mesh with one another at least
to a degree, whereby said second elongatable ply is
permanently elongated by said incremental stretching
so that said laminate web is elastically extensible in
the direction of initial stretching, at least up to
the point of initial stretching, once the initial
incremental stretching forces are rempved from said
zero strain stretch laminate web. '

3. An improved method for incrementally stretching a
continuously moving zero strain stretch laminate web to impart

This Sheet Has Been Relilaced




"~ predeterm ned porti o ullmu!“ﬂ!ﬂ:m IHmpr-i se a "zero strain" stretch |am nate
conposite ’Eéa wai st band and | egband ppifig 766 the .
di aper web (gﬁo I'n Figures 5, 6, 12 and 13 of the aforenentlone(j Sat)ee

patent are conprised of "zero strain” stretth laninate material, there is a

si ghi fi cant tend nc r the "zero, strain" or f t he ,di aper t
% S S Bl s Bl
stretching as n i imgs

Sl i ppage or contraction F{J tﬁﬁtjéﬂétﬂngt Vf@éd?n?pQr&éw‘Sst?Em tiﬁe’té}mmﬁﬁaﬁéﬁ‘b

in a direction parallel sired direc iwetc |n Jﬁd?[S t he
i ncremental stretching proce¥ed | €e@pYIsing t jay eSubstantda céﬂEEe" siqaed first

rel atively nonelastic ply orepdstomeriec Wpigh tintermitaently cieowead ite a

bonded do not undergo as gr@basttaﬁtﬁ%%e?m%nsmned second ply comprising a
continuous web which 1is elongatable, but which
exhibits less elastic recovery than said first ply,
between a pair of opposed pressure a_gp]icators
comprising corrugated rolls having an axis of rotation
perpendicular to the direction of web travel, said
corrugated rolls having three-dimensional surfaces
comprising corrugations which at least to a degree are
complementary to one another;

(b) restraining the opposed peripheral edge portions of
said first elastomeric ply and said second elbnéiﬁahle
ply adjacent the portion of said continuousiy moving
zero strain stretch laminate web to be incrementally
stretched to substantially prevent slippage or
contraction thereof in a direction substantially
parallel to the direction of stretching; and

(c) subjecting the portions of said continuously moving
zero strain stretch laminate web located between said
opposed points of restraint to incremental stretching
while said first elastomeric ply and said second
elongatable ply are subject to restraint by causing
said opposed three-dimensional surfaces comprising
said corrugations on said corrugated rolls to mesh
with one another at least to a degree, while said
continuously moving zero strain stretch laminate web
passes therebetween, whereby said second elongatable
ply is permanently elongated by said incremental
stretching so that said laminate web is elastically
extensible in the direction of initial stretching, at
least up to the point of initial stretching, once the
initial incremental stretching forces are removed from
" said zero strain stretch laminate web.
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13 elongation as V\owﬂmumﬂuﬂ@“ the case if the |am nate web were not
al | oned t Egao _ #8n in a direction paral /8036606 -
di rection%ﬁﬁg\él Stretchi ngL. As a result, the activated or s{irjg%cﬂ@g
portions of the resulting "zero strain" strédfch |am nate web exhibit a

Rietei o A ot B RN L R L

The af or enent i onechnbinidusity bmovings zerne sanafinostretel | bamsinate t web skee imparthe

e i L o AT L
point of initial stretching,-said method comprising the steps of:

(a) continuously feeding a zero strain stretch laminate
web comprising a substantially untensioned first
elastomeric ply substantially continuously secured to
a substantially untensioned second ply comprising a
continuous web which 1is elongatable, but which
exhibits less elastic recovery than said first ply,
between a pair of opposed pressure applicators
comprising corrugated rolls having an axis of rotation
perpendicular to the direction of web travel, said
corrugated rolls having three-dimensional surfaces
comprising corrugations which at least to a degree are
compiementary to one another;

(b) restraining the opposed peripheral edge portions of
said first elastomeric ply and said second elongatable
ply adjacent the portion of said continuously moving

- : zero strain stretch laminate web to be incrementally
stretched to substantially prevent slippage or
contraction thereof in a direction substantially
parallel to the direction of stretching; and

(c) subjecting the portions of said continuously moving
zero strain stretch laminate web located between said
opposed points of restraint to incremental stretching
while said first elastomeric ply and said second
elongatable piy are subject to restraint by causing
said opposed three-dimensional surfaces comprising
said corrugations on said corrugated rolls to mesh
with one another at least to a degree, while said
continuously moving zero strain stretch laminate web
passes therebetween, whereby said second elongatable
ply is permanently elongated by said incremental
stretching so that said laminate web is elastically
extensible in the direction if initial stretching, at
least up to the point of initial stretching, once the
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OBJECTS OF THE INVE mm‘u“lulllumrordl ngly, it is an object of the

pr esent met hod and apparat us fger/use2/00706
mcrenentWﬁlg%chl ng 'zéro"stYai'n" stretch | anminate vvebsﬂ::lr‘l such a way
as to maxinmze the effectiveness of the incd®mental stretching operation.

It i~s a further object of the, L ny C

preferred enbodinent, to prov]'ﬁ iﬁgﬂcrﬂfﬁ%ﬂ gﬁo“ﬁ@b@r gﬁfég agilgaﬁé'éf'?%lfﬁf’?\g
the opposed peri pheral edge psaidi 2819 srain 'steetchsiaminate sebet ch | ami nate
web to prevent slippage or contraction thereof in a direction parallel to

the direction of stretching i | e sai nat.e web, undergoes |ncr nt
stretching internedi ate s¥id'BoiPRLs0 f°Ar Ziqﬂ'%u]nt Ciain 2, CFain Pt oF E&ﬂe ﬁer
obj ect of the pr @maﬂhni ﬂfmtdppusécb ppemu'releapﬂingﬂoyse{:dmpcumtconmgameld amd'ls
appar at us whi ch tigul pr diby
Wa& neg[ R affl{ o? %rtk'ymn s‘:r'xfbgﬁ{ﬂ‘:ia ﬂﬂ[ﬂﬁﬁﬁi’cu £db4 Y the

produce.small, di's | nuous novin ,
"zero strajn" st ddrestionnefwed trave] and wherein said three dimensional surfaces

on said applicators comprise corrugations which, at least to a
degree, mesh with one another as said zero strain stretch laminate
web passes therebetween.

6. The method of Claim 5, wherein restraint of said second
ply is carried out by applying suction to the opposed peripheral edge
portions of said second ply immediately adjacent the corrugations on
at least one of said meshing corrugated rolls.

7. The method of Claim 5, wherein restraint of said second
ply is carried out by resiliently clamping the opposed peripheral
edge portions of said ply immediately adjacent the corrugations on at
least one of said meshing corrugated rolls.

8. The method of Claim 7, wherein the opposed peripheral
edge portions of said second ply are clamped between at least one of
said meshing corrugated rolls and.a pair of resiliently deformable
disks located on the other of said corrugated rolls throughout said
incremental web stretching process. '

9. The method of Claim 7, wherein the opposed peripheral
edge portions of said second ply are clamped between at least one of
said meshing corrugated rolls and a pair of continuous belts which
wrap a portion of said corrugated roll throughout said incremental
web stretching process.

10. The method of Claim 1, Claim 2, Claim 3 or Claim 4,
wherein said incremental stretching of said zero strain stretch
Taminate web is carried out in a direction which is substantially
parallel to the direction of web travel.

This Sheet Has Been Reﬂlaced




web. rLI"II uu“ ﬁﬂlg THE | NVENTI ON The
present mmgymo thod and apparatus f, /US92/00706

incremental |y stretchlng a tzero straln gtch | am nate web to 1 npart
etasticity thereto in the direction of |n|t stretching,  at Ieast up to

the ‘point of initial stretching. Wi/l zeroQ. s | LF

per se are well known in ?ﬁ mafshogrgf @@"ﬂsi:' 33?“}%31 ﬁ 1(',I'o rﬂﬁ édi\E
rol I,s to increnenwhgnejnssaid c'mcrsumalzertnemhm nof ssaigk czerbasitnaine staetch o
impart el asticitylaminate web is carried out in a direction which is substantially

perpendicular to the direction of web travel.

12. The method of Claim 1, Claim 2, Claim 3 or Claim 4,
wherein said incremental stretching of said zero strain stretch
laminate web is carried out in a non-linear configuration.

13. The method of Claim 12, wherein said incremental
stretching of said zero strain stretch laminate web is carried out in
a curvilinear configuration.

14. The method of Claim 1, Claim 2, Claim 3 or Claim 4,
wherein said zero strain stretch laminate web further comprises a
third substantially untensioned ply which is elongatable, but which
exhibits less elastic recovery than said first elastomeric ply,
secured to the surface of said first substantially untensioned
elastomeric ply which is opposite said second substantially
untensioned ply.

15. An improved apparatus for incrementally stretching a
zero strain stretch laminate web to impart elasticity thereto in the
direction of stretching, at least up to the point of initial
stretching, said apparatus comprising:

(a) means for feeding a zero strain stretch laminate web

comprising a substantially untensioned first

" elastomeric ply intermittently secured to a
substantially untensioned second ply comprising a
continuous web which is elongatable, but which
exhibits less e]ast1c recovery than said first ply
between a pair of opposed pressure applicators having
three-dimensional surfaces which at least to a degree
are complementary to one another;

(b) means for restraining the opposed peripheral edge

portions of said second elongatable ply and said first
elastomeric ply adjacent the portion of said zero

--This Sheet Has Been Reﬂlac
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14 thereto, Appl [ Cauwﬂﬂuﬂlﬂ”ﬂg HMed that there is a si gni fi cant
t endency gﬁ? ns of such | am nate wem.?ﬁ%ﬁmgct o
an

t he subst i al unt ensi oned el asti.c elenents to undergo i

sl i ppage or contractlon in a direction par8di7lel-to the desired direction of
stretching as the web is increnentally stretched by gassi ng_ it between the
nmeshing corrugated rolls. App¥iadBntsiritehe 1amipates welr 6d batinsrementally

i nwardly directed s: i ppagfef Oftmahécﬁc'ttloonsﬁmﬁﬁtﬁﬂile pm&mnﬁ'ﬁbpage or
stretching process |less effi relative onel as

el ongat abl e web or webs to V\g E‘f."h@" Q’fh”? e neht 4 yecitﬁ?'érrﬁut’ftéaﬁﬂi}%r
substantially continuously smﬂbﬁﬂ do ﬂ@tdmedbﬂglooﬁstgewtln% degree of

el ongation as woul d ot hefe) Sfedns ﬁﬂe siBfRtidg the Ho?'m(fi\%t Bf VR dV\Frd, ?ﬂ‘am

al l oned to undergo such 1 nwardl ect sl’1,pp ontractlon in
direction parallel to the d|§t€8¥F % !?'fef‘g‘ﬁit . between said opposed

points of restraint to incrementa'l stretching while
said second elongatable ply and said first e'lastomeuric
ply are subject to restraint, said means for
incrementally stretching said zero strain stretch
laminate web comprising means for causing said opposed
three-dimensional surfaces of  said  pressure
applicators. to mesh with one another at least to a
degree, whereby said second elongatable ply is
permanently elongated by said incremental stretching
so that said laminate web is elastically extensible in
the direction of initial stretching, at least up to
the point of initial stretching, once the ‘initial
incremental stretching forces are removed from said
zero strain stretch laminate web.

16. An improved apparatus for incrementally stretching-a
zero strain stretch laminate web to impart elasticity thereto in the
direction of stretching, at 1least up to the point of initial
stretching, said apparatus comprising:

(a) means for feeding a zero strain stretch laminate web
comprising a  substantially untensioned first
elastomeric ply substantially continuously secured to
a substantially untensioned second ply comprising a
continuous web which 1is elongatable, but which
exhibits less elastic recovery than said first ply
between a pair of opposed pressure applicators having
three-dimensional surfaces which at least to a degree
are complementary to one another;

(b) means for restraining the opposed periphefa] edge
portions of said second elongatable ply and said first
é]astomeric ply adjacent the portion of said zero

This Sheet Has Been R
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Appl i cants have sol jﬂm yﬂulmlﬂﬂ HMLprobl em by providing method and
appar at uswicpéa/i Sl " peripheral edges of apctAKYL/00%65
nonel asti c el ongat abl e vieb- portlons of the "zero strain" stretch [ am nate
web during the increnental stretchi ng proce§§. In a preferred enbodi ment

the elastic el ement portion of the "zer al,n stre | api nat e web_ i
al so restrained during the i néFEH8ntShre g‘f gminate pr"@hers}? Be mcremenﬁ,]ﬁya
particularly preferred errbodtrmhed ttoe suhqhanethﬂperplpdvenal sldgpage or

portions of the "zero strain” EM F{b nl amer;.@‘tne \qﬁb arderg Sb# a's’ﬁﬁgtal&hiﬁ
i qiart

application of vacuumor by t r% catlon rces
. as the web is passed between aafﬂi el go %Fr‘tﬁﬁi‘%"fo’ﬁ@ Hid8ng

- corrugations which, at |egsy hears #6¥rsubjectiBg thei pdrtoces afoddidr zero strain
BRI EF DESCRI PTI ON OF THE DF\’AW%l

concludes wth clains that '%Ff'u ralte ngnbga}teg r?ﬁi%%g' slr?ggt |°8€?s§dm

t he subj ect matter points nf restramt to -incremental stretchmg while
said second elongatable ply and said first elastomeric
ply are subject to restraint, said means for
incrementally stretching said zero strain stretch
Jaminate web comprising means for causing said opposed
three-dimensional surfaces of said pressure
applicators to mesh with one another at least to a-
degree, whereby said second elongatable ply is
permanently elongated by said incremental stretching
so that said laminate web is elastically extensible in
the direction of initial stretching, at least up to
the point of initial stretching, once the initial
incremental stretching forces are removed from said
zero strain stretch laminate web.
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This Sheet Has Been R«

Hllllll e



i

be better

ed ng the present invention, it is believed that the
understood fromthe follow ng detail ed
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(54) Title: IMPROVED METHOD AND APPARATUS FOR INCREMENTALLY STRETCHING A ZERO STRAIN
STRETCH LAMINATE WEB TO IMPART ELASTICITY THERETO

(57) Abstract

An improved method and apparatus for incrementally stretching “zero strain” stretch laminate webs to impart elasticity
thereto in the direction of initial stretching. at least up to the point of initial stretching. The “zero strain” stretch laminate material
(1) is formed of at least two plies of material (4a, 5, 6) which are either intermittently or substantially continuously secured to one
another along at least a portion of their coextensive surfaces while in a substantially untensioned (“zero strain”) condition. One
of the plies (4a) is stretchable and elastomeric, while the second ply (5, 6) is elongatable, but not necessarily elastomeric. The sec-
ond ply will, upon stretching of the laminate, be at least to a degree permanently elongated so that, upon release of the applied
tensile forces, it will not return to its original undistorted configuration. This results in z-direction bulking of the laminate web
when the applied tension is released as well as subsequent elastic extensibility in the direction of initial stretching, at least up to
the-point of initial stretching. In a particularly preferred embodiment of the present invention the opposed peripheral edge por-
tions of the laminate web to be incrementally stretched are subjected to restraint to substantially prevent inwardly directed slip-
page or contraction thereof in a direction paratlel to the direction of stretching. This maximizes the effectiveness of the incremen-
tal web stretching operation by forcing the “zero strain” stretch laminate web to undergo the fullest possible degree of elongation
during the incremental stretching operation. .



el astonmeric patches, said web also being cut at predeterm ned points al ong

its Iengtrbé? f a nultiplicity of single use diapers, eaQﬂc@ﬁﬁb
| east one p ?9?/% aterally stretchabl e side panel s; i gu?gog&i s a
sinmplified perspective view of a particularly preferred enbodi nent of the
present invention, said enbodi nent enploying a vacuum web restraint system
Figure 2Ais a sinplified view taken along view line 2A-2A in Figure 2 and
showi ng the manner ijn ch idler rolls are used to cafise the diaper web to
wap the | owernost cdrrugated rolls; Fi gure /2B is-a highly
enl arged view taken at the inset 2B shown in Rugure aid view show ng
the degree of neshing of the corrugated rolls w th not her as the "zero
strain" stretch lam nate porti.on of the di aper W es therebet ween;
Figures 3 and 4 are sinplified perspective yiews ng alternative web
restraint systens of the present invention We{ch ¥
i ncrenmental stretching process ‘disclosed herei }\\\
!

hi ghl'y enlarged sinplified cross-sectional -
3 ‘

Figure 3Ais a

FIG.
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vi ew taken at inset 3A shown in Figure 3 along a centerline connecting
upper nost f d rolls 25 and | owernost corrugated rollaxék

Fi gure 4A‘|9§92WI y enlarged sinplified cross-sectional IAUSPPI06 o
inset 4A shown in Figure 4 along a centerline connecting uppernost
corfugated rolls 25 and | owernost corrugated rolls 21, Figure 4B
Is a highly enlarged sinplified cross-sectional view of an intermttently
bonded "zero strain" stretch lam ngte web of the pr-sen%zi vantion after
the web has passed thrgegh a corrbgated roll nip gf{the hown in

Fi gure 4A; F e 4C is g highky 4d §inplified
cross-sectional view d I Ny bonded "zero strain"

stretch [|amnate web o} e b has passed
A, and
ajffernative

t hr ough a corrugated rol
Figure 5is a sinplifiead
I ncremental web strefc
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i nventi on. ' ' 16 DETAI LED
DESCRI PTI PRESENT | NVENTI ON It will be reag &ﬁ@ ent
to those gﬁ??ﬁg I'n the art that although the follow ng descrlﬁpg%ﬁ 0 Ethe

present invention is in connection with a single use diaper structure
having presel ected el asticized areas, the present invention may be
practiced with equal facility and at high speed on nearly any continuously
novj ng web either conprised entirely of or containing discrete, isolated
“zero // (5 -

v
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~strain" stretch | am nate portions. The di aper manufacturing
process and t%? di apers, which are only schematically illustg&g ﬁﬁﬁlﬂome
acconpanyl g Figures, may, if desired, be generally simlar to
“those disclosed in commonly assigned U S. Patent 4,081,301 issued to Buel
on March 28, 1978 and hereby incorporated herein by ref erence. However, the
el asticized | egbands of the Buell diaper are an option, and for clarity are
not shown herein. The diaper web and the hourglass-shaped diapers
schematically shown in Figures 1-4A enploy elasticized side panels in one
or both sets of the ear portions of the hourglass. Positioning of such
discrete elastoneric elenents which can be used to produce such el asticized
side panels in at |least one pair of ears is generally disclosed in U S.
Patent 4,857,067 issued to Wod et al. on August 15, 1989, which patent is
al so hereby incorporated herei wgﬂ ef erence. Referring to Figure
1, there is shown a continuous conprised of a plurality of

i nt erconnect ed single use diapers 2.
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Each diaper is conprised of an absorbent pad element 3, a pair of

el astoneri g, e s or patches 4a, which may be conprised ')q s

synt hetic @P#?ZF%I rubber, synthetic or natural rubber fo?n‘l:resgg{ogr’r(\)eﬁri C
film elastoneric nonwoven | am nate, elastoneric scrimor the |Iike, secured
to the webs at predeterm ned spaced | ocations, said absorbent pad and said
el astoneri c patches being |located internedi ate a noi sture-inpervious
backsheet 5, which is typically conprised of an el ongatabl e pol yneric
materi al such as one ml thick polyethylene film and a -

noi st ur e- pervi ous topsheet 6, lL.ch 1is typically conprised of an

el ongat abl e nonwoven fibrous_naEb iGﬁ or an el ongatabl e apertured pol yneric
film Particularly preferred materials which cgn be used for

el astoneric elements or p hes 4a include foans having Znjel ongation

/

3

FIG.
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- 17 to break of at |east about 400% and an extension force of about 200
granms per inch of sanple width at 50% extension of its unstrgi %gimh
Exenpl ary VOIS ch have been found usabl e are: General Foam po?yuret hane
- f-oam No. 40310 having a no-load caliper or thickness of approximately 80
mls and a density of approximately 2.06 pounds per cubic foot

(approxi mately 0.033 grans per cubic centineter), as available from General
Foam of Paranus, New Jersey; Bridgestone SG pol yurethane foam having a

no-l oad caliper or thickness of approximately 80 mls and a density of
about 2.06 pounds per cubic foot (0.033 grans per cubic centineter), as
avai l abl e from Bri dgest one of Yokohama, Japan; cross-|inked natural rubber
fr-oam havi ng a no-|oad caliper or thickness of approximtely 50 mls and a

6/10
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density of about 13.3 pounds per cubic foot (0.214 grans | C
centineter), as available fromFulflex Inc. of M ddleﬁﬁmwéﬁabﬂﬁgﬁ%
cross-linked natural rubber foam having a no-load caliper or

t hi ckne g&aapproxinately 50 mls and a densi-ty of about 13.3 pounds per
cubi?"*%%% (0.214 grams;.per cubic centinmeter), as available from Ludl ow
Conposi tes Corporation of Frenmont, Ohio. Particularly preferred
materials for backsheet 5 inclgﬂz’kbends conpri sed of about 45-90%|i near

| ow density pol yet hyl ene and abodt**~10-55% pol ypropylene. |If wused in
unenbossed form the backsheet 5 typically exhibits a no-load caliper or
t hi ckness of approximately 1 ml. If desired, the backsheet may be enbossed
to a caliper of approximately 5.5 ml|s to enhance the web's handling and
appear ance characteristics. Exenplary backsheet materials which have been
found to work are: RR8220 bl end REDEM as available fx Tr edegar

I ndustries, Inc. of Terre Haute, |Indiana; and RR5475 bl endf ULAB, as
avai l abl e from Tredegar |Industries, Inc. of Terre Fbute,LB di ana.

-
' ’i‘h%s Sheet Has Been Replaced
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One partidularly preferred material for noisture pervious topsheet 6
conpri ses ophobi ¢, nonwoven carded web having a basi ' '
range of a‘@S’[}fé%é:Rgo grans per square yard and conprised o&%yg’%ﬁ

2.2 denier polypropylene fibers, as available from Veratec, Inc., a
- Division of International Paper Conpany, of Wil pole, Massachusetts under

t he
ely

t he desi gnation P8. A particularly desirable aesthetic
appearance results in the "zero strain" stretch |lam nate portions of the
di aper web when 18

8/ 10
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t.he backsheet 5, the topsheet 6 or.both are conprised of resilient

4 hr ee- di nensi onal polyneric webs of the type generally disc 1

commonl y QPYIE#4U. S. Patent 4,342,314 issued to Radel andlpﬁgan%ésig?lmgﬁ
August 3, 1982 and hereby incorporated herein by reference. The
conti nuous webs of backsheet material 5 and topsheet material 6 are
preferably maintai ned under very slight (essentially "zero strain") tension
in_.the machine direction to prevent winkling and to facilitate
registration with the diaper assenbly and converting operations until the
conpl eted di aper web is severed into discrete diapers 2 at knife 22.

The di aper web formng operation is illustrated only schematically in
Figure 1. The absorbent pad segnents 3 are fed into the nip between a pair

- of conbining or laninating rolls 15 at regularly spaced, predetern ned
intervals. In a particularly prefernred enbodi nent, the absorbent pad
segnents 3 are preferably conprisés ' felt confined within a cellulosic
ti ssue envelope to provide pad integrity in use. ' :

by \
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As has been pointed out earlier herein, "zero strain" stretch |am nate webs

of the Presedo2/18ygnt i on may be produced utilizing either a”gkﬂ%ﬁé&&&&ﬁﬁ“

bondi ng configuration or a substantially continuous bondin

configuration. The intermttent bonding configuration is normally
desirable in those situations where the substantially inelastic webs in
the lamnate are relaty 3} el ongat abl e or drawabl e w thout rupture and
wher.e a hi gh degree of ﬂtj'rﬁ;kion bulking is desired in the finished

| am nat e. Conversely, axCoOnNntinuous bondi ng configuration

has generally been found desiraple where the degree of z-direction
bul king is not of prine inportancejand one or nore of the relatively
inelastic webs in the lamnate ips/difficult to el ongate or draw wi thout
causing rupture. In the latterf¥y ion, a substantially continuous
bondi ng configuration maintai f the layers of the lamnate in
relatively close adherence t¢@ other after the increnmental stretching
operation. Accordingly, eve@} nore of the relatively inelastic
webs is danmaged to the poin To N
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during the increnmental stretching operation, WPLA%EV@&\KB o 2B ﬁﬂﬁ'é’ren

. 1 o

of the damaged portions of the rFIa;lveLK |rel SH-C- D s toth
oneri.c ply makes it difficult for e ¢n _

igaséerCEiveptKat any damage has occurred...erbﬁdﬁﬂPﬂﬁygu ﬁ_ggdége

relatibely inelastic web or webs does noH_defP t the web's o ended ur 1o

functionality, e.g., fluid-inperviousness; hEndanage B4

the relatively inelastic web or webs duri nghke-nncrepgen

IMPROVED METHOD AND APPARATUS FOR INCREMENTALLY STRETCHING A
ZERO STRAIN STRETCH LAMINATE WEB T0O IMPARI%EEASTICITY_TH

i .

ERETO

.2 to paged ...

red L34 g peged .o

5T TECHNICAL FIELD |

The present invention has relatii

stretch laminate web which is assembled in
untensioned (i.e.,

a  substantially
"zero strain") condition afd which is capable of
being rendeéred elastic by mechanica]-stretching.

The present invention has further relation to method and

apparatus for producing such a "zero strain* stretch laminate web,

wherein predetermined portions of said web can be rendered elastic by’
mechanical stretching. '

The present invention, in a particularly preferred
embodiment, has further relation to method and apparatus for
rendering predetermined portions of such a "zero strain® stretch
laminate web elastic in one or more directions while the web
moving continuously at ‘high speed in the machine direction.

The present invention has further relation to such a “zero
Stretch laminate web comprising a multiplicity of absorbent
articles, such as single use diapers, connected one to another along
their waistband portions, each of the diapers in said web further
including at least one elastomeric element secured to either the
topsheet, the backsheet or both while said elastomeric element is in
a substantially untensioned condition, at least a portion of the web
containing said substantially untensioned elastomeric element being
subjected to mechanical stretching which is sufficient to permanently
elongate the web to which said elastomeric element is secured. - T
the extent that it is not secured to the elastomeric element, said
permanently elongated web undergoes z-direction bulking between
adjacent points of securement to the elastomeric element
direction perpendicular to the plane of the elastomeric element
when the tensile. forces are released and said elastomeric element
returns to its substantially untensioned configuration.
of the degree of z-direction bulking, the

*

is

strain®

o

in a

Regardless
"zero strain" stretch

s i
2 .



stretching operation is not perceived as a negative i EPéAEEMEW SHEET .
Thus, an unexpected benefit which results fromthe us a contl nuo_l]b

bondi ng configuration in particularly preferred "zero}s a1q

| am nate webs of the present invention is that it perfits € Tranu { ur er
of the elasticized article to select froma nuch w de aRge—ef 1c.at|v=ly
I nel astic webs which nmay be successfally enployed in

am nates of the
present invention. In essence, it permts the use of~rerativery rnelastic
webs whi chawimatd pmrttiomrofalthy web dsnghermadtierdredastical iy extgnsipieets abl e

oL ot 1 DEhe ARG b SHEFIAN JFELARNG, WEPS1 Blst! Up 86 ceRntpdiR¥eat i On.
According unl ess express ated ot hérw se, the term "drawabl e" as used
in the pré@'@i‘ft‘ speateh8i on and claims, is not intended to exclude

relatively inel ast¥he Wpbesenti Cclinverddogp airdegr epapficubamyi ngrofertadage
during thg

the embod! m%g&g%égrfg}rgﬁéfEgi‘gt%@ewsuen method and appaFatidluRfreSfeN 11

i NUOUS™ we re-1 nper vi ous
el ongat abkbebmmea rstretehiing of said laminate web is carried out by

passing said laminate web between a pair of meshmg corrugated rolls.

The present invention has further relation, in a
particularly preferred embodiment, to a single use absorbent bandage
structure, such as a diaper, having discrete elasticized 'portions
thereof formed by the method and apparatus of the present invention.

'BACKGROUND ART

1In simplest terms, a “zero strain® stretch laminate web, as
those terms are used herein, refers to a Taminate web conipris_ed of at
Jeast two plies of material which are secured to one another, either
intermittently or substantially continuously, along at least a
portion of their coextensive surfaces while in -a substantially
untensioned ("zero strain®) condition. At least one of said plies is |
preferably in the form of a continuous web to facilitate continuous,
high speed processing. The other of said plies may comprise a
continuous web or discrete elements or patches secured to the
continuous web at predetermined locations.

As used in the foregoing context, an "intermittently"
bonded laminate web shall mean a laminate web wherein prior to the
application of tension the plies are initially bonded to one another
at discrete spaced apart points or one wherein the plies are
substantially unbonded to one another in discrete spaced apart areas.
Intermittently bonded laminate webs of the first type can be formed

by passing two heat bondable plies through a heated patterned
embossing roll nip or by applying discrete spaced apart areas of
adhesive to one of the plies before bringing it in contact with the
‘other ply, while an intermittently bonded web of the second type can
" be formed by feeding an adhesive'ly' coated apertured ply or scrim
between a pair of substantially continuous plies. Conversely, a
*substantially continuously" bonded laminate web shall mean a
Taminate web wherein prior to the application of tensfon the plies



is directed in close proximity to a glue appliecator 10. If an
.intermttently bonded |am nate web is desired in order to maximze the

degree of z-direction bulking in the finished product, the glue applicator
10 may be used to apply discrete, spaced apart spots of adhesive .in these
predetermned areas of backsheet 5 re the substantially untensioned

el astoneric patches 4a will be pl aced. Alternatively, if a

Sl 'o?“ey ¢m"‘""’f22’3“??2“&““@““? cant b"ms“’es:t? Scbne! MEoghere,  ous
| cat oHipuOBo o AT dree8P . ntaBtarRt o1 ShBjushe ki TP BibofielY

‘hed
areas wher bonded tanisatenmehs | gan heltf@mmed)rba‘demméimrfirsrsasm&sﬂﬁa'lw Il be

Suncerve (SRR CMSUIELE SO Rl Sl & b L
mel t bl ownh ‘gﬁpltl eatfilRgt SQLY it in heate oadtEian, PRES 190 MO ABRRE | ve
appl i cat i ngoriiabl€np¥idsc hbetiveph i aaﬂteaté‘cavmo‘omundumdedcu‘oall wipebt byited
for [)roquchﬁﬁﬁyang a substantially continuous adhesive coating, spray or
densely patterned melt blown to one of the plies prior to bringing it
in contact with the other ply.

One of the plies employed in a "zero strain® stretch -
laminate web of the present inveantion is compfised of a material
which is stretchable and elastomeric, i.e., it will return
substantially to its untensioned dimensions after an applied tensile
force has been released. The second ply secured to the elastomeric
ply is elongatable, most preferably drawable, but is not necessarily
elastomeric. Whatever its composition, the second ply will, upon
stretching, be at least to a degree permanently elongated so that
.upon release of the applied tensile forces, it will not fully return
to its original undistorted configuration. To the extent that the
permanently elongated second ply ts not secured to the elastomeric
web after the stretching operation, the permanently elongated second
ply expands in the z-direction between its points.of securement to
the elastomeric web when the elastomeric web. to which it is secured
returns to its substantially undistorted configuration in the x-y
plane. The greater the distance between the -adjacent points of

_securement in the x-y plane after stretching, the greater will be the
degree of z-direction expahsion in the resultant laminate web.
Regardless of the degree of z-direction expansion, the resulting
*zero strain" stretch laminate web s thereafter elastically
extensible in the direction of initial stretching, at least up to the
point of initial stretching.

While the term "Zero strain", which is used herein to
describe stretch 1aminate webs to which the present {nvention
pertains, has not to Applicants’ knowledge been used by prior art

. workers to describe webs of the aforementioned type, it will for

consistency be hereinafter used throughout the present specification
'to describe such webs.
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20 substantially continuously bonded "zero strain" strgt | wetjof
the present invention is a nelt blown spray applicator ,\@H\%% %H%“F—T

G\t 50-2-1-GH, as avail able from J&M Laboratories of nesville, Geordig.
The latter system enploys a nozzle having 20 orifices pef NBGEP igh, ds
measured i h the cross-nmachine direction, each orifice jrdasuring )
approxi mately 0.020 inches in dianmetdr. A Findl eéle 76 HotU WeTt—Achesi \ée,
‘as available from |nd eS|ves of Findl e 1.0 i ]
to a tenperature o ‘ép‘fﬁ%xF?fatye?chﬁU{“ePlf]?—"a??‘/i‘&egb‘ﬁ?F 5

at a rate sffraippretrieted elaminate @b is disclosed in U.S. Patent 2,075,189
issued to Galligan et al. on March 30, 1937. According to the
disclosure of the aforementioned Galligan et al. patent, two

' superposed continuous plies of rubber, one of which is under tension
and longitudinally stretched, are passed between a pair of pressure
rolls traveling at the same peripheral speed. One of the rolls is
provided with relatively small or narrow projections in a desired
pattern, wh'lch projections cooperate with the second roll to press
together into adhesive contact small portions of the two plies of
rubber so that relatively closely spaced small areas of the
superposed plies will be united in a pattern similar to that of the

~ projections on the pressure roll. _

~ According to Galligan et al., the roll cooperating with the
roll having projections may be smooth, or instead it may be provided
with mating projections similar to those on the other roll. The
rolls are spaced apart, depending upon the combined thickness of the
two plies of rubber, to a degree sufficient to provide the desired
uniting pressure without undesirably thinning the rubber of the
Jjoined areas.

Upon issuance of the joined plies from.the rolls, the
tension on the stretched ply is relaxed, and as a result this ply
contracts in length and also slightly expands in width. Since the
unstretched ply intermittently bonded thereto cannot thus contract,

it is drawn up from a longitudinal direction in pﬁckers or crinkles

4. In the specific embodiment shown in Figures 1 and 2 of Galligan

et al., the top or crinkied ply {s designated by the numeral 1, while

the stretched or backing ply is designated by the numeral 2. At 3

there appear narrow parallel Joint lines at the points where ‘the two

plies have been united by the pressure.

In "a succeeding step of the process disclosed in the

Galligan et al. patent, the foregoing intermittently bonded composite

comprising a two ply crinkled material is very highly stretched in a

lateral direction (substantially paraliel to the joint lines 3), the

tension being sufficient to stretch the top crinkled ply 1 beyond its
elastic 1imit. However, the applied tension remains within the
elastic 1imit of the bottom or backing ply 2. If desired, the




mlligranms per square inch. Heated conpressed air at a tenperature of
approxi mately 425[err] F and-a pressure of approximately 50 psig is issued
-through the secondary orifices in the adhesive nozzle to assist in

uni formy distributing the adhesive fibrils-during the |aydown oper ati on.

The intimate contact of the hot glue ssmﬁstantlally shown as 10a in Figure 1

with the backsheet web 5 for the ti rre I ch passes prior to increnental
stretching pf, th

t ek t agin kb ON t he
di aper web art(?vf‘ﬁegregf:i‘g% ma%/ fbgt he ga@ﬂ"f?eefs Ctn[gg q;sgﬁ A [.).é? tgjc as
convent i ona¢riginal etidyh @fetlkm@ké?ﬁéft%ﬁ'-é‘?‘ﬂ%l‘tet his softening has been
found beneficial ingsyhed M Nbp GATRAE ist Olatiehsl1oagtrebernid - tbyordgits he

i tuattone SHSEEe THEte (e CePnRTES Y. ard o rliar Fy BALhRLRY ok offObE™ 1"
e.g., fluidinnpelateadnadrectiont ise that swken athe clagensd nbe'};ﬂomu%dthe
'3" ternati Veﬁfnm%bé’ SRERONE e o5 W' tRd %p&?ﬁcii?f&e‘-‘at bfl the RAtéri@ISiRf the
' aper vieb gr%}/ crlnk'lr:et,e\rdrngr;[ ts%?éa&' f?;t C?«?H ‘éok‘.ﬁcﬁ’ greater than that of the
corresponding portion of the backing ply 2. As a result, when the
backing ply 2 laterally contracts, the crinkles 4 on the top ply 1
are drawn up from a lateral direction, and since their superficial
area is much greater than before, the contractmg effect of the
backmg ply causes the crinkles to assume a highly irregular and
distorted form between the joint 1lines 3, 1i.e., 1t produces
z-direction bulking of the composite, as generally shown in Figures
5, 6 and 7. Galligan et al. suggest that the resultant "zero strain®
stretch laminate material is particularly suitable for use in the
making of bathing suits, bathing caps, shoes, aprons and other
articles.

Another early execution of an intermittently bonded “zero
strain® stretch laminate web, which {is specifically suggested for
uses such as toweling, wiping material and expendable garment
material, is disclosed in U.S. Patent 3,025,199 is_sued to Harwood on
March 13, 1962. 1n particular, Harwood suggests the formation of a
serim comprised of intersecting sets of threads or filaments 2 and 3
which are bonded to one another at their points of intersection to
form a reticulated reinforcing network 1. A pair of nonwoven layers
4 and 5 of fibers are preferably attached to the opposite sides of
the reinforcing network 1 formed by the intersecting threads.

The laminate web structure disclosed by Harwood (s
thereafter subjected to a stretching operation in one or more
directions to permanently expand.the nonwoven webs 4,5 secured to the
opposed surfaces of the reinforcing network 1. According to Harwood,
this may be carried out by stretching the laminate web crosswise
(i.e., in the cross-machine directfion) via suitable roll means or by
appropriately guided conveyor chains equipped with means for gripping
and applying opposed tensile forces to the side margins of the web

(f.e.; tentering apparatus). If lengthwise stretching of the
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~ bonded to one anot her using unheated adhesive, heat bonding, pressure
bondi ng, ultrasonic bonding, etc. In such instances, thermal energy may, if
desired, be applied to the backsheet web 5 by other nmeans well known to

those skilled in the art, e.g., radiant heaters. (not_ shown), hot air blasts
~(not showy), etc., to achieve a simlar result. Two roIIs of

el astoneric material 4 are fed under &very slight (essentially "zero
strain") tension at a speed which provides the desired |en

of
el ast omer i AWiagte, weh ‘ﬁeﬂeﬁ\réﬂer“adﬁ%d dgaghfs that, ghis may &g géﬁé&e%btyh vacuum
hol d down ¢uaupesativet 1Ghawth)high speed RANI paiasy. Knife 12 makes one cut per

diaper and the subgianti @Y threads 2,3 used to form the reticulated
reinforcing network 1 of Harwood are, in a particularly preferred
embodiment, resilient, the network 1 tends to restore itself to a
predetermined substantially undistorted configuration as soon as any
tensile forces which have been applied to the laminate web are
removed. As a result, the permanently expanded outermost plies 4 and
5 shown in the cross-section of Figure 4 of the Harwood patent
exhibit z-direction bulking in the unbonded areas 6 which coincide
with the openings in the resilient network 1.

More recent executions of both intermittently bonded and
substantially continuously bonded *zero strain® stretch laminate webs
comprised of synthetic polymer plies and intended for single use or
disposable apparel applications are disclosed in commonly assigned
U.S. Patent 4,107,364 issued to Sisson on August 15, 1978 and
commonly assigned U.S. Patent 4,209,563 issued to Sisson on June 24,
1980. The commonly assigned Sisson patents, which are hereby
incorporated herein by reference, teach that the "zero strain”
stretch laminate webs therein disclosed are particularly well suited
for single use apparel applications because of their relatively low
cost compared to conventional cloth materials. The Sisson patents
further teach that such “zero strain® stretch laminates may be
constructed in many different forms ranging from extremely

‘ lightweight versions suitable for lingerie applications to heavier
versions suitab]e for apparel waistband applications.

In 2 preferred embodiment, Sisson’s “zero strain® stretch
Taminate comprises at least one ply comprised substantially of
synthetic polymeric filaments which are relatively elastomeric and at
least one ply comprised substantially of synthetic polymeric
filaments which are relatively elongatabie but relatively nonelastic.
In a particularly preferred embodiment the plies are bonded to one
another to form a coherent laminate web.

As' pointed out earlier herein, Sisson discloses two types
of web bonding configurations: substantially cont inuous bonding, as
can be accomplished via a heated smooth roll nip; and substantia1ly

g ——————— + & *
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21 untensioned el astoneric patches 4a travel with anvil roll 11 secured to
Its periphery by vacuumuntil they reach transfer point 13. At point 13

the el astoneric patches 4a are transferred to predeterm ned portions of the
backsheet web 5 coinciding with adhesive. [0a, preferably by high pressure

air bkastsi The ftransfer is sequentialy and the surface speed of the vacuum
equi pped anvil roll 11 and backsheet web 5 are essentially equal.

The backshegiteWs{t tan¥V BondPh@2LOFHTuPa PRy CheSpdcdabpaahpalinter & eamtbe

predet erm nedo nths al.oan |ts£ Ienaqwmlea tmtg’en directed.to the pair of

| ami nati ng #¥© @&ﬁﬁ g rgltlwsa g4 P embRSTU: FALod3Pweb of a

noi st ur e- per vi ous t bpsttade waber emplopings edbhers bonding repnfagurationranes

nonwoven Wegherkgfitr' Chefaritatl PS Gudtkexi Mid Y 80 At#EEAIRgY! Uprarephbgat or 14

where a pattern of, hesiye 14a si.zed tq subpstantial .mat ¢ he di nmensi ons

and.loca'tio?@sﬁf“tt‘ﬁg?y um?om%y, in at Qleast ane direé/twn t%’l‘owed by
substantially complete relaxation to develop a 1low modulus of

- elasticity in the direction of stretching. In the case of the
intermittently bonded laminate webs, the elongatable but relatively
nonelastic ply is permanently elongated by the stretching operation.

"~ Accordingly, it is bulked and bunched between the intermittent bonds
securing it to the relatively elastomeric p'l} when the applied
tension is released, i.e., it is bulked to a significant degree in
"the z-direction to produce a “zero strain® stretch laminate web which
is elastically extensible in the direction of initial stretching, at
least up to the point of initial stretching. In the case of the
substantially continuously bonded laminate. webs, the permanently
elongated polymeric filaments which are relatively inelastic do not
retract when tension is released on the laminate web. Consequently
they- are caused to undergo looping, bulking and bunching on a much
finer scale, i.e., between their bond points to the relatively
elastomeric polymeric filaments when tension is released on the .
laminate web. While the z-direction bulking is less pronounced in
such continuously bonded 1laminate webs, "zero strain" stretch
laminate webs of the latter type are also elastically extensible in -
the direction of stretching, at least up to the point of initial
stretching.

' ‘Numerous examples of *zerc strain® stretch laminate webs
employing either continuous or intermittent bonding configurations
and methods for producing such webs are disclosed in the
aforementioned commonly assigned Sisson patents.

Sisson’s suggestion to employ "zero strain" stretch
laminate materials -in single use or disposable items of wearing
apparel has been followed by a number of subsequent workers in the

-art. See, for example, U.S. Patent 4,525,407 issued to Ness on June
25, 1985, which discloses disposable dfapers and surgical gowns
incorporating one or more "zero strain" stretch laminate composites
comprised of an untensioned elastic member intermittently bonded to
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el astoneric patches 4a on backsheet web 5 is preferably applied. As wth
t he backsheet material 5, the pattern of adhesive applied to the topsheet
material 6 nay be either intermttent or substantially continuous,
dependi ng upon the properties of the topsheet material 6 and the
characteristics desired in the resultgnt "zero strain" stretch |amnate
web. I f desired, adhesive applicator 14 nmay be identical to adhesive

appl i cat or aﬂoun tretched: 11%@ PaEhs el m@tﬁa nd ¢h@P$ESRIt WGP 1 Enitade t NE
absor bent § E

are brought
rolls 15. gﬁ

I nto con act wth'one another at conbi ni ng
the ﬁFPQﬁ"eE‘oeré‘ﬁ/eWs bé\% comng into contact with one .
anot her, additi onaIthﬁihesl ye3i 6f pNafserdaztsk:yosaqopil etingle awe anehot'rze\mbs by

neans thCQ

" T
secures pr SHEHE siarehophibatd HeoPHERER (P fncllibdy For WS 8 n°BIBHIED! V©
absor bent - pandage Gh‘e"éﬁbt héhetbmﬁmt’m web @pnmpseseq,v@bngnapertured elastie fully

assenbl ed dnbﬂm 10eknd atnhaheaa‘etteﬁedqra&ﬂjafahézsedprsesﬂedse t12, owgiehabefdre Of
bond setti ng 22'L€;5¥ hexw”1s les¥ easqu extensible than the elastic member
and which has less elastic recovery than the elastic member. The
substrate and the elastic member are intermittently bonded at spaced
apart points 14 in a regular or irregular pattern. The laminate web
is thereafter stretched in the directions of the arrows shown in
~ Figure 2. Upon'reiease of the applied tensile forces, the elastic
member 10 causes puckering, i.e., z-direction bulking, of the
permanently elongated substrate 12 between bonding points 14, as
generally shown in Figure 3. Like the aforementioned “zero strain"
stretch Taminate webs of Galligan et al., Harwood and-Sisson, the
resultant laminate web disclosed by Ness is thereafter elastically
extensible in the direction of initial stretching, at least up to the
point of initial stretching. g
Another elastic composite ueb embodiment 30 is illustrated
in Figures 5-8 of Ness. The latter embodiment employs a reticulated
elastic element 20 having transverse strands 22 and longitudinal
strands 24. The reticulated elastic element 20 of Ness appears to be
generally similar to the resilient reticulated reinforcing member 1
disclosed in Figures 1-4 of the aforementioned Harwood patent. Like
Harwood, Ness also employs a first substrate 28 having 1less
extensibility than the elastic member 20 and less elastic recovery
than the. elastic member. A second substrate 30, which has
- substantiakly the same physical properties as substrate 28, and which
“sandwiches™ the elastic member 10, is also employed by Ness.
Substrates- 28 and 30 of Ness are secured at least to the
opposing surfaces of the reticulated elastic member 20 while the
elastic member is in a substantially untensionéd ‘condition. The
substrates 28 and 30 may, if desired, also be bonded to one another
~ through the openings in the reticulated elastic member. According to
the teachings of Ness, when the laminate web is thereafter stretched
in the longitudinal direction, the substrates 28,30 undergo permanent
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chilling to nininize glue bl eed t hr ough. The fully asse_nbl ed
di aper web 1 is then directed through an incremental web stretching system
of the present invention, which is shown only schematically as 20 in

Figure 1. Details of a particularly preferred increnental web
stretchingi: system of the present |r§vent|on whi ch can be enpl oyed as
system 20 are set forth in Figure 2.

elongation and may become delaminated from one another, but remain
intermittently bonded to ‘the reticulated elastic member 20 at the
intermediate sites comprising the transverse and/or longitudinal
strands of the reticulated member. Once tension on the web has been
released, the reticulated elastic member 20 restores the web to the

'_substantially undistorted configuration of the reticulated elastic -
member 20, thereby causing z-direction bulking of the permanently
elongated substrates 28,30 between their spaced apart points of
securement to the longitudinal strands 22 of the elastic member in a
direction substantially perpendicular to the direction of stretching.

. The cross-section of the resultant elastic cdmposite web of Ness
shown in Figure 9 is generally similar to that of the “zero strain"-
stretch laminate web shown in Figure 4 of the aforementioned Harwood
patent. :

In addition to the foregoing “zero strain® stretch laminate
web embodiments, Figures 9-12 of the Ness patent disclose the use of
the elastic composite materials to provide extensible Tegband
portions 136,137 and extensible waistband portions 138,139 a’lbng the
opposed side edges and ends, respectively, of a disposable diaper.
Such elastic composite materials may be incorporated into garments or
bandages during manufacture and may, if desired, be stretched to
provide subsequent elastic extensibility in the direction of initial
stretching. According to Ness, the latter stretching operation may
efther be performed by the end user or applier of the product as it
is being applied or it may be stretched during the manufacturing
process.

An automated method for stretching a 1laminate web
comprising a reticulated elastic 210 heat sealed to a pair of
opposing plastic film layers 214,216 is disclosed 4n Figure 14 of
Ness. In the disclosed embodiment, the three layers comprising the
composite are fed into a nip formed between a pair of smooth, heated,
counter-rotating rolls 224,226 to heat seal the reticulated elastic
to the two layers of film 214,216 to form a heat sealed three-layer
composite 228. The heat sealed composité 228 1s then fed into the
nip formed between a second pair of counter-rotating rolls 230,232
which may be cooled to ensure that the thermal bonding fs "set®. The
composite web 234 emerging from the second pair of counter-rotating
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Referring to Figure 2, timng of the diaper web 1 containing
substantially untensioned el astoneric patches 4a is such that the
substantially untensi oned el astoneric patches 4a contained within the .
di aper web substantially coincide with the corrugated or grooved segnents
24 cont ai ned on uppernost corrugated rolls 25 as the di aper web 1 passes
between the segments 24 of upperrost Worrugated rolls 25 and the

cont i nuously corrugated or grooved | owernost corrugated roIIs 21. | f

desi red, tﬁ‘b'I §r R Ped3&ejfenthensfednyinte othegraid ePf oger Hrd] 33t h %fhan t he
el ast omer :jcomtaﬁh?ﬂ:aﬂﬁxg &B'I‘mleaserm rotathag ncli fastdirr pertiphevals opees tg

i npart a ity ho o t Qps an
backsheet gﬁcﬁ”‘gr es%é& ac';enltr totﬁe éﬁ%stoﬁ%‘?g&%‘\afaﬂé fzi%%rzl '([%E téﬁeéncltshed

di aper.  drafting\ofi tb;e conpesitetwabod34 detwrencthe gpadiaiys afdrelsth of the
conpl enentary gr oOwego®fin h%um@srsrmsemanctsﬂawﬁfgnvﬁr&eﬁwg%@dflmﬁsl s will

Uhe”t zaro. ot piatie C“ ef Fhenhiear” 671 POt Fhisioveth Prepfausle daimedh, o

peak-t 0- pebatwpeaotie piilmb 214 aﬂﬁrﬂmaugh ethe @péffures in the reticulated
elastic scrim. Stretching the composite with elastic in . the
longitudinal direction may also, according to Ness, rupture the seal
between the longitudinal strands and the fi]in(s.), Teaving only the
transverse strands bonded to the film layers 214,216. As the
stretched composite 244 emerges from the third pair of
counter-rotating rolls 236,238, the longitudinal or machine direction
tension is relaxed and the composite 244 is fed to a windup 246 that
is rotating at a peripheral -speed approximately equal to the
peripheral speed of the second pair of counter-rotating rolls 230 and

232. . |

~While stretching a laminate web by applying tension to
-widely separated points of support, e.g., first roll pair 230,232 and
second roll pair 236,238, does serve to permanently elongate the
- substantially inelastic film plies 214,216, Applicants have learned
that the uniformity of elongation in such a “zero strain" stretch
laminate web, as measured along the unsupported portion of the
composite web 234, decreases as the distance between the first roll
pair 230,232 and the second roll pair 236,238 increases. For any
given distance between the first and second roll pairs, this
“nonuniformity becomes more pronounced as the difference in peripheral
speed between the second roll pair 236,238 and the first roll pair
230,232 increases, i.e., as the composite web 234 undergoes a greater
degree of stretching.

App'licants have further learned that these nonuniformity
problems can be avoided or at least minimized by following one of the
specific suggestions set forth in the aforementioned commonly
assigned Sisson patents. Namely, to incrementally stretch the “zero
strain® stretch Jlaminate material by passing 4t through an
incremental stretching system, such as the nip formed between a pair

of meshing corrugated rolls which have an axis of rotation
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I nches, an included angle of approximtely 12 as neasured at the peak, and
a peak-to-valley groove depth of approximately 0.300 i nches have been
enployed in a particularly preferred enbodi nent of the present invention. .
The exterior peak of each corrugation on the aforenentioned corrugated

rolls typically exhibits a radius of ﬁ)proxi' mately 0.010 inches, while the
I nternal ~groove fornmed between adj ace 1 corrugations typically exhibits a

radius of approxi ly _0.040.] 1”ches. en r t ad ar.

i usted soRsesn{ Ty pRrReRibNa ke SHE eACLign 40N $AVER S

bet ween aboweshing 5epraugatedorrolUs SnBponiclibe, 1andnatecmebtatc pdueslasiesdlyt i cs

ggve, been . p§;ﬂﬂ:ﬂﬁe§pér'@ ?oéa%‘i?ﬁ?tcﬁri‘&'aoﬁﬁinbh& RheSAAth | gtV eRd icaPrigatdrssed of

m | thick elastoner. c polyurethane foa‘g1gatches éﬁ‘ iu stantial,
- conti nuous| $48Eqkee ret ‘r“goﬁbﬁrsagg"%urf E2sCaUSes STV AL N AV EY ™St ure
I npervi ous pradrenenial bteddthénd of eauh ansupgdoviEidobegment rofotiee webbeteedn 6

havi ng a bagj . O I.0e the: ran t e yard

and conpris g%ﬁgpﬁ*é p%}}rp > >|(<’ Ftrra{;l"g\ '{1&2 ?Sﬂggn ?’E?H pho‘i Ijgﬁ E)* ?p‘?tlgégie&fnﬁg g%{sc.hw‘jj s
often occurs when only the outermost extremities of the web are

subjected to tension.

Sisson’s suggestion to incrementally stretch a “zero
strain® stretch laminate material by passing it between corrugated
rolls to impart elastic extensibility thereto has aiso been followed
by at least one subsequent worker in the art. See, for example, U.S.
Patent 4,834,741 dissued to Sabee on May 30, 1989 and hereby
incorporated herein by reference. _ :

 Sabee, like Mess, discloses 2 single use garment, such as a
disposable diaper, emplojring a "zero strain® stretch laminate
material comprising an untensioned elastomeric element secured
between a pair of drawable elements in its opposed waistband and
lTegband portions. The elastic elements 41 shown in Figure 1 of Sabee
are affixed in the waistband portions of the diaper web while in a
substantially relaxed condition to a drawable topsheet web, a

- drawable backsheet web or both. The bonding configuration employed

by Sabee may be either intermittent, as by passing the laminate -
material through a pressure nip formed between two rolls, one of
which is heated and contains a plurality. of raised points on its
surface, or continuous, as by depositing a thin band of viscoelastic
hot melt pressure sensitive adhesive onto one of the webs and
thereafter pressing the hot melt pressure sensitive adhesive to the
other web by passing the laminate through a pressure nip formed
between a pair of smooth surfaced rolls. : .

Regardless of which bonding configuration is employed, the
portions of the diaper web containing elastic web elements 41 are
thereafter laterally stretched in the cross-machine direction by the
meshing corrugations on pairs of corrugated rolls 31, as genéra]ly
shown in Sabee’s Figures 5 and 6. Simultaneously the coinciding
portions of the drawable topsheet and backsheet webs 1in the area of
elastic element attachment are incrementally stretched and drawn to
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The degree of overlap of fhe,opposing peaks on the aforenentioned
corrugated rolls may of course be adjusted, as

23 desired, to produce nore or less extensibility in the resultant

"zero

strain" stretch [am nate portion of the web. For the aforenentioned rol

geonetry and | am nate web construction,

peak-t o- peak overlap depths rangi ng

fromas little as about 0.050 i nchesipo as nuch_as about 0.225 inches are

f easi bl e.
caused

As can be seen from Figure 2A, the diaper web 1 is
impart a permanent elongation and molecular orientation thereto in

the cross-machine direction. Because corrugated rolls 31 have their
meshing corrugations aligned substantially parallel to the machine
direction, incremental stretching of the web takes place in the
cross-machine direction. 'Accordingly; the fully processed waistband .
portions of Sabee’s diaper web are thereafter elastically extensible
in the cross-machine direction, at least up to the point of initial
stretching. . '

A similar machine direction stretching operation is
preferably carried out with respect to the opposed legbands, which
include untensioned elastic elements 42, by passing the diaper web of
Sabee between another pair of meshing corrugated rolls 89, as
generally shown in Figures 12 and 13. Because corrugated rolls 89
have their meshing corrugations aligned substantially parallel to the
cross-machine direction, incremental stretching of the web takes
place in the machine direction. Accordingly, the legband portions of
Sabee‘’s diaper web are thereafter elastically extensible in- the
machine direction, at least to the point of initial stretching.

While Applicants have confirmed that Sisson’s suggestion to

-use corrugated rolls to incrementally stretch a "zero strain” stretch

laminate web works reasonably well when targe portions or the entire
surface of the web are subjected to treatment, unexpected problems
have been encountered when only predetermined isolated portions of
such a2 web are to be subjected to treatment or when only
predetermined portions of the web comprise a “zero strain® stretch
laminate composite. For example, when only the waistband and legband.
portions of the diaper web shown in Figures 5, 6, 12 and 13 of the
aforementioned Sabee patent are comprised of “zero -strain® stretch
laminate materfal, there is a significant tendency for the “zero
strain®™ portions of the diaper web to s1ip or contract in a direction
parallel to the desired direction of stretching as they pass between
the meshing corrugated rolls.

Slippage or contraction of the ®zero strain" portions of

" the laminate web in a direction parallel to the desired direction of

stretching renders the incremental stretching process less effective.
In such case, the relatively nonelastic ply or plies to which the
elastic element is bonded do not undergo as great a degree  of
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by idler rolls 72,74 to wap the | owernost corrugated rolls 21 sufficiently
to cover the active vacuum ports 22 located i medi ately adj acent each
continuous set of grooves 23 .on |owernost rolls 21. The vacuum ports 22,

whi ch are positioned so as to substantially coincide with the grooved
segnents 24 on uppernpst corrugated rggls 25, are internally connected
through rolls 21 to a pair of vacuum nmanifol ds 26 which exert suction

agaiﬁgﬁ{ t 231 6’1;!99&%2 \Mr?rig tg{%u@% éﬁh@gﬂi’e @0%5 RO daSeadt qdreum&mTrhxfn_t weo greee\éedl .
S S I S rru r S . R . ul
upgof eit h@Pgtﬂ«jggﬂ‘ﬁ&?i V’é‘felﬁ'ggo&tefiaﬂ‘ed;ﬂ?tratcﬁg"'hﬂPeﬁﬁ'Bﬁ%td"gl %asr{ﬁlﬂélzﬁo

ric

pat ches 4athe dheedtiiondofiewed ostretohiniget Aseld oreantt,t Hhef IﬁﬁMﬂﬁ?ﬂeWi ous
backsheet %Peébh% b&eu%ﬂgesfv H3R4ui Oing e erd iPafi® REreldhd 1RRIdAtens of

t he topsheet kK we ﬁP% th acksheet web tQ ape g@@th?r .t he grooﬁggwsegnents
24 on uppeRBsEXBRIts axdessar degres, 9 ANKEING Ande8Tast 15, eXbeRREE Y o1 | s
21 are prewheabthe dfinisiedc @rpiclesdané cutl diwokr thd iweb amd eappdlied Buar as

Tefl on, or wgggtbejptmt&eg.sel f_-I ubricating low friction material such
' The aforementioned problem becomes more and more serious as
the size of the discrete elastic elements contained within the web or

the portions of the stretch laminate web to be incrementally
stretched get smaller and smaller. '

OBJECTS OF THE INVENTJON

Accordingly, it is an object of the present invention to
provide improved method and apparatus for incrementally stretching
*zero strain® stretch laminate webs in such a way as to maximize the
effectiveness of the incremental stretching operation.

It is a further object of the present invention, in a
_particularly preferred embodiment, to provide such method and
apparatus for restraining the opposed peripheral edge portions of a
"zero strain" stretch laminate web to prevent slippage or contraction
thereof in a direction parallel to the direction of stretching while
said laminate web undergoes incremental stretching intermediate said
points of restraint. .

It is another object of the present invention to provide
highly effici_eni: method and apparatus which will, in a particularly
preferred embodiment, readily produce small, discrete, elasticized
areas within a continuously movin_g *zero strain® stretch laminate
web. :

SURE OF T VENTION -

The present {nvention combrises improvéd method and
apparatus for dincrementally stretching a "zero strain" stretch
Taminate web to-impart elasticity thereto in the direction of initial
stretching, at least up to the point of fnitial stretching. While
*zero strain® stretch laminate webs per se are well known in the art
as are the use of meshing corrugated rolls to incrementally stretch
such "zero strain" stretch laminate webs to {mpart elasticity
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as Permal on No. 503 spray coating, as
Corporation of Mourris, Illinois.

rolls 21 are preferably covered by a porous material, such as 0.090"

honeyconb 44,
upon .by the
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the desired direction of stretching as the web is incrementally
stretched by passing it between the meshing corrugated rolls.
Applicants have further learned that such inwardly directed slippage
or contraction renders the . incremental stretching process less
efficient, since the relatively nonelastic elongatable web or webs to
which the elastic element is intermittently or substantially
continuously secured do not undergo as great a dégree of elongation

as would otherwise be the case if the laminate web were not allowed -

to undergo such inwardly directed slippage or contraction in a
direction parallel to the direction of web stretching.

Applicants have solved the foregoing problem by providing
method and apparatus for restraining the opposed peripheral edges of
at least the nonelastic elongatable web portions of the “zero strain”
stretch laminate web during the incremental stretching process. In a
preferred embodiment the elastic element portion of the “zero strain”
stretch laminate web is a]so restrained durlng the incremental
stretching process.

In 2 particularly preferred embodiment, the opposed
periphgfal edge portions of the “zero strain" stretch laminate web
are restrained by the application of vacuum or by the application of
clamping forces to the web as the web is passed between a pair of

“corrugated rolls having corrugations which, at least to a degree,

mesh with one another.

| BRIEF DESCRIPTION OF THE DRAWINGS

While the specification concludes with claims that
particularly point out and distinctly claim the subject matter
regarded as forming the present invention, it is believed that the
invention will be better understood from the foIlowing detafiled
description with reference to the drawings in which:

Figure 1 is a simplified perspective view .showing the
assembly of a web of single use diapers, each having elastomeric
patches secured thereto at regularly spaced locatfons along its

REPLAGEMENT SHEET

18 SEP 1996




24 | owernost corrugated rolls 21. However,

Appricants have di scovered that

unl ess the stretch lam nate web is substantially prevented from slipping or

contracting in a direction substantially parallel
stretching as it passes between the neshing corrugated rolls,

degree of

preferred form the increnental web st
I nvention |§

to the direction of web

t he optinmum
Lncremental stretching is noi realized. Therefore, in its nost

%tchlng operation of the present

nvent i on | Berthr fifaoWdn, BEVA sPfoctlh TR RABRAAT SreBlling!prloleee

am na

subj ect ed t@sMstmeahmg eerrygatedal 1ol 18 hdhn they @ﬁ@%r@ggcw@s. Mithr the gure
2B, to SUbSéﬁgft]pﬁéﬂi\t Pawfsst. E¥LC wa@rasstmmg cot lagt predetermiaeé godnts ons of
I,

t he di aper
desired

along 1 eng?ﬁ {qu f%r c? nn;ur]g 1'1@91:)" "o s%ﬁ'leeCtu & ndﬂ%@l ! %lacﬁo the
having at least one pair of laterally stretchable side panels;

Figure 2 is a simplified perspective view of a particularly
preferred embodiment of the present invention, said embodiment
employing a vacuum web restraint system;

Figure 2A is a simplified view taken along view line 2A-2A
in Figure 2 and showing the manner in which idler rolls are used to
cause the diaper web to wrap the lowermost corrugated rolls;

Figure 2B is a highly enlarged view taken at the inset 2B
shown in Figure 2, said view showing the degree of meshing of the
corrugated rolls with one another as the “zero strain® stretch

. laminate portion of the diaper web passes therebetween;

figures 3 and 4 are simplified perspective views showing
alternative web restraint systems of the present invention which may
be used during the incremental stretching process disclosed herein;

Figure 3A is a highly enlarged simplified cross-sectional
view taken at inset 3A shown in Figure 3 along a cénterline

connecting uppermost corrugated rolls 25 and lowermost corrugated
rolls 21;-

Figure 4A is a highly enlarged simplified cross-sectional
view taken at inset 4A shown in Figure 4 along a centerline
conﬁecting uppermost corrugated rolls 25 and lowermost corrugated
rolls 21;

Figure 4B is a highly enlarged simplified cross-sectional
view of an intermittently bonded “zero strain® stretch laminate web
of the present invention after the web has passed through a
corrugated roll nip of the type shown in Figure 4A; -
' Figure 4C is a highly enlarged simplified cross-sectional
view of a substantially continuously bonded *zero strain" stretch
laminate web of the present invention after the web has passed
through a corrugated roll nip of the type shown in Figure 4A; and

Figure & is a simplified schematic {1lustratfon of an

alternative incremental web . stretching system of the present
invention.
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direction of stretching as it passes between the sets of sequentially

posi ti oned neshing corrugated rolls. . However, the present
i nvention may also, if desired,. be practiced to advantage by restraining .
only the el ongatable or dramable | ayer or |ayers of the conposite, i.e., it

I s not. an absolute requirenent ‘that the outernost portions of the
el astoneric el enents 4a al so be restrdbned during the increnental

stretching operation. _1In the Iatter | nstance the el onat abl e or dravvabl e
| ayer or | ayers are stRETAILED ! - i AQNi ncrenent al

stretchl ng procr:]ess lbum'mhebezrdadﬂgt lapﬁaﬂeutkwgthd‘set bEi'trIEUittatHe akero
strain" str, p e
stretching tt%é?ts?ioaa‘%}lgﬂ ved ?ﬁ %essgg‘e%ghté‘etsﬂjg {;P&[%thﬁ%ttﬁ%'ﬂ t‘?

el ast oneri dinl @meﬂﬂgergﬂéﬂs aasingdscuseiajmper struekurehaving cenaselectedr i ng

sutch at pr oca%smﬁ%armagl Ythe bres?émontﬁoenwtemﬁy séﬂm@med TRH Néqua®f
retraction

A "zero st rfzflwﬁfpgt r@tdc t?tl éﬂﬂﬁaﬁ%‘*"é‘nﬂé}d |“ﬁéﬁﬁ' d"yt ﬁ@“&%u n'y %‘mr’ﬁ;[gl e
_ either comprised entirely of or containing discrete, isolated "zero
strain® stretch laminate portions.

The diaper manufacturing process and the diapers, which are
only schematically 1llustrated in the accompanyi?lg Drawing Figures,
may, if desired, be generally similar to those disclosed in commonly |
assigned U.S. Patent 4,081,301 {issued to Buell on March 28, 1978 and
hereby {incorporated herein by reference. However, the elasticized
legbands of the Buell diaper are an option, and for clarity are not
shown herein. The diaper web and the hourglass-shaped diapers
schematically shown in Figures 1-4A employ elasticized side hane'ls in
one or both sets of the ear portions of the hourglass. Positioning
of such discrete elastomeric elements which can be used to produce
such elasticized side panels in at 1least one pair of ears is
generally disclosed in U.S. Patent 4,857,067 issued to Wood et al. on

August 15, 1989, which patent is also hereby incorpdrated herein by
reference. :

‘Referring to Figure 1, there is shown a continuous web 1
comprised of a plurality of interconnected single use diapers 2.
Each diaper is comprised of an absorbent pad element 3, a-pair of
elastomeric elements or patches 4a, which may be comprised of *live"
synthetic or natural rubber, synthetic or natural rubber foam,
elastomeric film, elastomeric nonwoven laminate, elastomeric scrim or
the 1ike, secured to the webs at predetermined spaced locations, said
absorbent pad and said elastomeric patches being located intermediate
a moisture-impervious backsheet 5, which 1s typically comprised of an
elongatable polymeric material such as one mil thick polyethylene
film, and’ a moisture-pervious topsheet 6, which is typically
comprised of an elongatable nonwoven fibrous material or an
elongatable apertured polymeric film.

Particularly preferred materfals which can be used for
elastomeric e]ements or patches 42 include foams having an e1ongation
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af orenenti oned type may al so exhibit sone degree of disproportionate
straining in the elongatable web or-webs in the areas imedi ately adjacent
t he opposed edges of the elastoneric elenments 4a. |In the case of an
opaque pol ymeric backsheet web which is normally enployed as a

fluidsinpervious barrier on a diaper, ;hese di sproportionately strai ned.
portions can becone sufficiently thinhed that they may even appear

”a”SPare“ftﬂd&%‘ikt ¢ tte IEE‘R a%@uf%ﬁ ?r}c{]% é)&’&‘ﬁ?ldﬁ' #6fce ofNaboC P00
I nstances the functionali er,vi ousness, of
25 grams per inch o sampie w1dth at ext nsion o 1ts unstralned
' length. Exemplary - foqms which have been found usable are: General
Foam polyurethane foam No. 403]10 having a no-load caliper or
thickness of -approximately 80 mils and a density of approximately
2.06 pounds pef cubic ‘foot (approximately 0.033 grams per cubic
centimeter), as available from General Foam of Paramus, New Jersey;
Bridgestone SG polyurethane foam having a no-load caliper or
thickness of approximately 80 mils and a density of about 2.06 pounds
per cubic foot {0.033 grams per cubic centimeter), as available from
Bridgestone of Yokohama, dJapan; cross-1inked natural rubber foam
having a no-load caliper or thickness of approximately 50 mils and a
density of about 13.3 pounds per cubic foot (0.214 grams per cubic
centimeter), as available from Fulflex Inc. of Middleton, RI; and
cross-1inked natural rubber foam having a no-load caliper or
thickness of approximately 50 mils and a density of about 13.3. pounds
per cubic foot (0.214 grams per cubic centimeter), as available from .
Ludlow Composites Corporation of Fremont, Ohio.

Particularly preferred materials for backsheet 5 include
blends comprised of about 45-950% linear low density polyethylene and
about 10-55% polypropylene. If wused in unembossed form, the
backsheet 5 typically exhibits a no-load caliper or thickness of
approximately 1 mil. If desired, the backsheet'may be embossed to a
caliper. of approximately 5.5 mils to enhance the web’s handling and
appearance pharacteristics. Exemplary backsheet materials which have
been found to work are: RR8220 blend REDEM, as available from
Tredegar Industries, Inc. of Terre Haute, Indiana; and RR5475 blend
ULAB, as available from Tredegar Industries, Inc. of Terre Haute,
Indiana. -

One particularly preferred material for moisture pervious
topsheet 6 comprises a2 hydrophobic, nonwoven carded web having a
basis ueight in the range of about 18-20 grams per square yard and
comprised of approximately 2.2 denier polypropylene fibers, as

-avajlable from Veratec, Inc., a Division of International Paper
Company, of Walpole, Massachusetgs under the designation P8.

A particularly desirable aesthetic appearance results in

the “zero strain® stretch laminate portfons of the dfaper web when
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the "zero strain"” stretch |lam nate portions of the diaper web is not

| npai red. Enbodi nents of the latter type are normally enployed in
situations where the aesthetic appearance of the "zero strain" stretch

| am nate portion of the resultant article is either hidden fromview by the
design-or configuration of the articlg or, if visible, is of no concern to

the user of the article. In still another enbodi nent of the .
present i nygtya@RsHReENS| Ughelitdpsiiee®NE 6F tHRhCard dompriedngft pddidiemnel astic
webs may ng}é render the]res | t ant "{bero S raltn" stret Iﬁm qate V\]eb
unaccept ablF& GEGF RS 190 c RADEENLE P2, °£.{‘P.°, YOt InET R AL HEEE et web 5

does not neermosldy idsyighest Uo§. thasentardi, 34k 314cissued Lhoc Radelaland yThompsant s

i ntended p I : W 1nate web
provi des tﬁimgggf%%%cmﬁé?ﬁw Hig [ Bl}bﬁéigddngeﬁﬁc?% éhlez%érnégxa I sone

degree of rupturi ngnCeHd nEPYs, Jebs P eptomagenial B apd nipps %&roy t he

flui d-i mpemyteriahes saref préferabty | mzintathed pamdelr! eery afi¢ghtiefesséntiladly .

?Laéé?féhfs%ty?ﬁg“& %%rigrgrf}@gttﬁ?gma‘&i.i& Wi bR Prevent R fliafhg THi'S
and to facilitate registration with thg diaper assembly and
converting operations until the completed diaper web is severed into
discrete diapers 2 at knife 22. _

-The diaper web forming operation is illustrated only
schematically in Figure 1. The absorbent pad segments 3 are fed into
the nip between a pair of combining or laminating rolls 15 at
regularly spaced, predetermined intervals. In a particularly
preferred embodiment, the absorbent pad segments 3 are preferably
comprised of airfelt confined within a cellulosic tissue envelope to
provide pad integrity in use. | |

~ As has been pointed out earlier herein, “zero strain®
stretch laminate webs of the present invention may be produced
utilizing* either an intermittent bonding configuration or a
substantially continuous bonding configuration. The intermittent
bonding configuration is normally desirable in those situations where
the substantially inelastic webs in the laminate are relatively
elongatable or drawable without rupture and where 2 high degree of
z-direction bulking is desired in the finished laminate. '

Conversely, a. continuous bonding configuration has
generally been found desirable where the -degree of z-direction
bulking is not of prime importance and one or more of the rel ai‘.ive'ly
inelastic webs in the laminate is difficult to elongate or draw _
without causing rupture. In the latter situation, a substantially
continuous bonding configuration maintains all of the layers of the
laminate in relatively close adherence to one another after the
incremental stretching operation. Accordingly, even i{f one or more
of the relatively inelastic webs is damaged to the point of rupture
during the incremental stretching operation, the relatively close
adherence of the damaged portions of the relatively fnelastic web or
webs to the elastomeric ply makes it difficult for the end user to
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those "zero strain" stretch | am nate web enbodi ments enpl oyi ng

substantial ly continuous bondi ng between the plies in question,
relatively close adherence of the plies to one another after

si nce
i ncr ement al

stretching renders such ply damage difficult to detect by the end user of

the articl

substantially inpervious to the passaé
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??&ﬁﬁﬁu all three layers conprising the "zero strain" stretch
rt1rons

of the diaper web will _be restraipned _duri th
Thus, an uJ%xpected benefit which re%h fi fréglkng useebf a

continuous bonding configuration {in particularly preferred “zero
strain® stretch laminate webs of the present jnvention is that it
permits the manufacturer of the elasticized article to select from a
much wider range of relatively inelastic webs which may be
successfully employed in laminates of the prgseht invention. In
essence, it permits the use of relatively inelastic webs which would
not normally be considered drawable to any appreciable extent in
*zero strain" stretch laminate webs of the present invention.
Accordingly, unless expressly stated otherwise, the term “drawable"
as used in the present specification and claims, is not intended to
exclude relatively -inelastic wefs which undergo a degree of thinning
or damage during the incremental stretching operation.

As can be seen in the embodiment of Figure 1, the
continuous web of moisture-impervious elongatable backsheet material
is directed in close proximity to a glue applicator 10. If an
intermittently bonded laminate web is desiréd in order to maximize
the degree of z-directfon bulking in the finished product, the glue
applicator 10 may be used to apply discrete, spaced apart spots of
adhesive in these predetermined areas of backsheet & where the
substantially untensioned elastomeric patches 4a will be placed.

Alternatively, {if a substantially continuously bonded
laminate web is desired, the glue applicatob 10 may be used to apply

a substantially uniform and continuous application of adhesive 10a to

the backsheet 5 .in those predetermined areas where the substantially
untensioned elastomeric patches 4a will be placed. In a particularly
preferred embodiment of the latter type, the adhesive selected is
stretchable and the glue applicator 10 comprises a melt blown
applicating system. | '

One such melt blown adhesive applicating sysfem which
Applicants have found particularly well suited for producing a
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i ncrenental stretchi ng operation. If the elastomeric patches 4a
were not substantially pervious to the passage of air, it would be
necessary to either (a) 26 position

t he vacuum ports 22 and the overlying honeyconb material 44 just outside
t he opposed edges of the el astoneric tches 4a so that suction forces

could be exerted on the fluid-inpervious drawabl e backsheet web 5 through -

the fluid- gﬁsglea%%aﬁ OPGRIRRIR1Y HAE! ~ 2R Oiraih® (HretR Vahidut! et MM e

I ayers corrprl Sl n zero strain

f the present invention is a melt blown spray applicator Model No.

GM-50-2-1-GH, as ‘available from J&M Laboratories of Gainesville,
Georgia. The latter system employs a nozzle having 20 orifices per
lineal inch, as measured in the cross-machine direction, each orifice
measuring approximately 0.020 inches in diameter. A Findley H-2176
Hot Melt Adhesive, as available from Findley Adhesives of Findley,
Ohio is preferably heated to a temperature of approximately 340°F and
applied to the backsheet 5 at a rate of approximately 7.5-10
milligrams per square inch. Heated compressed ai_}r at a temperature
of approximately 425°F and a pressure of approx'imate'ly' 50 psig is
issued through the secondary orifices in the adhesive nozzle to
~assist in uniformly distributing the adhesive fibrils during the
laydown operation. ' :

The intimate contact of the hot glue substantially shown as
10a in Figure 1 with the backsheet web 5 for the time which passes
prior to ‘incremental stretching of the resultant “zero strain”
stretch laminate portion of the diaper web provides softening of the
backsheet. For some webs, such as conventional po'l);ethylene
backsheet material, this softening has been found beneficial in
minimizing damage to the backsheet during the incremental web
stretching process. This may be particularly important in situations
where the web in question d{mparts some function, e.g.,
fluid-imperviousness, to the finished article being produced.

Alternatively, the components comprising the “zero strain®
portions of the diaper web may be intermittently or continuously
bonded to one another using unheated adhesive, heat bonding, pressure
bonding, ultrasonic bonding, etc. In ‘such instances, thermal energy
way, if desired, be applied to the backsheet web 5 by other means’
well known to those skilled in the art, e.g., radiant heaters (not
shown), hot air blasts (not shown), etc., to achieve a similar
result. .

Two rolls of elastomeric material 4 are fed under very
slight (essentially "zero strain") tensfon at a speed which provides
I_:he desired length of elastomeric patch 4a per diaper onto an anvil
roll 11 equipped with vacuum hold down ports (not shown) at its

periphery. Knife 12 makes one cut per diaper and the substantially
| REPLACEMFNT SHEET
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stretch lam nate portions of the diaper web by nmeans of suitable clanmping .
appar atus capabl e of acting upon the opposed surfaces of the diaper web 1.
Such apparatus are subsequently disclosed herein. The suction

forces applied to the diaper web 1 shown in Figures 1-2B by vacuum ports 22
acting*through porous-- honeyconb’ natg{lal 44 substantially prevent those
portions of the diaper web containing substantially untensioned el astoneric

pat ches 4auﬁf9{f§1§hé@@1ﬁ9ttﬁ’l’ erfOHatefdsd 49 tﬁv@l'mﬁriﬂm reang i @g&l on as
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corrugat ed pobht 4328he e'l astomeric fatehese 4'aha'e xeamsfat-red te ptedetetminedi nate

portions olfp oftfondi m_pbb# ﬁg%,}a]eaétpgsel

laterally resiraine rou Sequen | a vve str tgﬁﬁ%‘é@%g?ﬁéﬁ on,
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The backsheet web 5 with elastomeric patches 4a attached
thereto at predetermined points along its length is then directed to
the pair of laminating or combining rolls 1S.

A continuous web of a moisture-pervioué topsheet material
6, such as an elongatable fibrous nonwoven web, is directed in close -
proximity to a second glue applicator 14 where a pattern of adhesive
142 sized to substantially match the dimensions and locations of the
elastomeric patches 4a on backsheet web 5 is preferably applied. As
with the backsheet material S, the pattern of adhesive applied to the
topsheet material 6 may be either intermittent or substantially
continuous, depending upon the properties of the topsheet material 6
and the characteristics desired in the resultant %zero strain"
stretch laninate web. If desired, adhesive applicator 14 may be
identical to adhesive applicator 10.

The backsheet web 5 and topsheet web 6 and the absorbent
pads 3 are brought into contact with one another at combiming rolis
15. Just prior to the webs and pads coming into contact with one
another, additional adhesive is preferably appiied to one or both
webs by means which are, for clarity, not shown fn Figure 1. The
latter adhesive secures predetermined portions of the backsheet, the
topsheet and .the absorbent pad to one another to form the diaper web
1.

The fully assembled diaper web 1 thereafter preferably
proceeds through a pair of bond setting rolls 16, which may require
chilling to minimize glue bleed through.

The fully assembled dfaper web 1 is then directed through
‘an incremental web stretching system of the present fnventfon, which
is shown only schematically as 20 in Figure 1. Details of a
particularly preferred incremental web stretching system of the
present invention which can be einp'loyed as system 20 are set forth in
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bet ween the conti nuous grooves 23 on | owernost corrugated rolls 21 and the
meshing portions of the grooved segnents 24 on uppernost corrugated rolls
25. This not only nmaximzes the effectiveness of the
increnental web stretching operation by forcing the el ongatable topsheet
and backsheet webs secured to the el agjomeric patches 4a to wundergo the
full est possible degree of elongation during the stretching oper ati on,
but al spigurgupst antial ly prevents disproportionately high straining

ar cas i mmodi af el y JGTEEEAE THo. FIBBRRoA pt P & HBe BEEr ofeor!  he
el ast omer i copkaiphmg substantially uritgnsioned elhstomersicspatches Adt s raichve
ool oyed ac itune ?ﬁ"“%‘“‘@ﬁ%‘“@?@%ﬁ’.ﬁ%‘?ﬁe FlaBtaRess pivchel | a0 et otal
web Lirot BHHTG tES <L RET RhusUbs FARKERELY Soincid Whfh ithe forrugEad g 'y
grooved segments 24 contained on uppermost corrugated rolls 25 as the
diaper web 1 passes between the segments 24 of uppermost corrugated
rolls 25 and the continuously corrugated or grooved Tlowermost
corrugated rolls 21. 1If desired, the grooved segments 24 wmay be of
greater overall length than the elastomeric patghes 4a, as- measured
in the machine direction, so as to impart a deg}ee of extensibility
to those portions of the topsheet and backsheet which are adjacent
the elastomeric patches 4a in the finished diaper.

While the exact configuration, Spacing and depth of the
complementary grooves on the uppermost and lowermost corrugated rolls
will vary, depending upon such factors as the amount of elasticity
desired in the “"zero strain" stretch laminate portion of the fully
processed web, a peak-to-peak groove pitch of approximately 0.150
inches, an included angle of approximately 12° as measured at the
peak, and a peak-to-valley groove depth of approximately 0.300 inches
have been employed in a particularly preferred embodiment of the
present invention. The exterior peak of each corrugation on the
~aforementioned corrugated rolls typically exhibits a radius of
approximately 0.010 inches, while the internal groove formed between
adjacent corrugations typically exhibits a radius of approximately
0.040 inches.: When the corrugated rolls are adjusted so that their
opposing peaks overlap one another to a depth between about 0.150 and
about 0.175 inches, good elastic characteristics have been produced
in 2 laminate web of the present invention comprised of 80 mil thick
elastomeric polyurethane foam patches 4a substantially continuously
bonded on their opposed surfaces to a one mil thick moisture
impgrvious'polymeric backsheet 5 and a hydrophobic nonwoven topsheet
6 having a basis weight in the range of about 18 to 20 grams per
square yard and comprised of approximately 2.2 denier polypropylene
fibers. '

The degree of overlap of the opposing peaks on. the
aforementioned corrugated rolls may of course be adjusted, as
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27 conpressible disks 40 are nounted adj acent each side of the grooved
segnents 24 of uppernost corrugated rolls 25. The conpressible disks 40 are
of a large enough dianeter that they tightly grip the diaper web 1 and hol-d
it securely. against the coinciding non-grooved portions of the | owernost
corrugated-rolls 21, as generally sho In the cross-section of Figure 3A
Li ke the vacuum ports 22 and porous htheyconb material 44 in the enbodi nent

coi not di ngttiNely SRR hdRChr TeRg RIRYTIPY LR, Fpflitise Jhef 1°

prevent s tﬁfe"iﬂartﬂi‘r?té\‘ lﬂé“ﬁ%pertweboﬁdfﬂeavﬁbﬂgfﬂ éé‘@oﬁﬁ?"leﬂe'ﬁdt"t?%s 4a

from roll geometry and laminate web construction, peak-to-peak overlap
depths ranging from as 1ittle as about 0.050 inches to as much as
about 0.225 inches are feasible.

As can be seen from Figure 2A, the diaper web 1 is caused
by idler rolls 72,74 to wrap the lowermost corrugated rolls 21
sufficiently to cover the active vacuum ports 22 located immediately
adjacent each continuous set of grooves 23 on lowermost rolls 21.
The vacuum ports 22, which are positioned so as to substantially
coincide with the grooved segments 24 on uppermdst corrugated rolls
25, are 1internally connected through rolls 21 to a pair of vacuum
manifolds 26 which exert suction against the diaper web 1 as the
diaper web 1is acted upon by the grooved segments 24 of uppermost
corrugated rolls 25.

To minimize build up of either the adhesive used to secure
the untensioned elastomeric patches 4a to the fluid-pervious topsheet
web 6 and the fluid-impefvious backsheet web 5 or the adhesive used
to secure the coinciding portions of the topsheet web and the
backsheet web to one another, the grooved segments 24 on uppermost
rolls 25 and the continuous grooves 23 on ‘lowermost rolls 21 are
preferably either comprised of a low friction material, such as
Teflon, or coated with a self-lubricating low friction material such
‘as Permalon No. 503 spray coating, as available from Micro Surface
Corporation of Morris, IMlinois.

The vacuum ports 22 on lowermost rolls 21 are preferably
covered by a porous materfal, such as 0.090" mesh honeycomb 44, to
provide support to the portions of the diaper web 1 acted upon by the
vacuum and to provide a good gripping surface against the web so -as
to substantially prevent lateral slippage or movement of the web
across the honeycomb surface whenever the web is acted upon by
. vacuum,

 Under optimum circumstances, the maximum degree of.

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

portions of the diaper web 1 containing elastomeric patches 4a fis

determined by the depth of engagement between the grooves on segments

24 of uppermost corrugated rolls 25 and the continuouj_ggooves 23 on
: R
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contracting in a direction parallel

web passes between the nmeshing corrugated rolls. The Figure 3 enbodi

the present invention can be used with equal
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the outermost portions of all of three layers comprising the "zero
strain® stretch laminate composité are subjected to restraint, as
generally shown in the cross-section of Figure 2B, to substantially
prevent the *zero strain® stretch laminate portions of the diaper web
from slipping or contracting in a direction parallel to the desired
direction of stretching as it passes between the sets of sequentially
positioned meshing corrugated rolls. _

However, the present invention may also, if desired, be
practiced to advantage by restraining on1y the elongatable or
drawable layer or layers of the composite, {.e., it is not an
absolute requirement that the outermost portions of the elastomeric
elements 4a also be restrained during the incremental stretching
operation. In the latter instance, the elongatable or drawable layer
or layers are still permanently elongated during the dincremental
stretching process, but the z-direction bulking in the resultant
"zero strain" stretch laminate web may be somewhat less: pronounced
when the stretching tension is removed. This is due to the fact that
the elastomeric layer undergoes a lesser degree of initial stretching
during such a process. Accordingly, it can only undergo this same
amount . of retraction when {t returns to {ts undistorted
configuration.

A “zero strain" stretch laminate embodiment of the
aforementioned type may also exhibit some degree of disproportionate

ileveal s

straining in the elongatable web or webs in the areas immediately
. adjacent the opposed edges of the elastomeric elements 4a. In the

case of an opaque polymeric backsheet web which 1s'norma]1y employed
as a fluid-impervious barrier on a diaper, these disproportionately
strained portions can become sufficiently thinned that they may even
appear transparent despite the fact no rupture has taken place. In

such instances the functionality, e.g., the flufd-imperviousness, of
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cl anpi ng action inposed upon the "zero strain”

of

the present invention can also be used with equal

structures conprised of webs which are either pervious or
passage of *air.

condition of an wuntensigned internmittently bonded "zero strain"

stretch | am nate portions
the diaper web 1 by the belts 50. The Figure 4 enbodi nent of

facility on lam nate
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stretch laminate portion of the resultant article is either hidden
from view by the design or configuration of the article or, if
visible, is of no concern to the user of the article.

In still another embodiment of the present invention even
rupture of one or more of the elongatable nonelastic webs way not
render the resultant “"zero strain™ stretch laminate web unacceptable
for its intended purpose, e.g., rupture of the backsheet web § does
not necessarily destroy the Tlaminate web’s functionality for its
intended purpose as long as one of the other plies in the laminate
web provides the desired function in the finished article. For
example, some degree of rupturing in the elongatable backsheet web 5
will not destroy the fluid-imperviousness of the resultant disposable
diaper web if the elastomeric patches 4a are comprised of a
fluid-impervious material. This is particularly true with respect to
those “"zero strain" stretch laminate web embodiments employing
substantially continuous bonding between the plies in questioh, since
relatively close adherence of the plies to one another  after
incremental stretching renders such ply damage difficult to detect by
the end user of the article.

Because the diaper web 1 shown in Figures 1-28 s
substantially impervious to the passage of air by virtue of the
presence of the uppermost moisture-impervious backsheet web 5, vacuum
ports 22 covered by porous honeycomb material 44 can, {f desired, be
employed immediately adjacent each set of machine direction oriented
grooves 23 in lowermost corrugated rolls 21. If the elastomeric
patches 4a are sufficiently pervious to the passage of air, the
suction forces generated by the vacuum will pass through the
fluid-pervious topsheet web 6 and the elastomerfc patches so as to
tightly grip the overlying portfons of the backsheet §. 1In this
instance, all three layers comprising the “zero strain® stretch
laminate portifons of the diaper web will be restrained during the
incremental stretching operation.

If the elastomeric patches 4a were not substantially
pervious to the passage of air, it would be necessary to efther (a)
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28 substantially continuously bonded "zero strain" stretch | am nate web of
the present invention, as viewed at a point corresponding to its greatest
degree of increnmental stretching. Although both webs are elastically
extensible in the direction of initial stretching, at |least up to the point

of initial *stretching, the intermttesgly bonded "zero strain" stretch
| ami nate web.shown in Figure 4B exhibits a much greater degree of

Zhdl recti opoditlish nthe vacuum portAs 2@V dnd gliae avprEringt Behelygomthmatersiad [44ed i n
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hpwn rratl aII as. 2 ur, fully
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appar at us ste&t@Wnlamnate portions of the diaper web by means of suitable

clamping apparatus capable of acting upon the opposed surfaces of the
diaper web 1. Such apparatus are subsequently disclosed herein.

The suction forces applied to the diaper web 1 shown in
Figures 1-2B by vacuum ports 22 acting through porous-— honeycomb
material 44 substantially prevent those portions of the diaper web
containing substantially untensioned elastomeric patches 4a from -
slipping or contracting in a laterally inward direction as they pass
between the meshing portions of the continuous grooves 23 on
lowermost corrugated rolls 21 and the grooved segments 24 on
uppermost corrugated rolls 25. :

Because the “zero strain" stretch laminate portions of the
diaper web 1 containing elastomeric patches 4a are laterally
restrained throughout the sequential web stretching operation, all
portions of the “zero strain" stretch 1laminate web Tlocated
intermediate the outermost points of restraint are subject to
substantially uniform incremental stretching as the web passes
between the continuous grooves 23 on lowermost corrugated rolls 21
and the meshing portions of the grooved segments 24 on uppermost
corrugated rolls 25.

This not only wmaximizes the effectiveness of the
incremental web -stretching operation by forcing the elongatable
topsheet and backsheet webs secured to the elastomeric patches 4a to
undgrgo the fullest possible degree of elongation during the
‘stretching operation,  but also substantially prevents
disproportionately high straining of the topsheet and/or backsheet
webs to which they are secured in the areas immediately adjacent the
opposed peripheral edge portions of the elastomeric patches. )

Figure 3 discloses an alternative {ncremental web
stretching system of the present invention which can be employed as
system 20 shown schematically in Figure 1. In the incremental web
stretching system shown 1in Figure 3 a pair of resiliently
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schematically as 60, wherein notches intended to coincide with the wearer's
|l egs are cut fromthe |ateral edge portions of the fully assenbl ed di aper
web. Finally, the diaper web | is cut at predeterni ned | ocations
along its length by neans of knife 22 to produce hourgl ass-shaped single
use dirapers having at |east one pairgzpf side panels which are elastically -
extensible in a direction substantially parallel to the diaper's waistband,
at | east uvpmfress iislepdiisks cf0 iane tmoanted radjatentgeach side of the aynobired
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present i RyfdYcont ABberi®1 PELCIA CEHe \tmbddineHE! of Aiguid Y2, the clamping

effect created by compressible disks 40 and the coinciding
non-grooved portions of lowermost rolls 21 substantially prevents the
portion of the diaper web containing elastomeric patches 4a from
contracting in a direction parallel to the direction of stretching as
the web passes between the meshing corrugated rolls. The Figure 3
embodiment of the present invention can be used with equal efficiency
on laminate structures comprised of webs which are efther pervious or
impervious to the passage of air.

' Figure 4 discloses still another incremental web stretching
system of the present invention which may be employed as system 20
shown schematically in Figure 1. In the Figure 4 embodiment, the
vacuum ports 22 of the Figure 2 embodiment and the compressible disks
40 of the Figure 3 embodiment are replaced by pairs of codtinuous_
belts 50 which travel about idler rolls 72,74,76,78 at the same
peripheral speed as lowermost corrugated rolls 21 and which are
maintained under a dégree of tensfon sufficient to prevent lateral
movement of that portion of the diaper web 1 containing elastomeric
patches 4a as it passes between grooved segments 24 on uppermost
corrugated rolls 25 and the continuous grooves 23 on lowermost
corrugated rolls 21. The cross-section of Figure 4A reveals the
clamping action imposed upon the “zero strain® stretch laminate
portions of the diaper web 1 by the belts 50. ~ The Figure 4
embodiment of the present invention can also be used with equal
faciiity on laminate structures comprised of webs which are either
pervious or impervious to the passage of air.

The cross-section of Figure 4B reveals the condition of an
-untensioned 1ntémittent'ly bonded "zero strain®* stretch laminate web
of the present inventfon, as viewed at a point corresponding to its
greatest degree of incremental stretching, while the cross-section of
Figure 4C reveals the conditfon of an otherwise {identical untensioned
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“enpl oying pairs of corrugated rolls wherein the corrugations are not al
oriented parallel to one another. Furthernore, the corrugations on such
pairs of corrugated rolls need not necessarily be aligned parallel to
either the machine or the cross-machine direction. -For exanple, if a
curvi ki near wai stband or | egband porti&h is desired in ,

29 a single use diagﬁr construcHed usiBg“the "zero, strain” 'stretc

2 0, h '
| aminate t eSHRB1AAET2 Her 69N 181 ¥ skanded heZeRos AEFA] N o3RG LE YaMANLE Web of
corrugated ofl tiee @rpsentedntention, @seniewddy ast & gicit t derrégponding to its

greatest degree of incremental stretching. Although both webs are
elastically extensible in the direction of initial stretching, at
least up to the point of initial stretching, the intermittently
bonded "zero strain" stretch laminate web shown in Figure 4B exhibits
2 much greater degree of z-direction bulking.

As will be appreciated by those skilled in the art, - the
foregoing restraint methods may be employed either individually or in
combination with one another to produce the benefits herein described
in the resultant "zero strain" stretch laminate portions of the
resultant diaper web 1.

Following the incremental stretching operation shown
schematically as 20 in Figure 1, the fully assembled diaper web 1 is
preferably passed through a side notching apparatus shown
schematically as 60, wherein notches intended to coincide with the
wearer’s legs are cut from the lateral edge portions of the fully
assembled diaper web.

Finally, the diaper web 1-is cut at predetermined locations
along its length by means of knife 22 to produce hourglass-shaped
single use diapers having at least one pair of side panels which are
elastically extensible in a direction substantially parallel to the

- diaper’s waistband, at least up to the point of initial stretching.

' From the description contained herein, it is clear that the
improved method and apparatus of the present invention may be
employed to advantage to produce a wide range of elasticized articles
efther comprised entirely of or including one or more discrete,
isolated “zero strain™ stretch laminate web portions. :

It s also recognized that while a pafr of meshing
corrugated rolls having their corrugations aligned substantially
parallel to one another are disclosed in the accompanying Drawing
Figures, the present invention may be practiced with equal facility
employing pairs of corrugated rolls wherein the corrugations afé not
a1l oriented parallel to one another. Furthermore, the 'corrugations
on such pairs of corrugated rolls need not necessarily be aligned
parallel to efther the machine or the cross-machine direction. For
example, if a curvilinear waistband or legband portion is desired in
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strain" portions of the diaper web may be arrayed in the desired
curvilinear configuration to produce elasticity along the desired

curvilinear contour rather than in a straight |ine.

recogni zed that while the preferred processes herein disclosed enpl oy

meshi ng cylindrical

are criti

cal to the practice of the present

corrugated rol |l spgthe web. restraint principles which
I nvention may al so be carried

It is further

out utiliai RGngTe | d¥eT didpleenicofi riidteéd eiagatthen "eem oyiradntrestretgh pl at ens

web or - or aRark,cingefey, RErafe RRsFlas B coRchhife LA

that the 9frtcoprugated rohls employedstpaiincrementaklyh stratehathe Vgewo to
i ncrement ahiyint pRFEIE Y IHLAdRAFRrY webShiyi gte hriviyéd! inaljhe \dasired or

cl anmpi ng

3 (RET44ipRS Of the

on requi r ement

i's
be

bef h I bl. h-f
Che web t GUERMBERT | GAREIBUER BB EpLervaRe: 8165t B, RS ciher ABHIES (ho "

di rect i on cafvikineax itontour rather thamBiaha straighdr king.ent st anpi ng operation

is illustrated schﬂpqgi@ﬁ#éﬁgr

di scl osed

herein disclosed employ meshing cylindrical corrugated rolls, the web
restraint principles which are critical to the practice of the
present invention may also be carried out uti1izjng an intermittent
stamping operation employing meshing platens to iﬂcrementa11y stretch
the “zero strain" stretch laminate portions of the web or article in
question. In the latter instance, the only requirement is that the
portions of the  "zero strain" stretch Tlaminate web to be
incrementally stretched be adequately restrained by suitable vacuum
or clamping means before the meshing platens are able to exert enough

| fecohftyed fhat WA eItRP FrePEited Iroch&lesi N

force on the web to cause slippage or contraction in a direction '

parallel to the direction of stretching.

Such an intermittent stamping operation is {llustrated
schematically in Figure §. The diaper web 101 therein disclosed

-comprises a fluid-pervious topsheet 6, a fluid-impervious backsheet

5, absorbent pads 3 and substantially untensioned elastomeric patches
110 and 120 which form “zero strain" stretch laminate waistband

- portions 210 and curvilinear “zero strain" stretch laminate legband

portions 220, respectively, in the diaper web.

The diaper web 101 is passed between a pair of meshing
platens. The bottom platen 440, which includes curvilinear teeth $20
for incrementally stretching the legband portions of the diaper web
and strafight teeth 510 for incrementally stretching the waistband
portions of the diaper web is engaged, with diaper web 101 supported
thereon, by an uppermost meshing platen 400 having toothed sections
compiementary to those on bottom platen 440.

To ensure that the maximum degree of dincremental web
stretching is achieved, the toothed segments 510,520 on Towermost
platen 440 are preferably surrounded by resiliently deformable
windows 610,620 which contact and ciamp the “zero strain® stretch

laminate portions 210,220 of the diaper web 101 about thefr periphery.

18 SEP 199
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conprises a fluid-pervious topsheet 6, a fluid- |nperV|ous backsheet 5,
absor bent pads 3 and substantlal |y untensioned el astoneric patches 110 and
120 whi ch form zero stral n" stretch | am nate wai st band portions 210 and
curvilinear "zero strain" stretch | am nate | egband portions 220,
respectively, in t he di aper web. 30 The di aper web 101 is passed
between a pair of neshing platens. The bottom pl aten 440, which includes
curvi | i near ageinst 520 corvespondingresetil lof sﬂ%d@?ﬂﬂﬂgblmeﬂimandlﬁo?lq ons of

the di aper ‘é@ﬁouﬁﬂi’nétﬂfh@ %&npieﬁ@ﬁihr?l%éﬂ{ dn“%ﬁé%&@' b%t&ﬁWdﬂCh' Rid he
wai st band Eﬂrt i,0ns

suppor t ed apRing aﬁé iog, Mﬁﬁ%ﬁ%&nmi% %‘ga&@n lﬁf? h%l aer r%g?ﬁg’d

sections cbmmirmtemtmtyons oifhtisee weln moktd)mptmneaub@tﬁntiaﬂy para‘lle]Ttn ensure
that the ma Of¢l eftEiha! S t o he
t oot hed seg)rérgﬁ?? i&%‘@ o %;‘ L? dﬁ? %g %t?&néniaﬁ ? é

on |'ower nos
surrounded Op§rati e§$|neé'ﬁ9me &Bf'&ﬂerrﬁﬁ)?é’ W%B%PUR“%ZO "@ﬁﬂ:'tﬁﬂhxzt and

clanp the ' aefmbnelmnd%wg e610) 620 amist3t of PedriseSdefodm28@f fatidmtey di@per
web 101 about tﬂe'the 'Pre% &egree of meshing between the opposing teeth on
platens 400 and 440 during the incremental stretching operation.

Alternatively, those “zero' strain" stretch laminate
portions 210,220 of the diaper web 101 to be incrementally stretched
may be restrained by suitable vacuum means (not shown) surrounding
the toothed segments 510,520 on lowermost platen 440 before the
uppérmost meshing platen 400 is able to exert enough force on the
*zero strain® stretch laminate portions of the diaper web to cause
contraction thereof in a direction parallel to the direction of
stretching. : :

While the present invention has been described primarily in
the context of providing elasticized ears or elasticized waistbands
and/or legbands in a single use diaper web, it is recognized that the

~ present invention may also be practiced to advantage in many other
applications and environments. It will be obvious to those skilled
in the art that various changes and modifications can be made without
departing from the spirit and scope of the invention, -and it fis

intended to cover in the appended claims all such modifications that
are within the scope of this invention.
What is claimed is:
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30 against a corresponding set of non-defornmable w ndows 7

surroundi ng the conplenentary teeth on upperm)st pl at en 40&“'“@“"“5'““"””“‘
action prevents contraction of the "zero strain" stretch | am nate partisons
of the web in a direction substantially parallel to the direction of

stretching-during the increnental st ‘lftChi ng operations perforned on the
set of meshing platens. The resilienfl'y defornable w ndows 610,620 nust, of

course, deformsufficiently to permt the desired degree of neshing between
t he opposi ngLAI#St h on

1. An improved method for incrementally stretching a zero
strain stretch laminate web to impart elasticity thereto in the
direction of stretching, at least up to the point of initial
stretching, said method comprising the steps of:

(a) feeding a zero strain stretch laminate web comprising
a substantially untensioned first elastomeric ply
intermittently secured to a substantially untensioned
second ply comprising a continuous web which is
elongatable, but which exhibits less elastic recovery
than said first ply, between a pair of opposed
pressure applicators having three-dimensional surfaces-
which at least to a degree are complementary to one
another;

(b) restraining the opposed périphera‘l edge portions of
said second elongatable ply adjacent the portion of
said zero strain stretch 1laminate web to be
incrementally stretched to substantially prevent
slippage or contraction thereof in a direction
substantially parailel to the direction of stretching;
and : |

(c) subjecting the portions of said zero strain stretch
laminate web located between said opposed points of
restraint to incremental stretching while said second
elongatable ply is subject to restraint by causing
said opposed three-dimensional surfaces of said
pressure applicators to mesh with one another at least
to a degree, whereby said second elongatable ply is
permanently elongated bj said incremental stretching
so that said laminate web is elastically extensible in
the direction of initial stretching, at least up to
the point of initial stretching, once the initial
incremental stretching forces are removed from said
zero strain stretch laminate web.
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pl atens 400 and 440 durlng t he |ncrenental stretching operati

Al ternatively, those "zero  strain" -stretch | am nat e porﬁm‘"lsmwﬂluzmu " IIII
of the diaper web 101 to be increnmentally stretched be restréi na

sui t abl e vacuum neans (not shown) surrounding the toot hed segnent s 510 520

on | owernost platen 440 before the uppernpst neshing platen 400 is able to
exert enough force on the "zero strain" 3 retch |amnate portions of the
di aper web to cause contraction thereof in a direction parallel to the

3" rection of stretchiRg. An improved nithod fdre ipceamentallyvetitetohidins been
escri bed prinari.l n the ;cont ext 0
el asti ci zeg v@a ﬁﬂgﬁ&e%ﬁ'd/]gﬁ' +€t %&swo V{mﬂhPQ ?{fﬁ%ﬁf%&@{é % the

in a'single use
recogni zed t rmtrechiaorpreﬁersfcrtmnm oAt nrdpast sup bdoprtdet |R§B§tt (S’fad\lél*rﬂabe in

many ot her ap@ﬂﬁﬁéﬁir@nssﬂmmeﬂw POMEPIE fng lthevutk. Qﬁf obvi ous to those .

skllledlntheartt%ta gr schanesand% ﬁﬁ?caq’ r1

wi t hout departing frorf E§§W9 @ ZeYP Strpin FN B §H‘Bp ‘F g

intended to cover in the appeabstdntizlilys mitbnsimbdmfdrﬁt cafl astomeriat ply

: substantially continuously secured to a substantially

untensioned second ply comprising a continuous web
" which is elongatable, but which exhibits less elastic
recovery than said first ply, between a pair of
opposed pressure applicators having three-dimensional
surfaces which at least to a degree are complementary
to one another; .

(b) restraining the opposed peripheral edge portions of
said second elongatable ply adjacent the portion of
said zero strain stretch laminate web to be
incrementally stretched to substantially prevent
slippage or contraction thereof in a direction
substantially parallel to the direction of stretching;
and

(c) subjecting the portions of said zero strain stretch
laminate web located between said opposed points of
restraint to incremental stretching while said second
-elongatable ply is subject to restraint by causing
said opposed three-dimensional surfaces of said
pressure applicators to mesh with one another at least
to a degree, whefeby said second elongatable ply is
permanently elongated by said incremental stretching
so that said laminate web is elastically extensible in
‘the direction of initial stretching, at least up to
the point of initial stretching, once the initial

incremental stretching forces are removed from said
zero strain stretch laminate web.

3. An improved method for incrementally. stretching a
continuously moving zero strain stretch laminate

s web to dimpart
REPLACEMENT SHEET
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are within the scope of this invention.
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elasticity thereto in the direction of stretching, at least up to the
point of initial stretching, said method combrising the steps of:
' (a) continuously feeding a zero strain stretch laminate

' web comprising a substantially untensioned first
elastomeric ply intermittently secured to a
substantially untensioned second ply comprising a
continuous web which 1is elongatable, but which
exhibits less elastic recovery than said first ply,
between a pair of opposed pressure agp'licators
comprising corrugated rolls having an axis of rotation
perpendicular to the direction of web travel, said
corrugated rolls having three-dimensional surfaces
comprising corrugations which at least to a degree are
complementary to one another;

(b) restraining the opposed peripheral edge portions of
said first elastomeric ply and said second elongatable
ply adjacent the porti'on of said continuously moving
zero strain stretch laminate web to be incrementally
stretched to substantially prevent slippage or
contraction thereof in a direction substantially
parallel to the direction of stretching; and

(c) subjecting the portions of said continuously moving
~zero strain stretch laminate web located between said
opposed points of restraint to incremental stretching
while said first elastomeric ply and said second
elongatable ply are subject to restraint by causing
said opposed three-dimensional surfaces comprising
said corrugations on said corrugated rolls to mesh
with one another at least to a degree, while said
continuously moving zero strain stretch laminate web
passes therebetween, whereby said second elongatable
ply is permanently elongated by said incremental
stretching so that said laminate web is elastically
extensible in the direction of initial streétching, at
least up to the point of initial stretching, once the
initial incremental stretching forces are removed from ,
said zero strain stretch laminate web. REPLACEMENT SHEET

18 SEP 1996 1’
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31 CLAI VE: 1. An inproved nethod for increnental

~a zero strain stretch laninate web to inpart elasticity theret”““mmmn“"lmn“l
direction of stretching, at least up to the point of initial stretchkngt

said nethod conprising the steps of: (a) feeding a zero strain

stretch | am nate web conprising a substantially

34

4. An improved method for incrementally stretching a
continuously moving. zero strain strefch laminate web to impart
elasticity thereto in the direction of stretching, at least up to the
point of initial stretching, said method comprising the steps of:

(a) continuously feeding a zero strain stretch laminate
web comprising a substantially untensioned first
elastomeric ply substantially continuously secured to
a substantially untensioned second ply comprising a
continuous web which is e]ongatab‘le, but which
exhibits less elastic recovery than said first ply,
between a pair of opposed pressure applicators
comprising corrugated rolls having an axis of rotation
perpendicular to the direction of web travel, said
corrugated rolls having three-dimensional surfaces
comprising corrugations which at least to a degree are
complementary to one another;

(b) restraining the opposed peripheral edge portions of
said first elastomeric ply and said second elongatable
ply adjacent the portion of said continuods'ly moving
zero strain stretch laminate web to be incrementally
stretched to substantia‘lly prevent slippage or
contraction thereof in a direction substantially
parallel to the direction of stretching; and |

(c) subjecting the portibns of said continuously moving
zero strain stretch laminate web located between said
opposed points of restraint to incremental stretching
while said first elastomeric ply and said second’
elongatable ply are subject to restraint by causing
said opposed three-dimensional surfaces comprising
said corrugations on said corrugated rolls to mesh

REPLACEM‘F"'T SHEET | - with one another at least to a degrée. while said
| RS 1 continuously moving zero strain stretch laminate web
18- SEP 1996 - passes therebetween, whereby said second elongatable
— ply is bermanent'ly elongated by said incremental

stretching so that said laminate web is elastically

extensible in the direction if init{al stretching, at
least up to the point of initial stretching, once the

Sheet Has Been Rerlaced :
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untensioned first elastonmeric ply intermttently secured to a I

unt ensi oned second ply conprising a continuous web which is Imrlmm"“m"m"l“l

el ongat abl e, but which exhibits | ess elastic recovery than sai d fi‘rst p1'y,s *

bet ween a pair of opposed pressure applicators having three-di nensi onal '

surfaces which at least to a degree are conplenentary to one anot her;

(b) restrai ning the opposed peripheggl edge portions of said second

el ongatabl e ply adjacent the portion of said zero strain stretch | am nate

web to be increnental |y atitéathadremensabstaatildngyfarcey are sdmoppddeonr

contraction thereof in asﬂidr%rtoi g{]rag“b&'a&)%aumxgpﬁr gk el to the direction
; ~and (c S

of stret ching ubjecting the portions of
said zero strain stretch | am nate web | ocat ed bet ween sai d

Oppgsed poidnt |S of re%trthetmé_tchoangfecuaﬂhah,ﬁcrﬁhclzi, nglaiwhisl ler %um 4,

said second el ongatabple p S subject tpo the restraijnt a | in.step

(b), wherein said oRpesed; REES SRS, ABRLIFAtAFS CETPFLH: COREYIaLEY 1 RIS of

said pressungving an axis ofapydtiatidror substamtsdl lyi tgerpend izudtthetoattheeast

to a degree r.eby sai ' c Y o

per manent | y%%@gﬁeﬁﬁ%&sérﬁveﬂn@ %rr'éhrﬁrgﬁ'? %% %P&qﬁhﬁﬁgﬁ ‘r"gét]chs,:uﬁ%aqseg t

sai d | ani navs sahdi app) teatprsi coupisenspprugations,ewhich, at least to a
degree, mesh with one another as said zero strain stretch laminate
web passes therebetween. |

hat

6. The method of Claim 5, wherein restraint of said second
ply is carried out by applying suction to the opposed peripheral edge
portions of said second ply immediately adjacent the corrugations on
at least one of said meshing corrugated rolls.

7. The method of Claim 5, wherein restraint of said second
ply is carried out by resiliently clamping the opposed peripheral

edge portions of said ply immediately adjacent the corrugations on at
least one of said meshing corrugated rolls.

8. The method of Claim 7, wherein the opposed peripheral
edge portions of said second ply are clamped between at least one of
said meshing corrugated rolls and.a pair of resiliently deformable

disks located on the other of said corrugated rolls throughout said
incremental web stretching process.

9. The method of Claim 7, wherein the opposed peripheral
edge portions of said second ply are clamped between at least one of
said meshing corrugated rolls and a pair of continuous belts which

wrap a portion of said co'rrugat.ed" roll 'throughdut said incremental
web stretching process.

10. The method of Claim 1, Claim 2, Claim 3 or Claim 4,
wherein said incremental stretching of said zero -strain stretch
laminate web is carried out in a direction which is substantially

parallel to the direction of web travel. REPLAGEMENT SHEET
i |




direction of initial stretching, at |east up to the point of
stret chi ng, and the width of said | anminate web

said direction of
before said initial stretchlng S
i ncrementat—stretching forces are renoved from

BRI

stretching is substantially  the Sane
appl i ed once the |n|t|al

sai d zero

strain stretch | am nate web. - 35 An inproved nethod for
increnentally stretching a zero strain stretch am nate web to inpart
elasticity thereto ilb.tHhedmetludd @f Olait riet Ehaing 2, atldigadt onpLiadmt he poi nt

of initial Gd@iahiats $AlMERINCIGATERIR 6k ORGSR Strain stretk)
feeding a zero s rarn

m nat e nprising,a, substantja
%Huéﬁlsﬂpsééﬁ ‘r‘éWto a
subst anti al pyrpént filfapnes theirdcPion 60WEb SFav@1a continuous web which

unt ensi onedlaninate eﬂ'@st‘énﬂaré‘ﬂﬂ Wudy 8t anﬂi%ﬁqt?‘"&o‘l‘h‘

12. The method of Claim 1, Claim 2, Claim 3 or Claim 4,
wherein said incremental stretching of said zero strain stretch
laminate web is carried out in a non-linear configuration.

13. The method of Claim 12, wheréin said incremental
stretching of said zero strain stretch laminate web is carried out in

2 curvilinear configuration.

14. The method of Claim 1, Claim 2, Claim 3 or Claim 4,
wherein said zero strain stretch laminate web further comprises a
third substantially untensioned ply which is elongatable, but which
exhibits less elastic recovery than said first elastomeric ply,
secured to the surface of said first substantially untensioned

elastomeric ply which 1is opposite said second substantially
untensioned ply.

15. An improved apparatus for incrementally stretching a
zero strain stretch laminate web to impart elasticity thereto in the

‘direction of stretching, at least up to the point of initial

stretching, said apparatus comprising:

(a) means for feeding a zero strain stretch laminate web
comprising a  substantially wuntensioned first
elastomeric ply intermittently "secured to 3
substantially untensioned second ply comprising a
continuous web which is elongatable, but which
exhibits less elastic recovery than said first ply
between a pair of'opposed pressure applicators having
three-dimensional surfaces which at least to a degree
are complementary to one another;

(b) means for restraining the opposed peripheral edge

REPLACEMENT SHEET portions of said second e'longatab'le p1y an_d said first
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2I2ast I c recovery than said fi rlstS S: ;ngat able, but whien eXhIiﬂIII“}MF‘H’ﬂ"‘"I{”“!II

pair of opposed pressure applicators having three-di nensional *

surfaces which at least to a degree are conplenentary to one another;

(b) restraining the opposed peripheral edge portions of.said second

el ongat abl e ply adjacent the portion of3g$aid zero strain stretch [amnate
web to be incrementally stretched to su%stantjally prevent slippage or

contraction thereof in astract soretelbstaamhitel | webartal | 6& tidckendiTIgCt i ON
of -

et¢hing; and. . C)
subj ecting the portions SFrestzflig&zef s%bé?ﬂ&gﬂlﬁ cI_‘P'ieé(ﬁ?Eat gl "\RBBéq ocdt ed
bet ween sai d opposed poi seatractiont thereoft oin nar edivecaliost rsubstantgaiwhi | e
sai d second el ongatabl e gh¥ai121StPitRE dirEctioR 61e§ttFefégltiP§fpl led in step

usi ng sal d oppose ee- di nensi onal
gg“aces of said pregg)drgeans forysfb%ecting the porg'Pons of said zero strain

stretch laminate web located between said opposed
points of restraint to incremental stretching while
said second elongatable ply and said first elastomeric
ply are subject to restraint, said means for
incrementally stfetching said "‘zer;o, strain stretch
laminate web comprising means for causing said opposed
three-dimensional surfaces of said pressure
applicators to mesh with one another at least to a
degree, whereby said second elongatable ply s
permanently elongated by said incremental stretching
so that said laminate web is elastically extensible in
the direction of initial stretching, at least up to
the point of 1initial stretching, once the "initial
incremental stretching forces are removed from said
zero strain stretch laminate web.

16. An improved apparatus for incrementally stretching a
zero strain stretch laminate web to impart elasticity thereto in the
direction of stretching, at least up to the point of initial
stretching, said apparatus comprising: |

(a) means for feeding a zero strain stretch laminate web
comprising a  substantially untensioned first
elastomeric ply substantially continuously secured to
a substantially untensioned second ply comprising a
continuous web which is elongatable, but which
exhibits less elastic recovery than said first ply-
between a pair of opposed pressuré applicators having
three-dimensional surfaces which at least to a degree
are compliementary to one another;

T(b)_ means for restraining the opposed peripheral edge
: portions of said second elongatable ply and said first
1 elastomeric ply adjacent the portion of said zero
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applicators to nesh with one another at least to a degree [
second el ongatable ply is permanently elongated by said in m Bﬁlm"ﬂlmm
stretching so that said |lam nate web is elastically extensi bl exci s
direction of initial stretching, at least up to the point of initi.al
stretching,” and the width of said |aminate web neasured in said direction
of stretching is substantially the sgne as before said initial
stretching is applied once the initial _—

i ncremental stretching fczmem arseremhov'eahuhwen web to be incrementally

mothod of ol aim 1 or ol aithBtoiier & Fibstantislly jprevent sPippage "6
portions of said first elcostoaskipe dhereofe (i!'soa réigr?%ﬁméd substantdedin i al |y

prevent slippage ara‘l'FH‘I ‘E@rﬂfea&iﬁe%'lédmlfeﬂfre'tﬂ\ﬁlg@' rection
substantial ly paraII tothe I rec E 311 g

t hr oughout said i ncr R ntugans  far &R Jr?ﬁ § P POHIENS (of SR ZRES SEYRiN nat e
web. stretch lamnate web Tlocated between said opposed

points of restraint to incremental stretching while
said second elongatable ply and said first elastomeric '
ply are subject to restraint, said means for
incrementally stretching said “zero strain stretch
laminate web comprising means for causing said oppdsed_
three-dimensional surfaces of said pressure
applicators to mesh with one another at least to a
degree, whereby said second elongatable ply is.
permanently elongated by said incremental stretching .
so that:.said laminate web is elastically extensible in
the direction of initial stretching, at least up to
the point of initial stretching, once the initial

incremental stretching forces are removed from said
zero strain stretch laminate web.
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4. The nethod of claim1 or claim2 wherein said opposed pressure
applicators conprise corrugated rolls having an axis of rotation
substantially - perpendicular to the direction of web travel and
wherein said three-di nensi onal surfaces on said applicators
conprise corrugations which, at |least to a degree, nmesh with one
another as said zero strain stretch |am®ate web passes therebetween.
5. The nethod of claim4, wherein restraint of said second ply is
carried out by applying suction to the opposed peripheral edge
porti ons IMPROVEDMETHQDWAND APPARATUS FORIINCREMENTATALY STRETCHING
corrugat i AnZERO2ASTRAN STRETCHE 2LAMBENATEY WEB' 0! BPART SELASTICITY
THERETO

ABSTRACT

An improved method and apparatus for incrementally stretching "zero strain" stretch
- laminate webs to impart elasticity thereto in the direction of initial stretching, at least up to
the point of initial stretchmg The "zero strain" stretch laminate material (1) is formed of
at least two plies of material (4a, 5, 6) which are either intermittently or substantially
cohtinuously secured to one another along at least a portion of their coextensive surfaces
while in a substantially untensioned ("zero strain") condition. One Qf the plies (4a) is
stretchable and elastomeric, while the second ply (5, 6) is elongatable, but not necessarily
elastomeric. The second ply will, upon stretching of the laminate, be at least a degree
permanently elongated so that, upon release of the applied tensile forces, it will not return
u)hsoﬁgﬁmlumﬁﬂnﬂaiunﬂmmgmbn. |

Fig 3A
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33 6. The method of claim4, wherein restraint of said second
ply is carried out by resiliently clanping the opposed peri pheral edge
portions of said ply imedi ately adjacent the corrugations on at | east one
of said neshing corrugated rolls. 7. The net hod of claim®6,
wherein the opposed peri pheral edge portions of said second ply are cl anped
bet ween at | east one of said neshing cotyﬁgyted rolls and a ‘pair of
resiliently deformabl e disks |ocated on ot her of said corrugated rolls
t hroughout said i ncrenental web stretching process. 8. The

met hod of claim6, wherein the opposed peripheral edge portions of

FIG.
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said second ply are cl anped between at | east one of said meshing corrugated
rolls and a pair of continuous belts which wap a portion of said '
corrugated roll throughout said increnmental web stretching process.

9.. The method of claim1l or claim2, wherein said increnental stretching
of sai"d zero strain stretch lamnate web is carried out in a direction
which is substantially parallel to thezgi H:)ion of web travel.

10. The nethod of claim1 or claim?2, wherein said increnental stretching
of said zero strain stretch lamnate web is carried out in a direction
which is substantially peroendrcularﬁﬂo the directionAf web travel.

11. The met hod of cl ai g or claim?2, wherein sai ¢Zinfcrenental stretching

of said zero strain stret | am nat etgeb i qarried outy in a non-linear
configuration, _ §

 , N
v O
: Lo
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12. The nethod of claim 11 wherein said increnental stretching of said
zero strain stretch lamnate web is carried out in a curvilinear
configuration. 13. The nethod of claim1 or claim2, wherein
said zero strain stretch lamnate web further conprises a third
substantially untensioned ply which is elongatable, but which exhibits
| ess ‘el astic recovery than said first elastoneric ply, secured to the
surface of said first substantially untensi oped el astoneric ply which is
opposi te sai d second substantially untensEpﬂQdCbly.

2A
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The nmet hod of claim 13, wherein said second

34 14.
substantially untensi oned ply is noisture-inpervious.

15. The net hod of claim 14, wherein said second substantially untensioned
ply is conprised of polyneric film 16. The net hod of
claim 15, wherein said second substantially untensioned ply

conprises a resilient three-dinensional polyneric film

4/10

FIG. 2B
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17. The nethod of claim 13, wherein said third substantially untensioned
ply I S nDi sture-pervious.: ' 18. The et hod
of claim 17, wherein said third substantially untensioned, .

noi sture-pervious ply is conprised of a non-woven fibrous material.

19. The nethod of claim 17, wherein said third substantially untensioned
ply* : conprises a resilient apertured three-di nensional polyneric
film 20. An i nproved nethod for increnentally

stretching a continuously noving E?Il\(g zero strain stretch lamnate
web to inpart elasticity thereto in e direction of stretching,

at least up to the point of initial stretching, said nethod conprising the
st eps of: (a) continuously feeding a zero strain
stretch | am nate web conprising a substantial ly
untensioned first elastoneric ply intermttently secure¢ tpo a

S
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substantial |y urtensjoned second ply conprising a continuous—;;;\;;?EF\\T-.§~\

is elongatable, but which exhibits |less elastic recovery than said first
ply, ' bet ween a pair of opposed pressure
applicators conprising corrugated rolls having an
axis of rotation perpendicular to the direction of web travel,

said corrugated rolls having three-di nensi onal surfaces conprising
corrugations which at |east to a degree are-conplenentary to one

anot her; (b) restrainingescyleyposed peri pheral edge
portions of said first elastoneric _ ply and said
second el ongatable ply adjacent the portion of said

continuously noving zero strain stretch |amnate web to be increnentally
stretched to substantially prevent slippage or contraction thereof in a
direction substantially parallel to the direction of stretching; and

REPLAGEMENT SHEET |
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35 (c) subj ecting the portions of said continuously
novi ng zero strain stretch ' | am nate web | ocated
bet ween sai d opposed points of restraint to

incremental stretching, while said first elastoneric ply and said second
el ongat®abl e’ ply are subject to the restraint applied in step (b), by

causi ng ' ‘ sai d opposed three-di nensi onal surfaces
conprising said corrugations on sai d corrugated
rolls to nesh with one anot her atleﬁiﬁ/dcaa.degree, whi | e

said continuously noving zero strain stretch | am nate web passes

t her ebet ween, whereby said second el ongatable ply is permanently

el ongated by said increnental stretching so that said |lam nate web is

el astically extensible in the direction of initial stretching, at |east up

to the point of initial stretching, and the width -
of said | am nate web neasured in sak% di rection
of stretching is substantially the sanme as before said initia

N
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stretching is applied once the initial incremental stretching forces are
renoved fromsaid zero strain stretch | am nate web. :

21.. An inproved nethod for increnentally stretching a continuously noving
zero strain stretch lamnate web to inpart elasticity thereto in the

di rectsi on of stretching, ‘at least up to the point of initia
stretching, said nethod conprising the steps of: (a)

continuously feeding a zero strain stretch | am nate web conprising-a
substantially untensioned first elastonmeric ply substantially continuously
secured to a substantially untensioned ond ply conprising a

conti nuous web which is eIongatabIeEBQﬂ?i ich exhibits | ess elastic
recovery than said first ply, between ‘a pair of opposed pressure
applicators conprising corrugated rolls having an axis of rotation
perpendicular to the direction of web travel, said corrugated rolls having
t hr ee- di nensi onal surfaces conprising corrugations which at least to a
degree are conplenentary to one anot her; ~ (b)

restrai ning the opposed peripheral edge portions of said first elastoneric
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‘__‘_Q____~___~_~_~____-_~_~
ply and said second el ongatable ply adjacent the portion of said :
continuously noving zero strain stretch lamnate web to be increnentally
stretched to substantially prevent slippage or contraction thereof ‘in a
direction substantially parallel to the direction of stretching; and

(c) subj ecting the portions of said continuously noving zero strain

stretch | am nate web | ocated between said
opposed points of restraint to increnental stretching, while said first
el astoneric ply and said second - 9 /IO

36 ..
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el ongatable ply are subject to the restraint applied in step (b), by

causi ng el - sai d opposed three-di nensi onal surfaces conprising
sai d -corrugati ons on - said corrugated rolls to mesh with one
another at least to a degree, while sai d conti nuously noving
zero strain stretch | am nate web passes ' t her ebet ween, wher eby

sai d second el ongatable ply is pernanentl el ongated by said

: ; ! tly .
i ncremental stretching so that said Ian1ndta{ﬂmals
el astically extensible in the direction of .ihit¥Yal stretching, at |east up

to the point of initial stregching, and the width of said
| am nate web nmeasured in _ saif® direction of stretching is
substantially the same as before said iniftial ‘stretching is

applied once the initial increnental

renoved fromsaid zero strain stretch
met hod of claim 20 or claim 21, whe
edge portions of said zero strain_s
appl yi ng suction thereto i medi at
one of sai.d neshing corrugated rd

etcQing forces are

am ¥t e web. 22. The

regtraint of the opposed peripheral
am nate web is carried out by

acent the corrugations on at | east

w
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m 20 or cI aim 21, wherein-festraint of the opposed

perl phennlmmumlﬂﬂﬂu of said zero strain stretch lanminate weh:s
carried 6ut®by rédsilfieftly clanping the edge pOr.t o_ns ther eo-f---1 mredi at.el

adj acent the corrugatlons on at | east Oﬁi
24.  The nmethod of claim23, wherein t

of said megpims:corrugated rolls and a pair of, resil nl-le-ntly ‘def""orrrabl (e
| ocated on The other of said corrugated rolls it hrougheut.said. incpegental
web stretching process. 25. The met'’hod of -cl-aifm ....,.;';._v_;her etn--1 he §

opposed periphe{al eggpng6idd mamoefrorsﬁdr&néﬁény SttetéHiny & Lr!<Hin stistghat e Veb
are clanped between at |east one of said nmeshing corrugat ed rolls and a

pair of coafMinaiewebiaimparalagticitythgret ipdhe idtsﬁct'@n of sirgtchingr alglgagidp to the
point of initial stretching, said method comprising the steps of:

(@) feeding a zero strain stretch laminate web comprising a substantially
untensioned first elastomeric ply intermittently secured to a substantially
untensioned second ply comprising a continuous web which is
elongatable, but which exhibits less elastic recovery than said first ply,
between a pair of opposed pressure applicators having three-dimensional
surfaces which at least to a degree are complementary to one another;

(b) restraining the opposed peripheral edge. portions of said second
elongatable ply adjacent the portion of said zero strain stretch laminate
web to be incrementally stretched to substantially prevént slippage or
contraction thereof in a direction substantially parallel to the direction of
stretching; and

(c) subjecting the portions of said zero strain stretch laminate web located
between said opposed points of restraint to incremental stretching, while
said second elongatable ply is subject to the restraint applied in step (b),
by causing said opposed three-dimensional surfaces of said pressure
applicators to mesh with one another at least to a degree, whereby said
second elongatable ply is permanently elongated by said incremental
stretching so that said laminate web is elastically extensible in the
direction of initial stretching, at least up to the point of initial stretching,
and the width of said laminate web rheasured in said direction of
stretching is substantially the same as before said initial stretching is
applied once the initial incremental stretching forces are removed from
said zero strain stretch laminate web.

’

2. An improved method for incrementally stretching a zero strain stretch
laminate web to impart elasticity thereto in the direction of stretching, at\' least up to the
point of initial stretching, said method comprising the steps of:

(a)' feeding a zero strain stretch laminate web comprising a substantially

untensioned first elastomeric ply substantially continuously secured to a
REPLACEMENT SHEET _ _ Py y oy _
- substantially untensioned second ply comprising a continuous web which

10 FEB 2003




:n(e)lt Ihod ﬂﬂ“l‘ﬂmum"m "mL?magtlal Vmwglr)e;s;rgglcgi chlrotraﬁgﬁts; stretchi ng2;66f sai d

zero strdin®sttet®h Yarfinate web is carried out in a nultiplicity of

di rections.
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is elongatable, but which exhibits less elastic recovery than said first ply,
between a pair of opposed pressure applicators having three-dimensional
surfaces which at least to a degree are complementary to one another; -
(b) restraining the opposed peripheral edge portions' of said second
elongatable ply adjacent the portion of said zero sfrain stretch laminate
web to be incrementally stretched to substantially prevent slippage or
contraction thereof in a direction substantially parallel to the direction of
stretching; and
(c) subjecting the portions of said zero strain stretch laminate web located
between said opposed points of restraint to incremental stretching, while
said second elongatable ply is subject to the restraint applied in step (b),
by causing said opposed three-dimensional surfaces of said pressure
_ applicators to mesh with one another at least to a degree, whereby said
second elongatable ply is permanently elongated by said incremental
stretching so that said laminate web is elastically extensible in the

REPLACEMENT SHEET

direction of initial stretching, at least up to the point of initial stretching,
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— and the width of said laminate web measured in said direction of
" stretching is substantially the same as before said initial stretching is
applied once the initial incremental stretching forces are removed from

said zero strain stretch laminate web. -

3. The method of claim 1 or claim 2, wherein the opposed peripheral edge
portions of said first elastomeric ply are also restrained to substantially prevent slippage
or contraction thereof in a direction substantially parallel to the direction of stretching
throughout said incremental stretching of said zero strain stretch laminate web.

4, The method of claim 1 or claim 2 wherein said opposed pressure
applicators comprise corrugated rolls having an axis of rotation substantially
perpendicular to the direction of web travel and wherein said th_ree,-dimensional surfaces
on said applicators comprise corrugations which, at least to a degree, mesh with one
another as said zero strain stretch laminate web passes therebetween. "

5. The method of claim 4, wherein restraint of said second ply is carried out
by applying suction to the opposed peripheral edge portions of said second ply
immediately adjacent the corrugations on at least one of said meshing corrugated rolis.

The
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6. The method of claim 4, wherein restraint of said second ply is carried out
by resiliently clamping the opposed peripheral edge portions of said ply immediately
adjacent the corrugations on at least one of said meshing corrugated rolls.

7. The method of claim 6, wherein the opposed peripheral edge portions of
said second ply are clamped between at least one of said meshing corrugated roils and
a pair of resiliently deformable disks located on the other of said corrugated rolis
throughout said incremental web stretching process.

8. The method of claim 6, wherein the opposed peripheral edge portions of
said second ply are clamped between at least one of said meshing corrugated rolls and
a pair of continuous belts which wrap a portion of said corrugated roll throughout said
incremental web stretching process. |

9. The method of claim 1 or claim 2, wherein said incremental stretching of
said zero strain stretch laminate web is carried out in a direction which is substantially
parallel to the direction of web travel.

10.  The method of claim 1 or claim 2, wherein said incremental stretching of
said zero strain stretch laminate web is carried out in a. direction which is substantially
perpendicular to the direction of web travel.

11.  The method of claim 1 or claim 2, wherein said incremental stretching of
said zero strain stretch laminate web is carried out in a non-linear configuration.

12.  The method of claim 11 wherein said incremental stretching of said zero
strain stretch laminate web is carried out in a curvilinear configuration.

13. The method of claim 1 or claim 2, wherein said zero strain stretch
laminate web further comprises a third substantially untenSioned‘ ply which is
elongatable, but which exhibits less elastic recovery than said first elastomeric ply,
secured to the surface of said first substantially untensioned elastomeric ply which is
opposite said second substantially untensioned ply.
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The method of claim 13, wherein said second substantially untensioned

ply is moisture-impervious.

15.

* The method of claim 14, wherein said second substantially untensioned

ply is comprised of polymeric film.

16.

The method of claim 15, wherein said second substantially untensioned

ply comprises a resilient three-dimensional polymeric film.

17.

The method of claim 13, wherein said third substantially untensioned ply

is moisture-pervious.

18.

The method of claim 17, wherein said third substantially untensioned,

moisture-pervious ply is comprised of a non-woven fibrous material.

19.

The method of claim 17, wherein said third substantially untensioned ply

comprises a resilient apertured three-dimensional polymeric film.

20.

An improved method for incrementally stretching a continuously moving

zero strain stretch laminate web to impart elasticity thereto in the direction of stretching,
at least up to the point of initial stretching, said method comprising the steps of:

(@)

(b)

" REPLA -
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continuously feeding a zero strain stretch laminate web comprising a
substantially untensioned first elastomeric ply intermittently secured to a
substantially untensioned second ply comprising a continuous web which
is elongatable, but which exhibits less elastic recovery than said first ply,
between a pair of opposed pressure applicators comprising corrugated
rolls having an axis of rotation perpendicular to the direction of web travel,
said corrugated rolls having three-dimensional surfaces comprising
corrugations which at least to a degree are_—cqmpleme'ntary to one
another;

restraining the opposed peripheralledge portions of said ﬁrst elastomeric
ply and said second elongatable ply adjacent the portion of said
continuously moving zero strain stretch laminate web to be incrementally
stretched to substantially prevent slippage or contraction thereof in a
direction substantially paralle! to the direction of stretching; and
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(c)

21.

35

subjecting the portions of said continuous'_iy moving zero strain stretch
laminate web located between said opposed points of restraint to
incremental stretching, while said first elastomeric ply and said second
elongatable ply are subject to the restraint applied in step (b), by causing
said opposed three-dimensional surfaces comprising said corrugations on
said corrugated rolls to mesh with one another at least to a degree, while
said continuously moving zero strain stretch laminate web passes
therebetween, whereby said second elongatable ply is permanently
elongated by said incremental stretching so that said laminate web is
elastically extensible in the direction of initial stretching, at least up to the
point of initial stretching, and the width of said laminate web measured in
said direction of stretching is substantially the same as before said initial
stretching is applied once the initial incremental stretching forces are
removed from said zero strain stretch laminate web.

An improved method for incrementally stretching a continuously moving

zero strain stretch laminate web to impart elasticity thereto in the direction of stretching,
at least up to the point of initial stretching, said method comprising the steps of:

(@)

(b)

(c)
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continuously feeding a zero strain stretch laminate web comprising a
substantially untensioned first elastomeric ply substantially continuously
secured to a substantially untensioned second ply comprising a
continuous web which is elongatable, but which exhibits less elastic
recovery than said first ply, between a pair of opposed pressure
applicators comprising corrugated rolls having an axis of rotation
perpendicular to the direction of web travel, said corrugated rolls having
three-dimensional surfaces comprising corrugations which at least to a
degree are complementary to one another,

restraining the opposed peripheral edge portions of said first elastomeric
ply and said second elongatable ply adjacent_ the pdrtion of said
continuously moving zero strain stretch laminate web to be incrementally
stretched to substantially prevent. slippage or contractic‘jn thereof in a
direction substantially parallel to the direction of stretching; and

subjecting the portions of said continuously moving zero strain stretch
laminate web located between said opposed points of restraint to
incremental stretching, while said first elastomeric ply and said second
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elongatable ply are subject to the restraifit applied in step (b), by causing
said opposed three-dimensional surfaces comprising said corrugations on
said corrugated rolls to mesh with one another at least to a degree, while
said continuously moving zero strain stretch laminate web passes
therebetween, whereby said second elongatable ply is permanently
elongated by said incremental stretching so that said laminate web is
elastically extensible in the direction of initial stretching, at least up to the
point of initial stretching, and the width of said laminate web measured in
said direction of stretching is substantially the same as before said initial
stretching is applied once the initial incremental stretching forces are
removed from said zero strain stretch laminate web.

22. The method of claim 20 or claim 21, wherein restraint of the opposed
peripheral edge portions of said zero strain stretch laminate web is carried out by
applying suction thereto immediately adjacent the. corrugations on at least one of said
meshing corrugated rolls. |

23. The method of claim 20 or claim 21, wherein restraint of the opposed
peripheral edge portions of said zero strain stretch laminate web is carried out by
resiliently clamping the edge portions thereof immediately adjacent the corrugations on
at least one of said meshing corrugated rolls. '

24.  The method of claim 23, wherein the opposed peripheral edge portions of
said zero strain stretch laminate web are clamped between at least one of said meshing
corrugated rolls and a pair of resiliently deformable disks located on the other of said
corrugated rolls throughout said incremental web stretching process.

25.  The method of claim 23, wherein the opposed peripheral edge portions of
said zero strain stretch laminate web are clamped between atieast one of said meshing
corrugated rolls and a pair of continuous belts which wrap a portion of said corrugated
roll throughout said incremental web stretching process. ‘

26. The method of claim 20 or claim 21, wherein said incremental stretching
of said zero strain stretch laminate web is carried out in a multiplicity of directions.
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IMPROVED METHOD AND APPARATUS FOR INCREMENTALLY STRETCHING

A ZERO STRAIN STRETCH LAMINATE WEB TO IMPART ELASTICITY
THERETO

ABSTRACT

An improved method and apparatus for incrementally stretching "zero strain" stretch
laminate webs to impart elasticity thereto in the direction of initial stretching, at least up to
the point of initial stretching. The "zero strain" stretch laminate material (1) is formed of
at least two plies of material (4a, 5, 6) which are either intermittently or substantially
continuously secured to one another along at least a portion of their coextensive surfaces
while in a substantially untensioned (“zero' strain") condition. One of the plies (4a) is
stretchable and elastomeric, while the second ply (5, 6) is elongatable, but not necessarily
elastomeric. The second ply will, upon stretching of the laminate, be at least a degree
permanently elongated so that, upon release of the applied tensile forces, it will not return
to its original undistorted configuration. '

Fig 3A
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