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The present invention has relation to a "zero strain®
stretch laminate web which 1is assembled in a substantially
untensioned (i.e., "zero strain") condition and which is capab1e'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
mechan1ca1 stretching. _

. The present invention, in a particularly preferred
embodimént, 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
theié waistband porfions, 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 sufficierit 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 between
adjacent points of securement -to the elastomeric element in a
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. Regardiess

of the degree of z-direction bulking, the "zero strain" stretch

laminate portion of the web is thereafter elastically extensible in

the direction of -initial stretching, at least up to the point of
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The present invention has furth'er relation to nmethod and apparatus for
produci ng such a "zero strain" stretch | am nate web, wherein predeterm ned
portions of said web can be rendered el asgic by mechanical stretching.
The present invention, in a part i‘cularly preferred enbodi ment, has
further relat mftiat]ostmthmg and appar at us for renderi ng predeterm' ned

portions of such a "zerQ str r am te, we l,

nore directions while tﬁ'g gé{@t Fﬁ%&%htl ntoust y %ﬁﬁ@lﬁ#r‘i% @Fer?%d
machine di rect pppdiment, has furtbemmedationi ho csuchomethad angd anearart@rsawh&fmm
such a "zero sipai rﬁhch%h'i@&crst'r@f‘émfi\beo\F’EQa?&’”Pﬁmﬁﬂa'i!S ﬁeﬁ‘“#i'@iﬁﬁ'eawa by

absorbent articles, such as_single Us ers nect ed one to_.anot her
along thei? waP3¥YRAd PAid i dAmInate ¥ lbﬁ "'?ﬂ“apé'l"i1 &5 aP3i Rteh Of urhesbying

i ncluding at | easiugated ergldsonor isequEntieTily seimetel saidivdbewitheut opamisdng ,
t he backsheet o stonmeric elenent is in a substantially

I
unt ensi oned coﬁ'trﬂl?s% hﬁ1ﬁhpaﬁg}gw%ree&§” i on of the web containing said

substantial |y untensiorie epessenter iioveritdornt hbei nfurdberecretationnechani zal
stretching whi ghvdigu$iiltly Gr&Efbrrbd difbodPRGHL Yo 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 inveniios,

BACKGR RT o

_In simplest 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 1least 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 éontinuous,

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 1aminate 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 2 pair of substantially continuous plies. Conversely, a

35 "substantially continuously" bonded laminate web shall mean a

laminate web wherein prior to the application of tension the plies

e
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‘el ongate the web to which said el astonmeric elenment is secured. To the
extent thawadt ts not secured to the-elastonmeric element, said pernmanently
el ongat ed web undergoes z-direction bul ki riy, bet ween adj acent poi nts of

'securerrent to the elastoneric elenent i'n a direction endicular to the
pl ahe of the elaxst oifditial 'y ehendednneybstpnt tadhy; IC@"FUH@& Yar 01 e sanpthan

Salg el astomrltﬁr@b@f&éFt trheﬁfr@ﬁew bfs mu&%@gtlaswstlagtmayorml.tmuousu

ConT QU O peRRRR RS sheb 2o Riril, b PRI UG, RSB LeEE Ty
extensible in cat thuowst i bimerpiopi astricaladbesioecipimgdivectigagntaipa t secand pdy nt

of 5 while the first ply is in a heated condition, passing two heat

" bondable plies. between a heated smooth surfaced roll nip or by

applying a substantially continuous adhesive coating, spray . or

" densely patterned melt blown to one of the plies prior to bringing it

in contact with the other ply.

10 One of the plies 'emp'lo__yed 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 drawaB"Ie, but is not necessarily
elastomeric. Whatever its composition, the second ply will, upon
stretching, be at least to a degree permanently elongated so that

: upoh release of the applied tensile forces, it will not fully return
to its original undistorted configuration. To the extent that the

o0 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 laminate web.
Regardless of the degree of 2z-direction expansion, the resulting
"zero strain" stretch laminate web is thereafter elastically

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

While the term "zero strain", 'which is used herein to
describe stretch 1laminate webs to which the present invention
pertains, has not to Applicant’s 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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initial “stretching. ' The present invention, in _a particularly
preferred enbodi nent, has further relation,to such nethod and appar at us
wherein the nechani cal stretching, of sai d¥ aminate web is carried out by

passing said |aninate ,we N, £ pl ' . shj "
corrugated rolls'to seqLPé'ﬁt P%\T’F ;ewﬁ&é(te& O a?mﬂﬁq\b}%ﬁc}g%e%ﬁs pér)lﬁg;&d Zero
substanti al danstrainfiestretch laminate wel igprdisehesedi ineWi§.oPatpet 2,0dbt 18Sr

relation, N jasyer ttoCWadt i dar” & C5T L WALhTRO! . 19972 HAKRBFEinES %o the
-absor bent bandage tructur$, such as a di aper, &ﬁﬁng¥dlscr te el asticized
portions thereof i $OPSUER bPTt HEheef 'E)"(F“‘Sﬂﬁli‘gﬁﬂar 93 ke agr'ese?ﬁe“t'- two

invention. 5 supgrposed continqpus plies oBAWBEER)ne A¥T which is undém tension
son herei m et JoRBRuRing (Y, Svbcred, 8 SRt Ybeuilh o B3y o (Hrelife
materi al whi ch weHdssdcaveddngoatntheasemecperipheradr 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. SR
According to Galligan et al., fhg 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 degreé sufficient to provide the desired
.uniting pressure without undesirably thinning the rubber of the
20 joined areas. '

. Upon issuance of the Jjoined 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,

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 the 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 forego{ng intermittently bonded'composipe
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 p1y 1 beyond its
elastic limit. However, the applied tension remains within the
elastic 1imit of the bottom or backing ply 2. If desired, the
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sintermttently or substantially continuously, along at |least a portion of
their coextensive surfaces while in a substantially untensidéned:

("zeroe strain") condition. At |east one @f ,said plies is preferably in t he
-formof a continuous web to facilitate conti nuous, high speed processing.

The —other ofaggid F%'t'r@ﬁcm REJPbé SBo & HOMY NisOURghelsorightcties the

el ements or patches._.sec t

| ocati ons. origi na'lpgmﬁgeaf tg'et't'fgﬁgg{’]eége uogﬁpcoge?%at > ede;t ﬁ[ 21r nme?t ent|y"
bonded | ami nate web shgincentha dopapinaie isetateeabin gfresehady heyond its
appl i cation of stégi%l ?ﬂnitthﬁ ,ES)J c??nl?lre‘i B Nidel Abd sQPi"’F&P%eP@ar@i\ﬂﬁwmﬁéd Rt

di screte spac art poi wherein t t[?\gl gs ar bst.anti al

unbonded t§ oria andtameral n‘ﬁ:ﬂ%&i@t es%p%?b’éd §§er nt PP e AP ﬁ'e
bonded | am nafgmyiite Shedthqsf kéﬁéasédpetnéa@uba‘ﬁmﬁa’emm péisthegpatepidledn

i scret e, Spacany Eyankley MR APTaRhciate ¥HToNe TR AEHerctRatithdt GPIAE 10
it in contact cwpfé];prohemy lport juny ofwithé ebaskingt phyi.t eﬁﬁl y meavdée vken ghet he
:gﬁlorr:]d type C3lcRfhg ‘BWEE’ P%eisﬁv Gntrac@dneshy & pinkPéd o Pehbutss My 107
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 high]y irregular and
distorted form between the joint 1lines 3, 1i.e., it produces
z-direction bulking of the composite, as generally showﬁ 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. In 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 reinforcing 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 B
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between a pair of substantially continuous plies. Conversely, a _

“substantially continuously” bonded | am nate web' shall -- nean- a-
| ami nate web wherein prior to the, applicatéion of tension the plies
are initially bonded substanti al continuously to -‘one  anqther

throughout thdiaminatrecmsb isf desived; fHarwood teaghesatatathis maynbe fidected by
bonded | am nat %g%ﬁl) 998 1w gﬁ’d Beh RpebAtroldi pirg. first substantially
¢

C e o B tbrens b hit oo rieothe Hetitlidste
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 Taminate 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 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”

o0 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

o5 lightweight versions suitable for lingerie applications to heavier
versions suitable for apparel waistband applicationms.

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

39 least one ply comprised substantially of synthetic polymeric
filaments which are re]ativeTy 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: substantially continuous bonding, as
can be accomplished via a heated smooth roll nip; and substantially
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. bondabl &€ plies between a heated snpboth surfaced roll nip or by_applying a
subst antial Ly continuous adhesive coating, spray or densely patterned nelt
blown to one of the plies prior to bringing,t in contact with the other
ply. One of the plies enployed in a "zero strain" stretch

| ami nate web of inbermittesttbondmtaton plarabityr ot apacéd apaet poimds,Was odan bs
stretchable an MG, . il i 1l r tantially to
its untensi oned%é:l‘:r%ﬁ?itsggg d?t%rﬂeaage% &t%%rﬂde%%qolsé?#é’orgéﬁlﬁgé.been .

rel eased. The second pl Lamisate cwebs empdopingsteithen cbqndjng scanfigueatdne are

nost preferably ﬁdéaamleg, Peéhdrﬁlcawy nemﬁs@rik%_ %ﬁshﬁ?’étélﬁ-ng,mﬁﬁﬁabﬂs
e iy G e el S 0L e Pt o Inded cby
forces, it wll sobstdntli)ly ecompldte iredamatipnnato devklopord edow. modulus of
ot secured to El8stREFoEr e HirPFidR° IR "Pbidhiion s Fhoth TEREE itV the
per manent | y el orighewnf tsenbly bonged: Xiaminate websie thedied engatablediuteanl atiyely
poi nt s of Secur gighgtadedc! Py G5apEIIERE Y RI0NitEd P theSHrQTERIrg WBErdtion.
which it is secured cr s .
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 _sigr_lif_icant degree in -
the z-direction to produce a "zero strain” str_-eﬁ:h Taminate web which
is elastically extensible in the direction of initial stretching, at
15 least up to the point of initial stretching. In the case of the
substantially continuoué'ly 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 1laminate webs, "zero strain" stretch
Taminate webs of the latter type are also elastically extensible in
25 the direction of stretching, at least up to the point of initial
stretching. . S
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 suggestioh 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

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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returns to its substantially undistorted config'uration in the x-y plane.
The greater . the distance between the adjacent points of securenent in

t_hg_ x-y plane after stretching, the great%r will be the degree of
z-direction expansion i e, resul ant l,am n gay, of
degree of z-di ’éct‘ﬁ‘%ﬁ?eé%ﬂ%ﬁ % E?Qgﬁl t%uﬁ(%)&a\z@fotﬁgt tr1ewﬁate

| ami nate web being t‘émieeedteirastut byt stra@ltchinget ensible in the direction of

initial stretching, at ¢ ) ot Oi t t rigfoChi "
While the term "zero §@xsés uP3\Aﬁ)|ftchh€es?s dt}égmp‘;im ?lmtl J% tzigcpla gr t%ero h

| ami nate webs $raip’ cﬂ“ﬁﬁ@h pradnake wabtichnis E'rﬁ"s ORMsSe 3 ¢ e'as e
Appl i cant’ s. knpadagacobaaaplseTheby apinate aeb comprisess at aongmertubead vedlst if

: E%E‘Lﬁéﬁ?ﬂ%‘ﬁ%&@geiﬁf ot s Eiheds FGBLFRRY WIS P! Ghite lrore
it is stretched, is less easily 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

10 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 release of the applied tensile forces, the elastic
member 10 causes puckering, i.e., z-direction bu]king; 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 longitudinal
.strands 24. The reticulated elastic element 20 of Ness appears to be
generally similar to the resilient reticulated reinforcing member 1

o5 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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ne very early execution of an intermttently bonded "zero strain" stretch
| @am nate web- s disclosed in U S. Patent 2,075,189 issued to Galligan et
al. on March 30, 1937. According togthe disclosure of the

aforenentioned Glligan et al. patent;” two superposed continuous plies
of "rubber, oneel®ngatiath and mmebeqomnsdo}ananated)rfgpmuanenaanoyhgudzttthe"@mame

passed bet V"eenuﬂel?ﬁifit{ﬂfgllﬁrﬁﬁﬁiéﬂetbokhé Féﬁ\éﬁiém f%lakf:‘?c mepezo PRET ehe

speed. One of s . provided wth relati
proj ecti ons i ninteymediad E%r GOMRIFiSARG prth e&’ﬁﬂﬁ’é‘y"&?op’éﬁdé?'é \aﬂ’wtt‘ﬂé"a]
second rol |l tostraads dﬂngbé heaht:ntaxeddhauheve cndeatensionl bn pdvet webishasf bedre

el oseq ) | HAUSEeR ket fyThial el a6t 1° Relp PR FeStitlels EhEWRI o' e

super posed 5pI i es W ern srmlar to
proj ecti ons onsubiséaptiaddyir undistorted conﬁguratwn of the ret1cu'lated 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
10 direction substantially perpendicular 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. o o
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 Tlegband
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
o5 is being applied or it may be stretched during the manufacturing
process. | _

An automated method for stretching a Tlaminate 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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According to Galligan et él., the roll cooperating with the roll having
proj ections nay be snooth, or instead it nay be provided with mating
projections sinilar to those on the other ol . The rolls are spaced
apart, depending_upon the conbined t'hi Ckness of, the, two,_plies, of rubber, to
a degree suffidPdht 230pR3Ri A& (HHEN gderr et tOni thengt eQ8ure g\’?‘trﬁou‘fa" of
undesi rabl y t hicoahter-trotatingbes1iaf 286\23Borotating eetsa faster peripherel speed

. Y | pooant : . , . !
iy 15 retaxed thaflq B Seddrd aaRH, bECphifeedirdeE g WIS, 280,482 T Srfeee
- slightly expandgafting dfthe shmpositéraebndi4 betwesn they twertpains tafenells-bonded

thereto cangot thus CO“RE&%finét tbS NEs3N s | IdiaFRingONStrietehea! tHe r §51moN
in puckers Or crinkles 4 I n

e S SIS Snd ruptirie s heat, 1Al BOBHS W L HE pE D Y rinda
numeral 1, whilpetwéen FheeFehmyl 214, PE6 kihrgugh Vthes apersiugest il the trebiqulated|
o 3,0 her e RBERT RRCLEN PEARLEL O3RE coRBssith roblRth o he
step of the pongttasindl dtirectibn may alise, according to Ness, rupture the seal -

10 between the longitudinal strands and the film(s), leaving only the

transverse strands bonded to the film 1layers 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 aﬁﬁroximately 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 inelastic film plies 214,216, Applicant has 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 rql1 pair
230,232 increases, i.e., as the composite web 234 undergoes a greater
30 degree of stretching.

Applicant has 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 laminate 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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Galligan et al. patent, the foregoing intermttently bonded conposite
conprising a tworply crinkled material is very highly stretched in a
lateral direction (substantially parallel 1b the joint lines 3), the
t ensi on being sufficient to stretch the' top ‘cri nkl ed ply 1 beyond its
elastic |imt.subsdantially phependppuiard to cthei akirectdoni of webt iravel.he The

elastic limt pdshling cm'rubﬁ’f@dorro’P‘Pé?‘@uBBorWtﬁez'lammbfeCﬁe‘ﬁ raedp 1urtahe closely

\lf\naélteLalof f%reehﬁgﬂlaélggﬁiéd' gb‘?ﬁ%&g?{% Correasspond%g to t?u w'ndtthI gF the corrugag%c;]nasI

during the stretching operation. This causes substantially uniform

5 incremental stretching of each unsupported segment of the web between
adjacent support points rather than highly localized stretching as
often occurs 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 extensibi]ity 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, like Ness, discloses a s1ng1e 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 Wwhich 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

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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Since the top ply 1.is .laterally stretched beyond its elastic limt,
Its crinkles-4 are necessarily permanently thinned out in a |lateral -
direction so that when the lateral tendion on the laminate sheet is
rel eased, the syperficial area,of the material i

] cri.nk] e,. wh spread
TPt be lbpans. ohherninaieharasAop nard e BCBIRr i ar SRtAk 0B thsrethg in

backing ply 2. , . :
LRce the s VS, it dnd BB, BEITIL ot Sl

since their super ; ;
effect of the bdtregtiop) yinenementalhestnetahing afo thesweb atakeshiplarer dgult

the crosesmdchinehdirettioniacBecanspl gordrugated aoll ¥s Ginhaeettheir

I cral ~ the contrac

e

gnflk_di sto;tfﬁ feroenbewie diFedtqbn! |AceBRdihgly, Sthe iful DY GireeESsed: Wal Stbahgn
u Ing O e C

0S| t al | Fi G 7. )
Cal {1 gan et ar. POTEIgRS: OF abed i &idney wahy ahe diredttsrrelistisally extensibae
material is parthctHeackysswiathine disection, i at teastalp N thebpéintngfsinitial

bat hi ng caps,

sh , ons and other articles. Anot her early
execution of ansﬁﬁ§§Pﬁﬁ§

tently bonded "zero strain" stretch |am nate web,

which is specifically sggsdmetar omachine direction stretching operation is

10

15

20

25

30

35

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. Becausé corrugated rolls 89
have their meshing corrugations aligned substantially parallel to the
cross-machine direction, incremental sfietching 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 Sisson’s suggestibn to use corrugated rolls to
incrementally stretch a "zero strain®™ stretch laminate web has been
found to work reasonably well when the desired degree of stretching,
and hence extensibility, is relatively small, the present Applicant
has discovered that for higher degrees of incremental stretching
there is a tendency for the corrugated rolls to cause damage to the
web. In extreme situations, this damage can even take the form of
rupturing one or more of the webs comprising the "zero strain”
stretch laminate in the pattern of the corrugations. Depending upon
the desired characteristics in the final product, e.g.,
fluid-imperviousness, such démage can render the resultant "zero
strain”" stretch laminate web unsuitable for its intended purpose.

The aforementioned problems become more and more serious as
the speed of web processing and the desired degree of incrementa1
stretching increase and the elongation to rupture characteristic of
the stretch laminate web in question decreases.
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-uses such as toweling, w ping material and expendable garnent material, is
“di scl osed |n U S. Patent 3,025,199 issued to Harwood on March 13, ~ ‘1962, In
particul ar, Harwood suggests the fornatlom3of a scrimconprised of

.intersecting sets of threads or filanehts 2 and 3 which are bonded to one

anoet her at their points of interse0BJEETSt@F THE NINVENEION-ul at ed rei nf orci ng
network 1. A pair of noaxxgrg éﬁyerﬁ 4sa§'ﬁI ob QEtbeeﬂ% %gsg{tef,qggﬁ)ﬂ%n to

attached to the opposite~si rel nforC| net wor k Ql
i ntersecting tmreau@e improved methpd andy3nparatus,digr éf‘?‘{ﬁ!'lem%] ydlngFg%tH(ﬂg

by Harwood Is'zet-berseeaahe'r Stiutent admtma swebst cty ng areatér odegreeorwhide

nore di reﬁlons tontp nentlﬁl G‘i:ﬁ t he nonwoven webs 4,5 secured to the
~opposed surf acdS P e E Work 1. According to Harwood, this
may be carried out by sﬁtenshlmtbdne phjeatat of whhe c poesslitseinvention, i in t Re

Cr oSS e e o Breetied nlthdindiit ! Y chriodike TRAIOVEL ri¥thod PRAPNigRAFELS for

et one) P serusetiaTin shiatchis naich Aebs, i AN Tgls Gaivgy ol Phhing
apparatus).  IdorrlBdNPOTIR tEireduESithe stfaint Rete experienced by the webs as
10  they pass between each pair of meshing corrugated rolis.

It is another object of the present invention, in a
particularly preferred embodiment, to provide such improved method
and apparatus capable of producing "zero strain® stretch laminate

. webs exhibiting an increased dégree of incremental stretching, and

15 hence elastic extensitility, with less damage than has previously

been obtainable with a single set of meshing corrugated rolls
operating at comparable web speeds.

OSURE_OF TH VENT

The present invention comprises improved method and
20 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 generally known in the
_ art as 1is the use of meshing éorrugated"rol1s to incrementally
- 25 stretch such "zero strain" stretch laminate webs to impart elasticity

thereto, the present Applicant has discovered that for some "zero
strain" stretch laminate webs there is a tendency for the corrugated
rolls to cause damage to the webs, particularly when relatively high
degrees of incremental stretching are involved. .In extreme

30 situations, this damage can even take the form of rupturing of the
webs in the pattern of the corrugations.

The present Applicant has found a way to eliminate or at
least reduce the severity of the foregoing problem in many of the
"zero strain" stretch laminate webs which exhibit this behavior. In

35 a preferred embodiment this is accomplished by providing method and
apparatus for sequentially stretching the "zero strain" stretch
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6 lanminate web is desired, Fbrmood t eaches t hat this may be effected. by
copperats-ve | ow and hi gh speed roll pairs. Since the °fhréads
2,3 wused to form the reticulated reintbrcing network 1 of Harwood

are, in a particularly preferred enbodinent, resilient, the netwark, 1.
tends to restor‘@"l‘!‘%feﬁfPP@‘&"ﬁr&fet@%‘r’@U g‘ﬂfHé’ﬂaﬁthleal\'?"E’Pﬁﬂtg?o\r,\#)‘éatghmg
~configuration asroress. asImny pantidudaily cpeeferrah énboditenty el ineghawi caie

bl s 4 and 5 STORTCRING ebeaBid ot b tod FRuRr B, Stadesy B CPaciing il
exhi bit z-di r ectaminateiwebnbetween st iplen peirsaio ameshingicenrugatedivpdls, each
5 pair of rolls exhibiting a greater degree of meshing than the
preceding pair, to sequentially stretch said web while minimizing
damage thereto. The use of multiple roll pairs with progressively
greater degrees of meshing imposes a lower strain rate on the web
than would be the case for a single pair of meshing corrugated rolls
10 having an amplitude and degreé'of meshing comparable to the final
pair of multiple rolls. In addition, the temporary release of
tension from the web as it passes between the successive roll pairs
allows some degree of stress redistribution to occur in the web prior.
to the web’s being incrementally stretched to a gfeater degree by
15 each succeeding roll pair. Minimizing thé-strain rate and allowing a
degree of stress redistribution in the foregoing manner minimizes the
tendency to cause damage to the web. '

PT F TH W
While the specification concludes with claims that
20 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:
Figure 1 is a simplified perspective view showing the
25 assembly of a web of single use diapers, each having e'la_stpme’rid
patches secured thereto at regularly spaced locations along its
length, said web being subjected to a sequential stretching process
using multiplie pairs of meshing corrugated rolls in the areas of said
web coinciding with the elastomeric patches, said web also being cut
30 at predetermined points along its length to form a multiplicity of
single use diapers, each having at. least one pair of laterally
stretchable side panels; ' '
Figure 2 is a'simp1ified perspective view of a sequential
web stretching assembly of the present invention, said assembly being
35 comprised of two sequentially positioned sets of meshing corrugated
rolls;
T
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W th the.openings in the resilient network 1. More recent
executions of both intermttently bonded and substantially continuously
bonded- "zero strain" stretch | am nate webd5conprised of synthetic polyner
plies and intended for single use or di'sposabl e apparel applications are
di scl osed in commonly dgupanah s Fapehfied vhaw 3sken salgad viewsilise RAsRA

August 15, 197%%&9%_%5%“@”?% UhaRne P Whiéh 2¥9ePORoT15SURE dsed to

Si sson on June 24, 1g80_ comonl y. assigned Si is&n atents, which
are hereby i nEa¥sothe <liaper &eh £R Wrap clawskmosy caprpgafied %9ldss zero strain”
stretch | ami nate webs tRigueé reBdiischolsighlgr entarged cuiewr ftakeveldt thiet tnsetoes

singl e use.app pki | QNS thejr...e Lzel t

conpared t cogf'/% ﬁﬁngll'&?fé glh sggi?g‘ﬁégll g\ow{}ﬁe tglésggi e\péat&gn'ltmg% ur ﬁgr 1.:he
teach that sucfiirsteset sof ziomrugatedt ol Isamibiatane aagther @snthe Jzera strain®
many di ffere”EtrJtQﬁ”’FaminF?%‘ﬁHo?Gion ©bFOfhe ﬁ%&ﬁé‘*ﬁhﬂ_dds@@&"ﬁié}g?eﬁ%ﬁk0”5 |

suitable for lingerie app tions to, heavier versions sultable for apparel
wai st band appl i cations.Figure 2C is ahighly-ealargad cvigwqtaken atsitheoipset- 26, o

strain" stretchhdwhiRaFeqR@NY,i 38%d akidweahbwirite they degraw iocfeeheshiiyng aft itakl y
of 10 second set of corrugated rolls with one another as the partially
stretched "zero strain" stretch laminate portion of the diaper web
passes therebetween; .
Figure 2D is a highly enlarged. simplified cross-sectional
view of an intermittently bonded "zero- strain" stretch laminate web
15 of the present invention after the wéb has passed through a
corrugated roll nip of the type shown in Figures 2B and 2C;
Figure 2E is a highly enlarged simplified cross-sectional
view of a substantially continuously bonded "zero strain" stretch
Taminate web of the present invention after the web has passed
20 through a corrugated roll nip of the type shown in Figures 2B and 2C;
Figure 3 1is a simplified schematic 1illustration of an
alternative sequential web stretching system of the present
invention; . _ .
_ Figure.4A is a simplified cross-sectional view taken along
25  section line 4A-4A in Figure 3; and
Figure 4B is a simplified cross-sectional view taken along
section line 4B-4B in Figure 3.

DETAILED DESCRIPTION OF THE PRESENT INVENTION
It will be .readily apparent to those skilled in the art

30 that although the following description of the present invention is
in connection with a single use diaper structure having preselected
elasticized areas, the present invention may be practiced with equal
facility on pearly any web either éomprised entirely of or containing

) - discrete, isolated "zero strain® stretch laminate portions.

35 . The diaper manufacturing process and the diapers, which are
only schematically illustrated in Drawing Figures 1-2C, may, if
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synthetic polymeric filanments which are relatively elastoneric and at | east
one ply conprised substantially- of synthetic polyneric fllahents.
which are relatively elongatable but relal8vely nonelastic. In a
~particularly preferred enbodi nent the plles are bonded to one another to
form a coher endesixetinchecgemdrally similar tpsthoserdisglosrd dnreqmmenii assigned

'Si sson discl osgss t\PatérYﬁDQS OQi mb1?ﬂfé‘3' R BN GHrﬂi#éhn%B §!¢§taﬂﬂt hédby
continuous bongi 1 9~bo ated nerem rg%le:.gnhceed Vrllo%eeepeatth efmw:zeao'le Qar%s
and subst anti al?sP ’ 9

of the Buell diaper are an option, and for clarity are not shown
5 herein. The diaper web and the hourglass-shaped diapers
schematically shown in Figures 1-2C employ 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
10 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.
15 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
20 absorbent pad and said elastomeric patches being located intermediate
a moisture-impervious backsheet 5, which is typically comprised of an
e1ongatab1e polymeric material sdch_as one mil thick polyethylene
film, and a moisture-pervious topsheet 6, which is typically
comprised of either an elongatable non-woven fibrous material or an

25 elongatable apertured polymeric film.
Particularly preferred materials which can be used for
elastomeric elements or patches 4a include foams having an elongation
to break of at least about 400% and an extension force of about 200
grams per inch of sample width at 50% extension of its unstrained
30 length. Exemplary foams which have been found usable are: General
Foam polyurethane foam No. 40310 having a no-load caliper or
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;
35 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
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.interm-ttent bonding at a plurality of spaced a'part poi nts, as can be

acconpl i gshed via a heated patterned embossing roll nip. i Lam nate
webs enpl oyi ng either bonding configuratiqp are .thereafter nechanically
-wor ked as by stretching, preferably"substantially wuniformy, in at

| east one di gE6IA ohko Yy S ntd ; | 6 I i
devel op a | ow ﬁgﬁﬂlﬂe(égo%{ éfagﬁg%qap §’ Pai{%n%'?rkgmtlﬁgg@ _ﬁiﬁ"'rﬂ Hipber nfédn

f st h ) I
the case of hh@ﬂ%ﬂeﬁ‘?ﬁ@énﬁvpsbrﬂfe& ferReat \ﬁ@B’é",x‘gﬁEesiglr ghé%\ilt]ggﬁ'éd tﬁjnt
rel atively nongkmsittiyC ol ¥bout NS Feyuuntlypet wubat efboly (0 I14s grans emg cubic

bonds secur | ngcPtIBEFRL (a4 AvRILAGHY, adp RAIFIE BT Moty Bl { &t
tension is & el epssest]inked , natutad brwbbest tfoam shapiingi canmodtepdeecatipeRe or
’l g‘S{ Ieg;: o totma&gge ¢ 'h?ﬁ#&ﬁ%iéw""soﬁm%_t &fd laggdrzaty orekbodY 38.3 pounds
Iy ext’ensible In e direction of initial ,styetching, l,east up
to the point operrgubigl foak (8: 214 gyams |per Fubic sentimetey, ’s.ﬁ%&véﬁ?tglel yrom
et CRO4R CHILE, bportten o e e
rel eased on the | aninat @ar\ﬁéﬁ‘.‘yﬂ&ngEﬁ{ﬁﬁfastPﬂiEﬂ "F BRI Yhedde
10 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
15 appearance characteristics. 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. .
20 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
25 Company, of Walpole, Massachusetts under the designation P8.

A particularly desirable aesthetic appearance results in
the "zero strain" stretch laminate portions of the diaper web when
the backsheet 5, the topsheet 6 or both are comprised of resilient
three-dimensional polymeric webs of the type generally disclosed in

30 commonly assigned U.S. Patent 4,342,314 issued to Radel and Thompson
on August 31, 1982 and hereby incorporated herein by reference.

- The continuous webs of backsheet material 5 and topsheet
material 6 are preferably maintained under very slight (essentially
"zero strain®) tension in the machine direction to prevent wrinkling

35 and to facilitate registration with the diaper assembly and
converting operations until the completed diaper web is severed into
discrete diapers 2 at knife 22. |
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they are caused to undergo |ooping, bulking and bunching on _a nuch finer
scale, i.e.; befween their bond points to the relatively el astoneric
polymeric filanents when tension i,s reIeasBﬁ on the lam nate web. Wile

the z-direction bulklng s less ronou ed.in nt.i_nu nd

| am nate webs, "zero é?r;gl’ﬂpe sf'?%t %rf'b'}ﬂ néﬁgl\/\é@g af tﬂqﬁlsgﬁ& t@ﬂ
are al so el ast |M|elng«tmaﬂhy19mbl’egum 1 he Ther shsorbentopadtsegmentsng, ave ﬂeéaUttOUp
to the point ofgpe n'ﬁma'be‘i:&égﬁ chi :%Qw of combkm'h' g TR0 Uam@ X #Tg e Srodfi s qgrqt

strain" stretch ate we [ ng, el ther “cont i nuoys oF interm it
bondi ng conf i gUegk? ¥Ry &H%Fe"net teT’B‘r"Edprdﬂtﬁrvﬂﬁjs sudft fepBarticy arly
di scl osed isn prieferwddorembodinient sdthe nabsurpents Spah eskgliento 3 patengreferably

oot ars T eO2bRied 8¢, SPHRY conf iRy LR Y, caFIUBLSE LiBI Ghrgpe to
fol l owed by a rpnowide padsintegyitntinwiseers in the art. See, for exanple,
u.S. Patent 4,525, 407 'ﬁ§“ﬁ5.'st%eF# goﬂ&eaurtﬁlt Zear]idrBRereitf)l Oterd! SEFOROS

dlsposable di apers and " surgica QWNS i ncorporating_one or nore "zero
strain” stretckﬁﬂ"&h‘iMai@“‘@éﬁ%oQFP%s the present invention may be produced

10 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

15 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 relatively
inelastic webs in the laminate is difficult to elongate or draw

20 without causing rupture. In the latter situation, a substantialIy
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

25 during the incremental stretching operation, the relatively close
adherence of the damaged bortions of the relatively inelastic web or
webs to the elastomeric ply makes it difficult for the end user to
perceive that any damage has occurred. Provided rupture of the
relatively inelastic web or webs does not defeat the web’s intended

30 functionality, e.g., fluid-imperviousness, the damage which does
occur to the relatively inelastic web or webs during the incremental
stretching operation is not perceived as a negative in the end
product. _

Thus, an unexpected benefit which results from the use of a

35 continuous bonding configuration in particularly preferred "zero
strain” stretch laminate webs of the present invention is that it
permits the manufacturer of the elasticized article to select from a
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conprised of an untensioned elastic nenber intermttently bonded to

an. unstretched.: less extensible substrate, the resulting |amnate
bei ng rendered el astic by stretchlng 19 Figures 1-3 of Ness
disclose a sinple tw layer "zero stradin" stretch | aninate web which is
intended for uswchs wifee| xange mefdagtatdvely apinelaskiq amehar #hASR RaYpr Pees

. a nonapertured sah@éstsrrﬁnyerﬁmowd aﬂd Iizﬂmlﬁ@@éf ebf:heﬁie ﬁéﬁi%‘thqrnednﬁlﬁhﬁr@ﬁe
ol ast1c menber RAMNGRn: Lh RREETF dbeclsh & e CRRIVE ThRLEs tirc vePEITER womld
The not normally be considered drawable to any appreciable extent in
5 "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. :

10 ‘ As can be seen in the embodiment of Figure 1, the
continuous web of moisture-impervious e]ong;tab]e backsheet material
is directed in close proximity to a glue applicator 10. If an
intermittent1y bonded laminate web is desired iﬁ“bfder to maximize
the degree of z-direction bulking in the finished product, the glue

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

A]ternatively, if a substantially continuously bonded
laminate web is desired, the glue applicator 10 may be used to apply

20 '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'édhesivg selected is
stretchable and the glue applicator 10 comprises a melt blown

o5 applicating system. o
! One such melt blown adhesive applicating system which
Applicant has found particularly well suited for producing a
substantially continuous]y bonded "zero strain" stretch laminate web
of the present invention is a melt blown spray applicator Model No.

30 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-ZIZS
~ Hot Melt Adhesive, as available from Findley Adhesives of Findley,

35 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 air at a temperature

This Sheet Has Been Re

HIIIIH i



substrate and the elastic nenber are intermttently bonded at spaced apart
poi-nts 14 in a.regular or irregular pattern. The |lam nate-web i's
thereafter stretched in the directions of 20he arrows shown in Figure 2.

Upon rel ease of the applied tensil e forces, the elastic r_rerrbqr éo " causes
puckering, i.@&f appreximatelyo#25p% ad@ pregsure; o€ gepnaxigataly SO| Bt ¥y
substrate 12 Wesuwknthrioaghli the Bocdndary ldrifiaes gémethe | ydimdsdve nazAieguree

3. Like th ' . | st ' s Cal L
ot al+ orwood aF ofb ol ForfY Pt Falking e CAMGTIECH BTSSRI LTS
t hereafter el adsydewn gpesatdaBible in the direction of initial stretching,

Corpenit o Db copo P W RLE ARG ot gite substipeiiey g ie
'attor embodi mifs Hh}rjpﬁ&‘;@e at r'@tth‘cﬁﬁl%théﬁkﬁ%t web gllflefeﬁénghe ﬁmﬁavrl?‘ff@ passes
transverse strgpiigr 280 aridcrémengal uditnélchihg aiods thé. relhbtantt i'zerat extrain”
et cul ated oHEN AR TARBOPOr: i off JBacFARER nsh, BLOUICRS foephing SF' theM
af or enent i oned beiaksheedi. patfemt . somé kaebss wstdh Nsss caneentéopdloy podyetihyiene
substrate 28 hgylgthee®Sthaterial, 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 dimparts some - function, e.é.,-
fluid-imperviousness, to the finished artic'!e being produced.

15 ) - Alternatively, the components cdhiprising 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

20 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

25 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 pér diaper and the substantially
untensioned elastomeric patches 4a travel with anvil roll 11 secured
to its periphery by vacuum until they reach transfer point 13. At

30 point 13 the elastomeric patches 4a are transferred to predetermined
portions of the backsheet web 5 coinciding with adhesive 10a,
preferably by high pressure air blasts. The transfer is sequential
and the surface speed of the vacuum equipped anvil roll 11 and
backsheet web 5 are essentially equal. | .

35 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 15.
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.extensibility than the el astic nmenber 20 and |l ess elastic recovery than

the elastd,c menber. A second substrate 30, which has substantially
the sane physical properties as substrate 2B, and which "sandwi ches" the .
el astic nenber 10, is al so enpl oyed by ‘Ness! Substrates 28 and_30

‘of Ness are secured at Reaentimuouﬂe'ebppﬁsin@ﬁiﬂf&@@i‘ﬁﬁ“st tepPshagtc matewial
el astic member g0 quby | f Tah%‘@dn@ﬁ%&b‘?en?mﬂs Adhwoléh wabsupsidareetdd Yin close

Ao AR PRIt S RS SRR SR
menber. Accordiyig s9zédeot sutiStantialdy mtch, théralimeisionanandatlocaktonssof the
ngresggt Sref ¢ Lgﬂﬁgggméﬂct FftcthE'gH Wl PelksHeEEWeb0B: id hPePeitidi il 18: SAs
with the backsheet material 5, the pattern of adhesive applied to the
topsheet material 6 may be either intermittent or substantially
continuous, dépending upon the properties of the topsheet material 6 -
and the characteristics desired in the resultant "zero strain”
10 stretch laminate web. If desired, adhesive applicator 14 may be
jdentical 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
15 another, additional adhesive is preferaBTy 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. ’

20 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

25 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
Figure 2.

Referring to Figure 2, timing of the diaper web 1

30 containing substantially untensioned elastomeric patches 4a is such
that the substantially untensioned elastomeric patches 4a contained
within the diaper web substantially coincide with the corrugated or
grooved segments 24 contained on uppermost corrugated rolls 25 as the

.diaper web 1 passes between the segments 24 of uppermost corrugated

35 rolls 25 and the continuously corrugated or grooved lowermost

" corrugated rolls 21. If desired, the grooved segments 24 may be of
greater overall length than the elastomeric patches 4a, as measured
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9 elongation and may becone del ami nated from one another, but_remain
intermttently bonded to the reticulated elastic nenber 20 at the * -
internediate sites conprising. the trang®erse and/or | ongitudinal
strands of the reticulated nenmber. ‘Once tension on the web has been
rel-eased, the rinithel machdnel dinectiomiser asote cigparesa degremtoft @xtrasibility

substantial l'y uggli ﬁ;o%t &ﬁ%ﬂ&'&ﬂrﬁs QBpﬂLeetthQnﬂ ehdkshad e WHkAShre dmyIRedt

20, thereby causing_z rectlon er manent | y el ongat ed
substrates 28, 3the&d ﬁé"eqmefh"elptatg dre Hig EF ‘ag%rcuremsnt to the
| ongi t udi nal strands 22 whfilé hﬁ:eelaat:tcwiahmratnna dpaeirig ands depthnof athe

di |
Pt rant et FNRIBRENGATS Ayt ot Lo UBpBhost nd 18REBRE thuared 011
simlar to thatwill tvaey, zdependingajupon ssuch Factens riét éhe\emmmmﬂ ﬁ'lﬁfdﬁﬂéy 4
~of the afore”ﬁ‘“&s{a%d H@r R Cﬁ?(f eﬁtrain stretch 1dmingtl tpartib® &fCthe fully

foregoing "zero rarn amna ]
processed w_eb two pairs of sequenced corrugated rolls, each having a

peak-to-peak g'roove pitch of approximately 0.150 inches, an included
10 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
roll pairs exhibits a radius of approxlmate'ly 0.010 inches, while the
15. internal groove formed between adjacent corrugations typ1caﬂy
exhibits a radius of approximately 0.040 inches. The sequenced
corrugated roll pairs are typically adjusted so that the. opposing
peaks on each succeeding pair of meshing corrugated rolls increase
their degree of overlap with one another approximately 0.035-0.050
20  inches from the first pair of meshing corrugated rolls to the second
pair, the second set of meshing corrugated rolls typically
overlapping one another to a total depth between about 0.150 inches
and about 0.175 inches. Two pairs of meshing corrugated rolls of the
"aforementioned type mounted in sequence with one another have
25 _produced good elastic characteristics in a 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 impervious polymeric backsheet 5
and a hydrophobic nonwpven,tbpsheet 6 having a basis weight in the
30 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
successive pairs of meshing corrugated rolls may of course be
adjusted, as desired, to produce more or less extensibility in the

35 resultant "zero strain” stretch laminate portion of the web. For the
aforementioned roll geometry and laminate web construction, peak-to-
peak overlap depths ranging from as little as about 0.050 inches to

—_—
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.web .embodi nent s, Fi.gures 9-12 of the Ness patent disclose the use of the
el astic €onposite materials to provide extensible | egband porti ons 436, 137
and extensi bl e .wai stband portions 138, 139 zgl ong the opposed side edges and
-ends, respectively, of -a disposable diaper. Such elastic conposite

materials may Qe mnetorwascmi lmtzesgaﬁémt Qarer fbamﬂges cimrge-gamwuhacthue
and may, if ‘desired retched rowg bs e;m;l g £
extensi bility MHMR&E O F%ﬂ}[ﬁn&ﬁd ofes ﬁ Q. &? ﬁ?ﬂg e ses{ 0 NedV
the latter strgtivén rtgtta])e:mnmmnoﬁawca!emm1betmchmgxe(ihbyp@mtéhh fiorewelr
applier of thegpg C&eél%ak&s s ?ﬁi&"gﬁp%'l f—‘élte@r dute ey BRe Sfaet CRRsk dgné ng

t he manufacturi ng for retchi ng

{
a |aninaté mncmmtalslﬁg‘ead?m @BF%ﬁtéB"eT %Sqqrg;\%il(pu?ieg{)r%@é]agﬂai]g A"pdir
of opposing pl %éHeCs foifl PeiaiQedy 2snh1216téps @henl Dsedies dfi gequentddomesiing.

fed nto-a ni pCPErREeBerode Paarpals P18l n FBRELORIIEL SEreRERTRPGeS e
roll's 224,226 webhimbebteved: bee miainize damapectasthecwel the two |ayers of
fil m 214,216 to forma Aeat, . Sgal &bt PR PiQURE 2A, the diaper sev . is caused
10 by idler rolls 72,74 to wrap the Jowermost corrugated rolls 21
sufficiently to cover the active vacuum 'ports 22 located immediately
adjacent each continuous set of grooves 23 on 'Iowermost rolls 21.
The vacuum ports 22, which are positioned so ‘as to substantially
coincide with the grooved segments 24 on uppermost corrugated rolls
15 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
corrugated rolls 25.
To minimize build up of either the adhesive used to secure
20 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
backsheet web to one another, the grooved segments 24 on uppermost
rolls 25 and the continuous grooves 23 on lowermost rolls 21 are
25 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, I1linois. _
The vacuum ports 22 on lowérmost rolls 21 are preferably
30 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
to substantially prevent lateral slippage or movement of the web
across the honeycomb surface whenever the web is acted upon by
35 vacuum. '
Under optimum circumstances, the maximum - degree of
_incremental stretching which can be imparted to the "zero strain”
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conp05|te 228. The heat seal ed conposite 228 is then fed jnto the nip
formed betWweéen a second pair of counter-rotatlng rolls 230,232 which may be
cool ed to ensure that the thernal bondln@4ls 'set". The conposite web 234
energi ng fromthe second Ralr of counter-rotating rol| 230, 232
is- then fedPorhians wfe thaj diarer web inheontaiping e1GFtQNﬁEhFePa?éh?§t?ﬁg’s

_rolls 236, 238déﬂé|&i1lnad w taefm&arofpehgﬁmat Rteeeh thargrobees @noseymeats of
counter-rotati u{pgi of‘f’ uga?eff ??sAégsr gIné ﬂﬁe ngn{ﬂﬁ@&?rm%?kése 24Eh, 234

bet ween the t
drafting strépuenmpsttherrUgdtad rolls 21. However, Applicant has discovered

5 that.unless the stretch laminate web is substantially prevented from
slipping or contracting in a direction substantially parallel to the
direction of web stretching as it passes between the meshing
corrugated rolls, the optimum degree of incremental stretching is not
realized. Therefore, in its most preferred form, the incremental web

10  stretching operation of the present invention is carried out while
the outermost portions of all of three layers comprising the "zero
“strain" stretch laminate composite 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
15  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 only the elongatable or

20 drawable layer or layers of the composite, i.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 incremental

25 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

30 amount of retraction when it vreturns to its undistorted
configuration. _ _

A "zero strain" stretch laminate embodiment of the
aforementioned type may also exhibit some degree of disproportionate
straining in the elongatable web or webs in the areas immediately

35 adjacent the opposed edges of the elastomeric elements 4a. In the
case of an opaque polymeric backsheet web which is normally employed
as a fluid-impervious barrier on a diaper, these disproportionately
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214,216 and ruptures the heat seal bonds which were previously forned

- between the filns 214,216 through the apertures in the reticulated el astic.
scrim. Stretching the conposite wth ,glastic in the |ongitudinal
direction may al so, according to Ness, 'rupture the seal between the

'bongi éudi nal ﬁ%tﬁ?ﬁ?daﬁﬁﬁibﬁs fddnThadome! eaff itgentlyy thivinedr ahst cbheg may revedls
Do b "Sopd Trab hFess, debbie s it A B0 B aBATBPRLS 1o
236, 238, the | such tindtamdesotherefumchéondili byt ieog. i ehhei Fhuids impernioUsness t b€
conposi te 244 ltﬁef'%rﬁos\ﬂ‘a%“déﬂ?'egép ltamﬁaﬂgs p?%ﬁnk”ﬂf athead PA¥drPWeb als neeed
approxi mately equal to the peripheral sgee of the second qlr of .
count ef - r ot it i AGPR\Neds oEmbodimentsoof the Tatter\jyne, arg, BPE\?ﬂ g &mployedada
o, o 200L)L"SeMGe, el ety s pbimcel st | e st
i ongate t he sSECEtRR N SRTNALEBPLLoR o | B practhltdtt; wriete, s AhEF R {uded
- I'earned that tifeomnifew nbyt ythef desigmaproconfiigurabion "ofer thestartiiglesoret di
lanminate web, 3g fBASUEEY AL ONIntLG LBSLIRPAELPDFPBRE pRiOfe ! e
10 In still another embodiment of the present invention even
' rupture of one or more of the elongatable nonelastic webs may not
render the resultant "zero strain" stretch laminate web unacceptable
for its intended purpose, e.g., rupture of the backsheet web 5 does
not necessarily destroy the laminate web’s functionality for its
15 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 cbmprised of a
20 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 question, since
~ relatively close adherence of the plies to. one another after
incremental stretching renders such ply damage difficult to detect by
25 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
presence of the uppermost moisture-impervious backsheet web 5, vacuum
ports 22 covered by porods honeycomb material 44 can, if desired, be

30 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 elastomeric patches so as to

.35 tightly grip the overlying portions of the backsheet 5. In this
instance, all three layers comprising the "zero strain" stretch

\
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conposite web 234, decreases as the distance between the first ‘roll pair
230, 232+=and the second roll pair 236,238 increases. For any given

di stance between the first and secom@ roll pairs, this

nonuni form ty becomes nore pronouncéd as the difference in peripheral speed
between the sekamitateolgorpons 236 th88d tapert hebfwildt beolrkstrdine@30uPidg the

i ncreases, | emcr@tﬁer{t'ﬂ Wgﬁtﬁg ;‘Mﬂ% g 4 undergoes a greater degree of

st ret chi ng. I"can ler | earned that these
nonuni formty probl emsl arthBe %?\ﬂéf-@ﬂﬁ!“@r patchesasfa niwerei 794 b§/ubr56ﬁnm1ﬂxg

one oflthe spaferviius TH08IRStgagage D! aiv,Olithwoyld bé%ce@&@n‘ﬁ"ﬁ?%hﬂﬁﬁd rsa)
O g e B 1 B st Lok the gL TRE o WD
i ncrenent al  stjustchitsdde yihiecoppasedhedgest bf thiepelastomelr ixepatehesa 4paso tthﬁt
meshing corrugabegh f@icdes cblHdbe "ANettedNon2¥he FRlid-iMiViBls drawable
backsheet web 5 through the fluid-pervious drawable topsheet web 6;
or (b) restrain all three layers comprising the "zero strain" stretch
10 laminate 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 disclosed in the aforementioned
concurrently filed, commonly assigned U.S. Patent Application of
. Gerald M. Weber, William R. Vinnage, Jr., Douglas H. Benson and David
15  A. Sabatelli entitled IMPROVED METHOD AND APPARATUS FOR INCREMENTALLY
STRETCHING ZERO STRAIN STRETCH LAMINATE WEB TO IMPART ELASTICITY
THERETO, Attorney’s Docket 4339, the disclosure of which is hereby
incorporated herein by reference :
The suction forces applied to the diaper web 1 shown in
20 Drawing Figures 1-2C 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
25 on lowermost corrugated rolls 21 and the grooved segments 24a and 24b
of the first and second sets of uppermost corrugated rolls 25 and 27,
respectively.
This not only maximizes the effectiveness of the
incremental web stretching operation by forcihg the elongatable
', 30 topsheet and backsheet webs secured to the elastomeric patches 4a to
undergo 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
35 opposed peripheral edge portions of the elastomeric patches.
Sequentially stretching the "zero strain® stretch laminate
portions of the diaper web 1 in accordance with the present invention
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' -substantially perpendicular to the direction of web travel. The
meshing corrugated rolls support the lam nate web at plural closely spaced
apart .l ocations correspondl ng to the w dthepf the corrugations during the
‘stretching operation. This causes substantially uniformincrenental

stretching of e@ehgumeliiplet pdirsgofmeshing heornegated: woths adaghesubsaqupot t
poi nts rather tgﬁp Ef?{Uﬁuh%{ﬂn%W%Setxrh%mBFgarﬁsng‘aﬂfﬁdoﬁéé’f‘e% WhehiesMihy,

t he out er nost are subfected to ten '
Sisson's suggaeduces the ratrrainwhich |the elangatipn grocess, 6ss’iarr§ igd oy, apdp

| am nate materi Vi [ CPs I |blys '
ext ensi bi | 1ty th%hc@ LHRAPELE At Wh I VBRI nC oS ebtg ﬁdcé@ bySthe compusite etebsas C

worker in the dtt PI3Es. HGTGatRENe, UnSaRiTn,  thE;TemElary, RIS of

Sabee on May ted@ion ¥30R tkeckebhasebty passes between the successive roll pairs
allows some degree of stress redistribution to occur in the web prior
to the web’s being incrementally stretched to a greater degree by
each succeeding roll pair.

10 Therefore, the more meshing roﬂ pairs which are used to
achieve the desired degree of incremental stretching, the more
gradual will be the stretching of the web as it passes between any
given roll pair and the more opportunities there will be provided for
stress redistribution to occur within the web. This not only

15 minimizes the rate at which strain is eXperienced by the composite

- web, but maximizes the opportunities for stress redistribution
between each incremental stretching operation. Consequently a
sequential roll system of the present invention is less prone to
cause damage to the webs being processed than if the entire

20 stretching operation is carried out on a single roll pair exhibiting
an equivalent degree of meshing. ' '

The cross-section of Figure 2D reveals the condition of an
untensioned intermittently bonded "zero strain" stretch laminate web
of the present invention, as viewed at a point corresponding to its

25 greatest degree of incremental stretching, while the cross-section of
Figure 2E reveals the condition of an otherwise identical untensioned
substantially continuously bonded "zero strain" stretch laminate web
of the present invention,. as viewed at a point co‘rr‘esponding to its
greatest dégree of incremental stretching. Although both webs are

30 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 2D exhibits
a much greater degree of z-direction bulking.

, Following the sequential incremental stretching operation

35 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
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i ncorporated herein by reference. Sabee, |ike Ness, discloses a
si ngl e use garnent, such as a di sposabl e _diaper, enploying a "zero
strain® stretch lamnate nmateri al comﬂﬂ sing an untensioned
elastormeric el enent secured between #ﬁ r _of, drawabl e, el ene

| ts, in.its
opposed wai st WeAReRRd 1@ LAFRI GWr Fromstheryatarakgdges partians ﬂg i'iﬁ“ovﬂ‘Ht'M
Figure 1 of Saleemtled afdpexcweb.n the wai st band portions of the diaper web

while in a substanti al H’nar‘lelg xqd &ﬂ@(&,t‘l‘ lt Ps aC“?". gyv?ptgg Ee(?ﬂ?nf‘d?ﬁo%’one

drawabl e backsheet web con Ion
Sabee may -be e\ﬂm@rﬂmtlﬁnﬁhtbhtmeam 37 !SBE ttlﬁepra‘ﬂﬁ%th@"ﬁﬁaélsr%aped
through a presyhgte nh@efo1'§B§|r§39hK‘¢'ﬁ@ 1§12 ﬂ@hkﬁ oﬁ@e ﬁﬁr%ﬂ?hsﬁﬁsthﬁﬁiﬁdyand

contains a pluralit |sed oints, on its Qus,
~depositing a t"l‘la acéﬁ'd 6\‘ Sas¥hic ho?r?relelt“aﬁfﬁﬂu-}'e eg(gﬁgyﬁ d‘hegl ve.
onto one of tmrmnaﬁabiﬂaﬁtﬁﬂﬂyepawléatltng ﬂhlaedfmerr‘mluamtbanhret least

sensitive adhesi e ge{)h otg \yfg)] %}fgggaﬁhag the lam nate through a

pressure n|p Surfaced rolls.
Regar dl ess of wh| ch boﬁmmghecderscgwfdpnmntmeeqalhsyem, fihels clear that the

10 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,
1so]ated "zero strain" stretch laminate web portions.

It is also recognlzed that while sequentially positioned

15 pairs 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 faéi]ity employing sequentially positioned pairs of

 corrugated rolls wherein the corrugations are not all oriented-

20 parallel to -one another. Furthermore, the corrugations on such
sequentially positioned pairs of corrugated rolls need not
necessarily be aligned parallel to ‘either the machine or “the
cross-machine direction. For example, if a curvilinear waistband or
legband portion is desired in a single use diaper constructed using

25 the "zero strain" stretch laminate -technology herein disclosed, the
meshing teeth on the sequentially positioned pairs of corrugated
rolls employed to sequentially stretch the "zero strain" portions of
the diaper web may be arrayed in the desired curvilinear
configuration to produce elasticity along the desired curvilinear

30 contour rather than in a straight line.

It is further recognized that while the preferred high
speed processes herein disclosed employ sequentially positioned pairs
of meshing cylindrical corrugated rolls, the sequential web
stretching operation of the present invention may also be carried out

" 35 utilizing a sequential intermittent stamping operation employing
multiple sets of meshing platens, each set having a greater degree of
meshing than the pribr set, to sequentially stretch the "zero strain”

. f‘_\“““‘—-~—-~_~___
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portions of the diaper web containing elastic web elenents 41 are .
thereafter laterally stretched in the cross-machine direction by the
meshing corrugations on pairs of corrugate@drolls 31, as generally shown
in Sabee's Figures 5 and 6. Sinultaneously the coinciding ortions of the
drawabl e t opshestreisl badnsteqorbions iof ahwelraraanfartdicdet ptacedehetween the
cattachnent are prveqgental Iy stretched and drawn to :

12 inpart a pernanent el ongation and m)éecu ar orientation thereto in the
cross- machi ne direct i onSUcBeiuSEHERYId]at éh"’f"df‘gs %"ﬁﬁ%" t Heir ‘gr%‘ésﬁirﬁbe‘j

corrugations al schemdttedidyanni Aligurepd.al IThe dtiapdérhewetnclllnethdredrt disclosed
I ncrenent al g5t  Ednfpi 085 f‘1n?d%9vi&l§e%oi&kﬁ£& 60 GN®1uid-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.

10 The diaper web 101 is sequentially passed through at least
two pairs of meshing p'l_aténs. The bottom platen 440, which includes
curvilinear teeth 520 for dincrementally stretching the legband
portions of the diaper web and straight teeth 510 for incrementally
stretching the waistband portions of the diaper web is first engaged,

15 Wwith diaper web 101 supported thereon, by an uppermost meshing platen
300 having toothed sections complementary to those on bottom platen
440. A typical cross-section of the teeth employed on uppermost
platen 300 is shown in Figure 4A. Tension on the partially stretched
diaper web 101 is temporarily released, and the diaper web remains on

20 the bottom platen 440 until a second uppermost platen 400, which
employs complementary teeth having a greater amplitude than those on
platen 300, as generally shown in the cross-section of Figure 4B,
repeats the stamping operation on the partially stretched "“zero
strain” stretch laminate portions of the diaper web. As a result,

25 the "zero strain" stretch laminate portions 210,220 of the diaper web
101 are sequentially stretched without damage. ,

To ensure that the maximum degree of incremental web
stretching is achieved, the toothed segments 510,520 on lowermost
platen 440 are preferably surrounded by resiliently deformable

30 windows 610,620 which contact and clamp the "zero strain" stretch
Taminate portions 210,220 of the diaper web 101 about their periphery
against corresponding sets of non-deformable windows 710,720 and
810,820 surrounding the complementary teeth on uppermost platens 300
and 400, respectively. This clamping action prevents slippage or

35 contraction of the "zero strain® stretch laminate portions of the web
in a direction substantially parallel to the direction of stretching
during the incremental stretching  operations performed on the
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cross-machi ne direction. Accordingly, the fully: processed wai st band
portions of+ Sabee's diaper web are thereafter elastically eftensible in the
cross-nmachi ne direction, at |east yp to t8@ point of initial stretching.

A simlar machine direction stretching operation is preferably carried out
wi t'h respect t8ugaessbyposeks | efbaashingwinlatenscl he uresdhientiyd dafasmatde

el eﬂents 42, buumg&sl 610, tdgg ﬁug&e?mgu&fe,sabﬁﬁmb%%?ggw e B?«h ft %he
meshi ng. corrug rolls a

Because corrug&?é& Foﬁ'?gsreSQ(’%é'!Fé 1'P9e|bF P%W%SP'? &é‘al‘??ﬁ’f@%‘; ‘8'@@8“5 300
substantial | y amd #400ednd the foppos ireys teethh 51e, 5201 erc fl owermos t platent4d0 during
stretchi ng of hihesgg&)er\tﬁéabee gg@dg %éé}eat hi ne direction. Accordingly,

t he | egban por are thereafter elasticall
extensible in the rrachlAﬂéematté!ﬂ)bn those ca'erpo straipdi nstigtchni diaminate

stretching.  portions W, Iz@o %fssma &1@@99% ijon @ wgemnmﬂf%ﬂne#éh%dto
incremental |y str tcha 8ﬁ¥‘r 3 rvetch Iamgae éﬁ @ eeg ound
to work reasorf ewé'PF abley vasuym sean pYRy)  siraronndy
ext ensi bi l'i ty, thes toethudi !@émensmisllo,,SZanmeembs%DMtemamo before either of
10 the uppermost meshing platens 300 or 400 is able to exert enough
force on the "zero strain" stretch laminate portions of the diaper
web to cause slippage or contraction thereof in a directwn parallel
to the direction of stretching. .
While the present invention has been described primarily in
15 the context of providing elasticized ears or elasticized waistbands .
and/or legbands in a single use diaper, 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
20 departing from the spirit and scope of the present invention, and it
is intended to cover in the appended claims all such modifications
that are within the scope of this invention.
What is claimed is:

25 -
30
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has di scovered that for higher degrees of increnmental stretching there is a
tendency for the cerrugated rolls to cause danage f0 the web. In extrene

si tuations, this damage can even take the formof ru \ |hpr e of
t‘he_ webs conprising the "zero strain” stret3dh | am nan“[“‘]mﬂm“HMlum of
the corrugations Dependi ng upon the desired characteristi®ts® n the

final product,cLA “.?, flui d-inperviousness, such danage can render the
resultant "zero strain" stretch |lam nate web unsuitable for its intended

pur pose. The afor ' b l7laPylS
as the speed of mb.procgésﬁlﬁgqghwe%@gdﬁe rdggq?‘ggtg?ﬁ?ngﬁrgﬁ‘% S.aem%l
stretching i ncr edgeimnatretshellamipatieorwebo toupimpaet calastdcity stheregp ipe the

stretch |ani nat g;WePridh WESELALHTAY.Ca8ESTeast up to the point of initial
stretching, without rupturing said zero strain stretch laminate web,
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 first pair of opposed
pressure applicators having three-dimensional surfaces
which, at least to a degree, are complementary to one
another; '

(b) subjecting the portions of said zero strain stretch
laminate web located between said first pair of
opposed pressure applicators to incremental stretching
by causing said three-dimensional surfaces of said
first pair of opposed pressure applicators to mesh
with one another, at least to a degree, whereby said
second elongatable ply is permanently elongated, at
least to a degree, by said initial incremental
stretching; ' _

(c) removing at least one of said first pair of pressure
applicators from contact with the surface of said
initially stretched portion. of said zero strain
stretch laminate web, thereby relieving the stretching
tension on said laminate web; and '

(d) subjecting said initially stretched portions of said
zero strain stretch laminate web to further
increméntal stretching by confacting the exposed
surface of said partially stretched zero strain
stretch laminate web with a second pair of opposed
pressure applicators having three-dimensional surfaces
which are also, at least to a degree, -complementary to

[ ——
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13 : OBJECTS O: THE | NVENTI O\I

It
I s_an +object of the present invention to provi de |W‘“ @ “ \“E '
apparatus for increnmentally stretching "zergy strai h™s| am nate
webs to- a greater degree while mininizing damage to the webs.

It -is another object of otngea"&trhﬁid a%d""“mpt“‘egﬂst? { gr gaper td?é{?eey than

enbodi nent, to provide inproved ne appara sequen
stretching such webs usi ng msaidplfirpti paivf afesenneged opressured applicatoys,

reduce the strain rate experigapésy b¥aide g@ébﬁd aseiloh ytam@s s vvqg,-n ﬁﬁqlﬁer
pair of meshing corrugated rolls. I,s anof he q j ect of bée
_present invention, in a part |p@m§ﬂeln§1¥)r8?%‘-’ra§8deﬁ5%| H‘éﬁ'ﬂma td‘aﬂﬁgﬁ/l $ade

i nproved method and appar at ugegaqrtiihe sﬂrepcmvgcomatmfsowltmt awf1 _mmlated
A D oK A g SO SR BT 6 R B
' incremental stretching, at least up to the point of
stretching by said second pair of 'opposed pressure
app‘licatofs, once the incremental stretching forces
are removed from said zero strain stretch laminate

web.

~ 2. An improved method for sequentially 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, without rupturing said zero strain stretch laminate web,
said method comprising the steps of: )
(a) feeding a zero strain stretch laminate web comprising
a ‘substantially untensioned first elastomeric ply
substahtia]]y continuously secured to a substantially
untensioned second ply comprising a continuous web
which is é]ongatab]e, but which exhibits less elastic
recovery than said first ply, between a first pair of
opposed pressure applicators having three-dimensional
surfaces which, at Tleast to a degree, are
complementary to one another;
(b) subjecting the portions of said zero strain stretch
. laminate web Tlocated between said first pair of
opposed pressure applicators to incremental stretching
by causing said three-dimensional surfaces of said
first pair of opposed pressure applicators to mesh
with one another, at least to a degree, whereby said
second elongatable ply 1is permanently elongated, at
least to a degfee, by said initial incremental
. stretching; '
(c) removing at least one of said first pair of pressure
applicators from contact with the surface of said
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been obtainable with a single set of neshing corru I mnl\”ng at
conpar abl e web speeds. Dl Saamﬂﬂmmnmlﬂm

The present invention corrpri ses |rrprov met hod* &nd apbar%lt us for
increrrentally stretching a "zero strain” st¥etch laninate web to | mpart

.elasticity thereto in the dir ﬁ%xa‘?@% st'rEiEHe%' ?&rt%ﬁh'djig si‘Ld | 8apb U&rta(pn

“the point of initial stretchin ran | am nat e webs
per -se are generally known |ﬁtfﬁféha}iﬂl‘§3t$ yepheth%ébbﬁe}ré%ﬂlnﬁgt%lsm%ﬂ‘éﬂg

rolls to increnentally stret anss,%ho,',' %948 Fmiakte webj andh | ani nate vvebs to

I npart elasticity theret e sent has er hat

some "zero strain" stret E‘p Hl?ﬁa&gé %\éﬁat Hg?é‘nﬁt@ ’frﬁﬁﬁ?‘f{f&gpé °f Raid
corrugated rolls to cause damage tstralia V\Bﬂisetqhartlamha{trd y weben 1r0el afur\thy
hi gh degrees of increnent almc eﬁfie t%gr?ﬁ{rhﬁn"%f rb:&ol XGﬁjtachﬁ tﬁ\é” sed

situations, this danmage can even turing of the webs 1 n
t he pattern of the corrugati sueface of said part1a11y stretched zero strain

stretch laminate web with a second pair of opposed
pressure applicators havmg three-dimensional surfaces
which are also, at least to a degree, complementary to
- one another, but which mesh to a greater degree than
said first pair of opposed pressure applicators,
whereby said second elongatable ply is further
permanently elongated with minimal damage by said
sequential stretching operations so that said laminate
web is elastically extensible in the direction of
incremental stretching, at least up to the point of
stretching by said second pair of opposed pressure
applicators, once the incremental stretching forces
are removed from said zero strain stretch laminate
web.

3. An irﬁproved method for sequentially 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, without rupturing said zero strair_l
stretch Taminate web, said method comprising 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 is elongatable, but which
exhibits less elastic recovery than said first ply,
between a first pair of opposed pressure applicators
comprising corrugated rolls having an axis of rotation
perpendicular to the direction of web travel, said
cor_‘rugated rolls having "three-dimensionaI surfaces

\
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The present Applicant has found a way to elimnate or at |east reduce the
severi-ty of the foregoing problemin- many of the " mmlmll

.l ami nate webs which exhibit this behaV| or.__Ina prgmlﬁmu t this
I s acconplished by providing nethod and a ratus for séqubntﬂaﬁly
stretching the "zero strain" str

5 lanﬂnqg a portio th
web during the increnent (,flompg}srl@g ﬂ?rrwgb" PR3 Yhich,  af E%ars[t gﬂl ar ggree,
preferred enbodi nent, thearaauhmﬂmmanasyrmmoh@nqotmperat|on is carried
out in stages by pagﬁ) ”%uﬁfé’étq §2Ehd3pérthbhs PEF VEHY Boht imlots PR hovifl
meshi ng corrugated rol
L zero strain stretch laminate web located between said
first pair of opposed pressure app11cators to
5ncrementa1 stretching by causing said
three-dimensional surfaces of said first pair of
opposed pressure applicators to mesh with one another,
at least to a degree, as said continuously moving web
passes fherebetween, whereby said second elongatable
. ply is permanently elongated, at least to a degree, by
said initial incremental stretching;
(c) removing at least one of said first pair.of pressure:
~ applicators from contact with the surface of said
initially stretched portion of said continuously
moving zero strain stretch .laminate web, thereby
relieving the étretching tension on said laminate web;
and ' '
(d) subjecting said initially stretched portions of said
~ continuously moving zero strain stretch laminate web
to further incremental stretching by contacting the
exposed surface of said partially stretched zero
strain stretch laminate web with a second ﬁair of
opposed pressure applicators 'comprising corrugated
rolls having an axis of rotation perpendicular to the
direction of web travel and three-dimensional surfaces
comprising corrugations which are also, at least to a
degrée, complementary to one another, but which mesh
to a greater degree than said first pair of opposed
pressure applicators, whereby said second elongatable
ply is further permanently elongated with minimal
damage by said sequential stretching operations so
that said laminate web is elastically extensible in
the direction of incrementa1 stretching, at least uh
to the point of stretching by said second pair of
pressure applicators, once the incremental stretching
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pair of-rolls exhibiting a greater degree of meshing than the preceding
pair, to sequentially stretch said web while m nim i m“‘to.

The use of multiple roll pairs with progreggively gmﬂmm‘mmm

nmeshing i nposes a lower strain rate on theé web than wouFfd be the’ case for a

single pair of meshing corru&g{cggaira?gl %merréudlngf q‘éagg%ldi t1e agl}g.aqi,gggfpe&i,

meshi ng conparable to the fi ) rolls. It1on,
the tenporary release of tamigpatsawebom t he web as it passes between the
successive roll pairs allows some degree of stress redistribution to occur

in the web prior to the web's being increpggentally stretched,to reat er
degree by each succeedifg roM paproves) rﬂegﬁﬁé né:°¥he§e§i’?‘bti’ﬁ?bét é%‘é%tf%'"g a
al | owi ng a degr-ggnt3husiis 185 Smdvadly Stzerdutsiteain nstietchoriagimaty meetneto impart
m nimzes the tender}c¥ tg,ca

BRI EF DESCRI PT| 6ARHIC HEM@lﬁ{l&%a‘m%ggi'}e%twﬁe/\vﬁ\ﬁg"%ﬁgi"%’pSEi]feuaégt‘fpoﬁ" the
concludes W thpopitai 6 initial paretchihgy | withoutt roptueing diaddi 76rey s&rainm
the subject mat tsw?rtetc:h laminate web, 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 first 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) subjecting the portions of said continuously moving
zero strain stretch laminate web located between said
first pair of opposed pressure applicators to
incremental stretching - by ' causing said
three-dimensional surfaces of said first pair of
opposed pressure app.icators to mesh with one another,
at least to a degree, as said continuously moving web
passes therebetween, whereby said second elongatabie
ply is permanently elongated, at least to a degree, by
said initial incremental stretching; o

(c) removing at least one of said first pair of pressure
applicators from contact with the surface of said
initially stretched -portion of said continuously
moving zero strain stretch laminate web, thereby
relieving the stretching tension on said laminate web;
and
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regarded as forming the present invention, it i s .bel i eved t hat the
invention will be better understood fromthe foll c”“" JMII"I”MINHTCH ption
with reference to the drawings in whi ch: nplified
per spective view show ng the assenbly of a of S|ngle usé df aperf each
havi ng el astoneric patche d theret +SPa pca
along its length, said WeEd)Z ﬁéjfﬁ% %cﬁaé ‘Bltafag!-ﬁ %Fﬁﬁeit"r"éms 8 "Said
process using nmultiple pairs @fmtmmhusﬂg oovingerd sttdia stredtich hancimatef web
said web coinciding with the a [ ' S

9 ebash¥el %Baévr%t hes ssﬁ"e?%mp %& Q.opfﬂc'%gn% %he

at predeterm ned points alongltslenth omarru
usepdl apers, each having at | Séﬁqseénes'ﬁﬁﬁ?e oPf] a‘taéﬂalﬂafttﬂﬂdt cmteheﬁ deero

panel s; Fi gur e f2 lﬁsﬁrﬁlnﬁmtlrét@ﬂ @ﬁﬁmctwébg MltﬁWaofseeg.ifﬂ P | ¥
web stretchlng assenbly of the ent inventio i d assenh
‘conpri sed of two sequentially® i HEFSWR sbh ‘ﬁég S g e6°”'(5'9FE°d

rolls having an axis of rotation perpendicular to the

direction of web travel and three-dimensional surfaces

compfising corrugations which are also, at least to a

degree, complementary to one another, but which mesh

to a greater degree than said first pair of opposed

pressure applicators, whereby said second elongatable

ply is further permanently elongated with minimal

damage by said sequential stretching operations so

that said laminate web is elastically extensible in

the direction of incremental stretching, at least up

to the point of stretching by said second pair of
opposed pressure applicators, once the incremental

stretching forces are removed from said zero strain
stretch Taminate web.

5. The method of Claim 1, Claim 2, Claim 3 or Claim 4,
wherein one of said first pair of pressure applicators is common to
said sec_:ond pair of pressure applicators.

6. The method of Claim 1, Claim 2, Claim 3 or Claim 4,
wherein each pair of said opposed pressure applicators comprise
corrugated rolls having - an axis of rotation substantially
perpendicular to, the direction of web travei 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, the corrugations on
each successive pair of corrugated rolls meshing to a greater degree
than the immediately pr‘ecedmg pair of corrugated rolls.

7. The method of Claim 1, Claim 2, Claim 3 or Claim 4,
wherein said sequential incremental stretching of said zero strain
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Figure 2 and show ng the manner in which idler rol
di aper- web to wap | owernost corrugated rol l3g;-

Figure 2Ais a S|rrpI|f|ed wewtaken almﬁrwewllne 2A-2A in

FMCRRLI =

hi ghly enl arged view taken at the inset 2B shown:-in Flgure 2" séld*V|ew

show ng t he degr

anot her

as the '

§6etkn ”‘%%H'i&kq:eo‘cw{ﬂ‘e %' 'Qbréd 8&% caht U?ah‘%cr(}%hs ME# q9¢€

'zero strai nat e

passes t her ebet vithstantially parafjejute ‘ZG F’;i;r%FtHP@mnyéthltJP!)%b vi ew taken at
the inset 2C shown in Figure 2, said view showi ng the degree of neshlng of

the second set of corruggt edyr ollg, ui tly q4g ANt her, 25,0 N AT YT 8L Yy g 4,

wherein said sequential 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.

9. The method of Claim 1, Claim 2, Claim 3 or Claim 4,
wherein said sequential incremental stretching of said zero strain

‘stretch Taminate web is carried out in a non-linear configuration.

o

10. The method of Claim 9, wherein said sequential
incremental stretching of said zero strain stretch laminate web is
carried out in a multiplicity of directions.

11. 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.

12. An improved apparatus for sequentially 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, without rupturing said zero strain stretch laminate web,
said apparatus comprising:

(a) means for feeding a zero strain stretch 1am1nate web

comprising a’ substant1a11y untensioned first
elastomeric ply intermittently secured to a
substantially untensioned second ply comprising a
continuous web which 4is elongatable, ‘but which
exhibits less elastic recovery than said first ply,
between a first pair of opposed pressufe applicators

cet Has Been Replaced
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stretched "zero strain" stretch | am nate portion of t he di a er“@m asses

t her ebet ween; Figure 2D is. a highly enlar gnﬁ‘m\ “
cross-sectional view of an intermftently honded "

| am nat e web of t_he present inventioh after the web Has passed through a
~corrugated roll nip of the hXPﬁngshﬁWé -4 C#r:l's%ﬂﬂssgﬁ‘a%@g wh¥ch, at Jeast to a

- Figure 2E is a highly enlarged cross-sectional ,yi ew of a
substantial ly continuously BeH%ed a"zeeFBF“RJteF‘ﬁ'i‘fr?ry 9 00ec#ataRThat e web of

the present invention af{i}er meédes \Wep m§ews@eﬂ\é lpoetidhsao€osaidgadwa stobin
nip of the type shown in Fi

sinplified schematic il ugﬁr:éts ﬁam&ate a%ebal]lpg?%ezgt b\‘/'g"'&g'egﬁéitﬁzﬁ t a,ebr

stretching system of theofppesed pressurei applicators opposedgin dndrenieptal
sinplified cross-sectional ¥{reé’¥c‘:%ﬂfrb£lc%ﬂgu§gecsta1ﬂn hb:{k"ed“"t‘\h#ée-h'i‘méis%ﬁ?l 3;

and Figure 4B is a si Cross-sectio i ew taken al ong
section line 4B-4B in Fi guréugfaces of said first pair of opposed pressure

applicators to mesh with one another, at least to a
degree, whereby said second elongatable ply is
permanently elongated, 'at least to a degree, by said
initial incremental stretching;

(c) means for removing at least one of said first pair of
pressure applicators from contact with the surface of
said initially stretched portion of said zero strain

~stretch laminate web, thereby relieving the strétching
tension on said laminate web; and

(d) means for subjecting said initially stretched pbrtions
of said zero strain stretch laminate web to further
incremental stretching by contacting the exposed
surface of said partially stretched zero strain
stretch laminate web with a second pair .of opposed
pressure applicators having three-dimensional surfaces
which are also complementary to one another, but which
mesh to a greater degree than said first pair of
opposed pressure applicators, whereby said second
elongatable ply is further permanently elongated with
minimal damage by said sequential stretching
operations so that said laminate web is elastically
extensible in the direction of incremental stretching,
at least up to the point of stretching by said second
pair of opposed pressure applicators, once the
incremental stretching fdrces are removed from said
zero strain stretch laminate web.

13. An improved apparatus for sequentially stretching a
zero strain stretch laminate web to impart elasticity thereto in the
direction of stretching, at least up to the point of initial
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DETAI LED DESCRI PTI ON OF THE PRESENT | NVENTI ON T 0t will be readl ly
apparent to those skilled in the art that although um“\ml“mﬂm\\!
description of the present invention is |r5§onnect| use
.di aper structure having preselected elast|C|zed areas, fhe'present
Lvent on T, PSeBEAA RSl Sl oS 4TS 5 YA SRS,
stretch | am nat eap@ratnpenstus compmsmg The di aper manufacturing process and
the diapers, which are pfy VnesfhQoRt Feliny al 2dresistAifd stidtchiDIaidide web
Figures 1-2C, my, if L. ] ) )
comprising a substantially untensioned first
elastomeric ply substantially continuously secured to
a substantially untensioned second ply comprising a
cohtinuous web which is elongatable, but which
exhibits less elastic recovery than said first ply,
between a first pair of opposed pressure applicators
having three-dimensional surfaces which, at least to a
degree, are complementary to one another;

(b) means for subjecting the bortions of said zero strain
stretch laminate web located between said first pair.
of opposed pressure applicators opposed to incremental
stretching by causing said opposed three-dimensional
surfaces of said first pair of opposed pressure
_app]icatdrs to mesh with one another, at least to a
degree, whereby said second elongatable ply is
permanently elongated, at least to a degree, by said
initial incremental stretching;

(c) means for removing at least one of said f1rst pair of
pressure applicators from contact with the surface of
said initially stretched portion of said zero strain
stretch laminate web, thereby relieving the stretching
tension on said Taminate web; and

(d) means for subjecting said initially stretched portions
of said zero strain stretch laminate web to  further
incremental stretching by contacting the exposed
surface of said partially stretched zero strain
stretch laminate web with a pair of opposed pressure
applicators having three-dimensional surfaces which
are also complementary to one another, but which mesh
to a greater degree than said first pair of opposed
pressure applicators, whereby said second elongatable
ply 1is further permanently elongated with minimal

. damage by said sequential stretching operations so
that said laminate web is elastically extensible in

—_——
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16 . desirted, be generally simlar to those disclosed |n connDnIy a55|gned
U S. Patent 4,081,301 issued to Buell on March 28, ﬂmmmﬂmmml,

i ncorporated herein by reference. However,,the el asti t he
Buel I diaper are an option, and for clarlfy are not shown’. hereln LS
diaper web =~ and the houhal efecefiiped iAbaRRREaPIeaRiNg] | ¥t STQ
Fi gures 1-2C enpl oy elast|C|zeg S|de'ﬁ§n§I qﬁe or of the ear
portions .of the hourgl ass hei B f sy ET‘F ngc Py said a%QQS’ﬁﬁHPé"‘ of
Ie| enents whi ch c?n be used Dppqneddmssumh gpddtatorzed dacde tnanahérémanem

l east one pair of ears is ¢ at ent 857,

i ssued to Wood et al. on AUSSF{&I&EXQ geg\/\/ﬁ?%h%f’%qu o aflaég ﬁ%"r"eb‘}ra‘"

i ncorporated herein by refeﬁéﬁﬂ@h1amumtevmbReferr|ng to Figure 1, there is
shown a continuous web 1 conprised of a plurality of interconnected single
use di apers 2. Each diaper is conprised of an absorbent pad el enent 3, a

pair of elastoneric elenents or patches 4a, which may be conprised of
ll| i Vell
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synthetic or natural rubber, synthetic or natural rubber foam elastoneric
_film" elastoneric nonwdven | am nate, elastoneric scrimor the |like, secured
to the webs at predetermi ned spaced | ocations, said absorbent pad and said
el astomeri c patches being |ocated intermediate a noi sture-inpervious
backsheet 5, which is typically conprised of an el ongatabl e pol yneric

mat erial such as one ml thick polyethylene film and a nojsture-pervious
topsheet 6, which is typpesally conprised of either an el orgat abl e non-woven
fibrous material or anie!ngatable apertured pol yneric 7'In1

Particularly preferred materials which can be usedfor st Oneric

el enents or patches 4a include foans having an_el gqngati g o0 break of at

| east about 400% and an extension force of abo&ﬂ 206 5 per- i nch- of
sanple width at 50% extension of its unstrained |[|eng(p Exenpl ary foans
whi ch have been found usable are: General Foamyol yy ane foam No.
40310 having a no-load caliper or thickness of ap-\%\ qatfely 80 mls and a
density of approximately 2.06 pounds per cubic fqQp¥approximtely
0.033 grans per <cubic centinmeter), as available frjomfeneral Foam of

Par anmus, New Jersey;

3

FIG.

£
v

=
) 4

\
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Bri dgestone SG polyurethane foam having a no-load caliper or _

t hi,ckness of approxinmately 80 mls and a density of about 2.06 pounds per
cubic foot (0.033 grans per cubic centineter), as available from

Bri dgestone of Yokohanm, Japan; cross-Iinked natural rubber foam
having a no-load caliper or thickness of approximately 50 mls and a
density of about 13.3 pounds per cubic foot (0.214 granms per cubic
centineter), as available fromFulflex 1Inc. of Mddleton, R; and
cross-1linked natural rubber foam having a no-|oad.caliper or 2/7
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t hi ckness of approximately 50 mls and a density of about 13.3 pounds per
cubic foot (0.214 grams per cubic centineter), as available from Ludl ow
Conposi tes Corporation of . Frenont, OChio. Particularly preferred
materials for backsheet 5 include bl ends conprlsed of about 45-90% | i near
| ow density pol yethyl ene and about 10-55% polypropylene. If wused in
unenbossed form the backsheet_5 pically exhibits a no-load caliper or
t hi ckness of approximately 1 m|25 ff desired, the backsheet may be enbossed
to a caliper of approximately 5.5 mls to enhance the web's handling and
appear ance characteristics. Exenplary backsheet materials which have been
found to work are: RR8220 blend REDEM as available from Tredegar
I ndustries, Inc. of Terre Haute, Indiana; and RR5475 bl end ULAB, as
avai l abl e from Tredegar Industries, Inc. of Terre Haute, |ndiana.

One particularly preferred material for noisture pervious topsheet 6
conpri ses a hydrophobi c, nonwoven carded web having a basis weight in the
range of about 18-20 grams per square yard and conprised of approximately
2.2 denier polypropylene fibers, as
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avai |l abl-e from Veratec, Inc., a Division of International Paper Conpany, of
Wal pol e, Massachusetts under the designation P8. A particularly
desirabl e aesthetic appearance results in the ‘zero strain" stretch

| ani nat e portions of the diaper web when fhe backsheet 5, the topsheet 6 or
both are conprised of resilient three-dinensional polyneric webs of

type generally disclosed in comonly assigned U S. Patent 4, 342, éh ssued
to Radel and Thonmpson.on August 31, 1982 and hereby incorporated herein by
reference. The continuous webs of backeke@fgqraterial 5 and

t opsheet naterial 6 are prefer-bl mai piaqed der very slight
(essentially "zero strain") te pLhi ne A egilon to prevent
winkling and t¢ acilitate ) with/the diaper assenbly
and converting operati\Qns unti 0l eded di gper ymh idgsevered into

di screte diapers 2 at kNnife 2%
Dat e:

2 -/ FIG 2B
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18 The diaper 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 lamnating rolls 15 at regularly
spaced, predetermined intervals. In a particularly preferred

enbodi nent, the absorbent pad segnents -3 are preferably conprised of

.airfelt confined within a cellulosic tissue envel ope to provide pad

integrity in use. As has been pointed out earlier herein

" "zero strain" stretch |amnate mg?s g? the present invention may be
produced utilizing either an i a( fttent bonding configuration or
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‘substantially continuous bonding configuration. The intermttent
bondi ng configuration is normally desirable in those situations where the
substantially inelastic webs in the lamnate are relatively elongatable or
drawabl e wi thout rupture and where a high degree of z-direction bulking is-
desired in the finished | am nate. Cog§§p7ely, a continuous
bondi ng configurati-on has generally been f d'desirabl e where the
degree of z-direction bulking is not of prine inportance and one or nore of
the relatively inelastic web in the lamnate is difficult to el ongate or
draw wi t hout causing rupture In the latter situation, a substantially
conti nuous bonding configukati mai ntains all of the |ayers of the

lam nate in relatively cl gsg adherence to one another after the increnental
stretching operation. Accorfpingly, even if one or nore of the relatively
I'nelastic webs i s damaggd [ he point of rupture during the increnental
stretching operation, t Blatively close adherence of the damaged -
portions of the relativg
makes it difficult for
occurred. Provi ded

I
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relatively inelastic web or webs does not defeat the web's intended
functionality, e.g., fluid-inperviousness, the damage which does occur to
the relatively inelastic web or webs during the increnental stretchi-ng
operation is not perceived as a negative . in the end product.

Thus, an unexpected benefit which results fromthe use_of ,a _continuous
bondi ng configuration in particularly preferred "zero QZzéfﬁ' stretch

| am nat e webs of the present invention is that it permt$ the nmanufacturer
of the elasticized article to select froma '
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huch

successfully enployed in lamnates of the present inventio 3’7“ Jr;

wider range of relatively inelastic webs which nay/ P

esSence, it perP t he use @kurleflrat-licqgj ROFEBTVLROAZAR DS whi ch Wi not
normal |y be considéred drawabl e to any 5 preciable extent in "zero
st rai n" INIERNANONMPP&H@ATIMEJBLMHE@ hJéJDIiR EHERATENR CORPEBATIQN IBEAT WG
unl es St N
SRty Yﬁ[n?‘él%gr BT sene gint

pr esen{_?) Y] | dﬁﬂ' i 3 [Pt ﬁi)rptemg 85?%?(0?%652% el ati \*;'g'oy92/15445
i nel asti { 43 a degree Of (4B)miterinkiongt nnmwdmge du7 Sepgmbdn 992 (17.09.92)
| ncr epent fr‘hl Ag--operation- As—eaR—be-—seer—+A—the
enbodj nent of, the con L |
el ong a?é?d‘l"&""ﬂ&'l?{(g’ﬂ%% on Numbet:; o Hﬂgug#é’c‘:’?ﬁ (ﬂFArIB %Eﬁgfeo%ﬂﬁgﬁf 529 3’&‘5? Growe
apgl | C@bytiiternalibhal Filing Date: i Nt 8 Imﬁatr;emzl(gs hendled | AmnuraCmclmb, 0] 4ﬁé'ém8'édl5b n
order|to maxi m ze the degree of z-directi

T 81y Desi A3Cat (] , AU, BB, BE
pr oduf BV Pl f'tie appl bm;,,qg,ym, ARdE W8 ! ? ﬁ“’n‘f deﬁpfﬁig@ ge BB (OAPT
spgts g:)l;m e5|%]te[§| n these pre etermMrlled reaSpnént)m&EAhéE(OAE’IMgu)(egﬂgmﬁPl%atecgl&
subst A t: u patent),
Al terpati gg@sl Ong £ '°°“"aﬁ& gi%’é E‘ﬁf écha"’ﬁgg P |e?1u%'A late gg (European patent), DK,

| a substantially untensioned (“zero strain”) condi-

‘I will, upon stretching of the laminate, be at leastto a

ES ES (European patent), FI,
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(54) Title: IMPROVED METHOD AND APPARATUS FOR SEQUENTIALLY STRETCHING ZERO STRAIN STRETCH
LAMINATE WEB TO IMPART ELASTICITY THERETO WITHOUT RUPTURING THE WEB

(57) Abstract

An improved method and apparatus for
incrementally stretching “zero strain” stretch lami-
nate webs to impart elasticity thereto in the direc-
tion of stretching, at least up to the point of initial
stretching. The “'zero strain” stretch laminate mate-
rial (1) is formed of at least two plies (4a, 5, 6) of
material which are either intermittently or substan-
tially continuously secured to one another along at
least a portion of their coextensive surfaces while in

tion. One of the plies (4a) is stretchable and elas-
tomeric, while the second ply (5, 6) is elongatable,
but not necessarily elastomeric. The second ply

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 stretch-
ing. In a particularly preferred embodiment of the
present invention, the mechanical stretching opera-
tion is carried out by passing said laminate web between multlple pairs of meshmg corrugated rolls (21, 25, 27), each pair of rolls
exhlbttmg a greater degree of 'meshmg than the preceding pair, to sequentially‘stretch said web in stages. Sequentially stretching
the web in the foregoing manner mtmmlzes damage to the web. :




ACED SHEETS .= SG Unoot4 C O T 9N
S '\lecb g icdesiazed,. . . L.hepgede..appl i catnes 10 nay: sed. inpl’)
suhstanuﬂarlﬁqulfogﬁhﬁng Q@p&maugug appl i cation of
backshegt] 15:, k[]ut'J)OS;e\ -pf edet g ggeae.g___g.r eas whére the’
.,Ugm%bastoqg LE @aqgg ada- wijl'l be placed. {
preferr {@gnagl 'Bﬁfﬁf the [atter ty e, the adhes

Stl’etCh ........................

system - ER JHE THAD A B\Ef‘ 1AL ™ whi c.h -
Appl i cant has foundZEﬁQr §T%£ 2 J[ ﬁ Eng X3 bstant i al | y
conti nuously bonded "zero t! te web of .the present :

i nvention is a nelt bl own spray appllcator Nbdel No. GW 50-2-1-CH, as
avail abl e from J&M Laboratories of Gainesville, Georgia. The latter system
enpl oys a nozzle having 20 orifices per lineal inch, as neasured in the

cross-nachine direction, each orifi¢g3mﬁggynnmgnapproxinately 0. 020 inches
in dianeter. A Findley H 2176 Hot

VeIt Adhes vail ghle fr andle
Adhesi ves of Fi ndl eyThedﬂ"GSFEtpr‘éY%’}tdBFy hﬁéat'@gaf € Gnper 4ELR esg'%Tg Y
approxi mat eky,a34QF 2BfiraRe! | Rebt aviileh basksmamb‘ﬁedat ia rat esaffistantially

apprOXIInat6|¥tens1o%gd (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
mechan1ca1 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 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 absofbent
articles, such as single use diapers, connected one to another along
thei? waistband portions, each of the diapers in said web further
including at least one elastomeric element secufed 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 substantia11y 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 between
adjacent points of securement to the elastomeric element in a.
direction perpendicular to the plane of the elastomeric element
when the tensile forces are released and said elastomeric element
returns to its substant1a11y unteasaonéd cgnfﬁguratlon Regardless
of the degree of - 2= d1rect1on bulkmg,'tx thé §I'zero strain” stretch
laminate portion of the web is thereafter elastically extensible in
the direction of initial stretching, at least up to the point of

m
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m | i graes per square inch. Heated conpressed ait at a tenperature
20 .'of approximately 425 F and a pressure of approximately 50 psig is _
i ssued -t hrough the  secondary orifices in the adhesive nozzle to assist
imyniformy dlstrlbutlng the adheS|ve fibrils durlng the | aydown ..
ope¥ation. - The i ntimate contéct. of the hot. gl ue substantlally :
shown as 10a ﬁé ure l wi th the backsheet web 5 for - the ti me which passes
prior to I"HEF% %{%ﬁc'ggretchlng of the resultant "zero strain"
stretch | am nate poffbe orprefsente thvepéiomeb pr ow dearsiofuleniyng mfefeheed

embodiment, has further relation to such method and- apparatus wherein
the mechanical stretching of said laminate web is carried out by
passing said laminate web between multiple pairs of meshing
corrugated rolls to sequentially stretch said web without causing
substantial damage thereto. _ |

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

In simplest terms, a "zero strain" stretch laminate web, as
those terms are used herein, refers to a laminate web comprised of at
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,
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 adhes1ve1y coated apertured ply or scrim
between a pair of substant1a]1y c0ntjnuous plies. Conversely, a

"substantially cont1nuous1y" bonded 1am1nate web shall mean a
laminate web wherein prior to the application of tension the plies

This is the replacement sheet
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backsheet. For -some webs, such as conventional polyethylene
backsheet material, this softenl ng has been found benefi ci al . in mnimzing
damage to the backsheet duri ng the increnental web stret.chi ng process Thi.s
may _be particul arly |rrportant in sifuations where the web, in ...
queStlon imparts ~ sone function, = %.g.; fde i mper vi ousness,. to- t he -

finished article being produced Alternativyely, the co nents.
conpri si ngathe i3 83 3 19t r anged porubisb At igh 1y heoat AU s ibbh tayHe anbther

i nterni ttemh,tmgmucomhenuouséys bofhdedtérraabe asmmmmtus‘nryg wortsateds 1y

dh b | h
f‘nsteZ'n‘égs B?’E‘Eﬁ‘ﬁg HLQe J?ébesséyﬁ et}e ?Q%legy %}trﬁéﬂﬁ G PW&Q' Egbsbtgtgﬁéﬂ 1gt“ \SAEE
5 by ot her cq@hmow|th@r@m1qai1ﬁh@§éewe| Indd |dnreq4é>'ar0mt0eag secongdi Rt

heat F{S (nqhﬁ@om fak apnry ?'salsffrﬁ 4 NRbateAOVdhd i Eldh,, pa@s @i BWE Readi Nil ar
resu Oor ela

d d
slight (esfendable yp\qgfér (9eg‘l’?eé'i n® )E?%trf’é{ Oﬂ“ogﬁﬁe sgbtaect?dmoéhewﬁclo%;sbv,?%
desired | erag Tyidg eh asmt)mntdabhy cleodti mreus di aihes i vt coatingnvi $pragl lorll
equi pped denseﬁcuu{r%er% 9 .ﬁ’eq\@“bi)&fnt io(&%t o?hﬂwn)m%s 'pﬁor to bringing it

in contact with the other ply.

One of the plies employed in a "zero strain" stretch
laminate web of the present invention is combrised 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 is not secured to the elastomeric
web after the stretching operation, the permanent]& 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 expansion in the resultant Tlaminate web.
Regardless of the degree of z-direction expansion, the resulting
"zero strain" stretch Tlaminate web 1is 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 laminate webs to which the present invention
pertains, has not to Applicant’s 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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periphery. Knife 12 makes one cut per diaper and the substantially

unt ensi oned el astoneric patches 4a travel with anvil roll 11 secured to its.
peri phery- by, vacuuniuntil they te&ach transfer point. 13, At point.13 the .
el astoneri ¢ patchés 4a are transferreddto predetern1ned portians, of the .
bacKksheéet  web 5 coi nci di ng wi th adhesive 10a, preferably by high pressure
air blasts. The trémsfveryisaclggaredtutabn anfd atnhenmmﬁat:@ts]ueb@\@ﬂ t l&"Ovacuum

d ol td al |
_el_ﬂg' Eggksﬁg\é'rk'nﬁo étrlﬂ'clﬂnpﬁml?ﬁggesm%t i9el; % c Als8d €$F ety a Pla)feﬁﬂuéi 075,189

astomeri c patches _4a attached hereto at
predet er mi Héquebi e sGallbiegni ©d Iaéngt°ﬁ iMarchedOdi A8t -ed ’ict?"?}fkg pth rther
| ami nat i ng dakctedtveni o okl Safbrementioned Ga]hgan 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 projgctions in a desired
pattern, which 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 bg 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
joined 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 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 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 parallel 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 limit of the bottom or backing ply 2. If desired, the

This is the replacement shest
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21 - A continuous web of a noisture-pervious topsheet material 6,
such-as an el ongat able fibrous nonwoven web, is directed in close proxi mty
to a second gl ue applicator 14 where a pattern of ‘adhesi ve l4a sized to
substantial ly match the di ménsions and Iocatlons of the el ast oneri c pat ches
4a &n backsheet” web 5 is preferably applied.” As with'the backsheet

mat eri al 5, the pattern of adhesive applied to the topsheet material 6 may
be either latdraimsttiretthioy mapsbantoakl potent anubigh depdglit ngingsorthehe .

properties, Pc{1q,af?eﬂd)d?\s@?e@he”@ﬁcﬂrs't@h §1 qggpgggechar act erl stics desired in

the resulta Zero strain e web. d ered adhesi ve
appl i cator 14 may bnceddhei dap tpdyadhebﬁ vbatd*@”k‘:aﬁbrre'cfbe eyond itsypg

backsheet o\eéx iz At OREHaGinkiRds G ardl n%h@ss’hbﬁ@ybﬁmamtiﬂy?»tr&rnﬂebrmght

b0 Sont 36T 2" isheRtF ATCHSh 2ho SR WhE LB Lftbral WBhell Y el Do
pref er abl yampptieedheet dise reiedsetdh e ssuper frszind ama:h:fartbe materdsbrinty, not
shown in thtgf%ni1e,_UE%n spread flat, will be much 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 contracting effect of the
backing ply causes the c¢rinkles to assume a highly irregular and
distorted form between the Jjoint 1lines 3, i.e., jt 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 issued to Harwood on
March 13, 1962. In particular, Harwood suggests the formation of a
scrim 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 1laminate web structure disclosed by Harwood is
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 -
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
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l.atter adhesive secures predetermned portions of the backsheet, the
t opsheet and the absorbent pad to.one another to formthe di aper web 1. _
The fully assenbl ed di aper -web 1 thereafter preferably proceeds through a .

pai- --of - bond settlng rotls 16, whi'ch" yrequrre chllllngto m ni m ze glue
bl -e&d thr ough. o ‘The ful'ly assénbied di‘aper vieb 1 is then di r-ect ed
\t/\ErOEgh an atnnﬁsé‘é”f%%ats We i sdd, enm;olae w&hég‘&fattﬂﬁspﬁrsfﬁ%@tef@é%& N,

ic is

schemat’i cal S Figure . Detal'l s. of -
a parti cuI%PP?r?)tr‘é(FeY‘r"ed“? Hb‘rg@rréﬁ*ﬁ%ql ‘”9\)2‘0 pétF%t ch| ng system of the present

i nvention which canSbeceenpheyerhrasdsy 2t 8m dékdar o S%rihorﬁhb | Pet ifcuated 2.
Referring e ti,m per cont ainin
subst ant i alrlteqnﬁér?t(glréé negw ré‘r alstoggneira?véoootatchés ﬁ % i §35 Cﬁ]at]r‘?'atpr &grre
subst ant i alempodimanisi (\59"8'd1 i@ndst b’marﬂ&iwpakchetem @nrastm inseHi ntot ree

di aper web pweét@rrtmeal%b@ehmlm rtdtswﬁéaorcahl@@tﬁgt@rn Qr%\ﬁe nts

24 contai ned on aper p sses

ernost .co rolls 25 as
bet ween theteé‘é@)h%n?grcfé fh ‘Gbpi‘g?‘rﬁsgeﬁﬂ)rﬁﬁ%ﬁ‘t‘?@d to the laminate "‘Eb 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 referehce, teach that the "zero strain"
stretch laminate webs theréin 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 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
least 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
of web bonding configurations: substantially continuous bonding, as
can be accomplished via a heated smooth roll nip; and substantially
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roll's 25 and the continuously corrugated or grooved | ower nost  cor rugat ed
rolls 21. If desired, the grooved segnent s 24 may be of greater over al
| ength than the el ast oneri ¢ patches ‘44, as nmeasured’

22" in the machine direction, so as to inpart a degree of extenS|b|I|ty to
thoSe portions of the topsheet and ‘bacKsheet which are: adjacent t he
el astoneric patches 4a in the finished diaper. Wi | e the exact

canfi gurati Urt,ermspmltngomiagdefptahDb‘ﬂrit]hé)'c?fnﬁpe%ta&ﬂ/t BPHNSes 2 drf A"hRe
upper nost  apd: JuBVREHESL{ £QF h@ﬂ%&ﬁaf@ﬂr‘n&d%ddosy&rw,rodlepﬁadl ng upon such -

factors as the annqum?gaégéﬁi s em¥10y1ng either - bonding -configuration are
thereafter mechanically worked as by stretching, preferably
substantially uniformly, in at 1least one direction followed by
substantially complete relaxation to develop a low 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 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
least up to the point of initial stretching. In the case of the
substéhtial]y 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 laminate webs, "zero strain" stretch
laminate webs of the latter type are also e]astica]]y extensible in
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
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 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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desired in the "zero strain" stretch lam nate portion of the fully
processed web, two pairs of sequenced corrugated rolls, each having a
peak-t o- peak-groove pitch of approxi mately 0.150 |nches an’inc¢luded angl e ;
of appr0X|nater 12 as measured at thg peak, and a peak- t o- val l ey groove
depth of.”approxi mat el y 0. 300 i nches have been enployed in a particufarly
preferred anbaditrenthedl 118 WxeeeNiblenvabttane, Thaeexesiltomgpdakinfteeach

corrugat i r r ated roll pairs exhibits a radius
of appr ox?gr%aggl ;J}@ 83‘8 eﬁg‘?ﬂ% %gv\gﬁre? ‘internal groove fornmed between
adj acent corrugati éngunespilcal Ityf eﬂ@hlsbld:\sd%ser ali sEmplef twapdRYKT mazenoy
0.040 incfiegin" skRBtcSEQHERLERD weRWHEAt 8d in@bhddiifhs @sreeaa-ym Gahkyic

et Rl L e R R TG U
appr oxi matmdmped. DB2nG. %mnsmcé\m\eﬂ;mn:iglaéhénadstulpﬂrlatefmmwhic‘rg bedoraigat ed
oot e PRt 1! s SRRV pdBhenie BTV BEiaRheR) O
i nches andaraboditich. hds 1esshed astrigo mpvgrmftmshhmgebmtnggmemrr ol The of the
aforementi gigdratd/ RAd P18t id hemS&IWPBC Entedhi thendp bcﬁf&@&hﬁ spaave
apart points 14 in a regular or irregular pattern. The laminate web
js 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
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.

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 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 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
"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
through the openings in the reticulated elastic member. According to
the teachings of Ness, when the lTaminate web is thereafter stretched
in the longitudinal direction, the substrates 28,30 undergo permanent
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produced good elastic characteristitcs in a lamnate web of the
present invention conpri-sed of 80 m | thick elastoneric polyurethane foam
patches 4a substantlally conti nuously bonded on their opposed surfaces to a
orie' mi'l thick moisture | nper vi ous. polynerlc backsheet. 5.and a hydrophobi c.
nonwoven topsheet 6 having a basis welght -in the range- of about 18 to 20

grams per eﬁgyﬁtﬁoxasﬁd and GREBRd Stfeqaﬂfnﬁﬁlar mrﬁra&reé >én8u2erder3uer remain
pol ypr opyl ene overl a opp05|ng
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overl ap de‘pﬂhssedan@hhgrétﬂc aked el %$felca§\eﬁfb‘2fut2°0?‘98@fleﬁch% W@@ 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 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.

peak

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 legband
portions 136,137 and extensible waistband portions 138,139 along 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
either 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 Tlaminate  web
comprising a reticulated elastic 210 heat sealed to a pair of
opposing plastic film layers 214,216 is disclosed in 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 composite 228 is then fed into the
nip formed between a second péir 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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23 as much as about 0.225 inches are feasible. ~ In general, as the
number of sequenced neshing corrugated roll pairs increases for any given.
total “amount of increnental stretching, the potential for web danﬁge
decreases. ThIS i's belleved due @ the.fact that- the. |ncrenental
stretchlng operation is carried out nore gradually in a series of

rel ativel yrainal | 231,8p8 whentizersefeds ioto setdpuem:\epd oeshi nthiodr rpagat edf rol |
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coi nci de welh 2lheangr suptanesethee hest Zsceadmbcrm:’oewlnmﬂrt wexe pueatond 1y ofdraed
between the films 214,216 through the apertures 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 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
is rotating at a peripheral speed apprbximate1y 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, Applicant has. 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.

Applicant has further 1learned 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 1;m1nate 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

This is the replacement shest -
Date: 18 JUL 1996



25, are internally connected through rolls 21 to a pair of vacuum manifol ds
26 which exert suction against the diaper web 1 as the diaper web i's acted
upon by the grooved segnents 24 of uppernpst corrugated rolls 25. =~ '~ |
Tg_@{dihﬁ;é bui | d up ‘of éi'ther theradgfs?ve_used_to secure the untensioned..
el astoneri c patches 4a to the fluid-pervious topsheet web 6 and the

f1ui d-i Mperyie ifa@?ysyﬁten%&ﬁrortot eaqg?*ﬁ_h{’?onuscﬁd dedd SGQVEE. t hene

coi nci di ng portions of the topsheet web and the backsheet weh tq one
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grooves 23pafed pRFEORIcat Pdrlss cairepondiny epatiey wedtthef tiamorseptobnga | ow
friotion marery atesatresdindr hafin 1Rh: “SB4 S sPst dubblirv bl idhirdh 7' or,
M cro Surfiacee@otpdr striedah bfg Nbreach unsunposted segment of theTheb \kedween ports
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di aper wetrftencoeguispporeny am¥ thec QyLeERAstt &xﬁrm‘&désa°goéheg?‘%pf‘%
surface agajpjettdd@oVednsionas '

Sisson’s suggestion to incrementally stretch a "zero
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.

Sabee, like Ness, discloses a single use garment, such as a
disposable diaper, employing a "zero strain" stretch Tlaminate
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
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 presstre 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.

Regardiess 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
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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to substantially prevent |ateral slippage or movenent of the web across
t he honeyconb surface whenever the web is acted upon by vacuum _
Under opti-num - cirecumstances,- the nmaximim degree ‘of” rnbrenentéf

st ret chi-ng-whi ch "can be- |nparted to thpg"zero 'strain"

24 = portions of the diaper web. 1 cont'ai'ni ng el astoneri ¢ patches 4a s

det er i ned ilgattea depimanedt engmgenmt anet merstull Be @F RAYESi ddn thegdmntis 24 of
upper oSt 8 VARl PR AR eE Rk HRHERRONAT 2 kORI PS
meshing corrugations aligned substantially parallel to the machine
" direction, incremental stretching of -the web takes place in the
cross-machine direction. Accordingly, the fd]]y 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 Sisson’s suggestion to wuse corrugated rolls to
incrementally stretch a "zero strain" stretch laminate web has been
found to work reasonably well when the desired degree of stretching,
and hence extensibility, is relatively small, the present Applicant
has discovered that for higher degrees of incremental stretching
there is a tendency for the corrugated rolls to cause damage to the
web. In extreme situations, this damage can even take the form of
rupturing one or more of the webs comprising the "zero strain"
stretch laminate in the pattern of the corrugations. Depending upon
the desired characteristics in the final product, ‘e.g.,
fluid-imperviousness, such damage can render the resultant "zero
strain” stretch laminate web unsuitable for its intended purpose.

The aforementioned problems become more and more serious as
the speed of web processing and the desired degree of incremental
stretching increase and the elongation to rupture characteristic of
the stretch laminate web in question decreases. .
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that unless the stretch lamnate web is substantially prevented from
slipping or contracting in a direction substantially parallel to the
ditection of ~web strétching as it passes bétween the meshing corrugated
rolI's, "the ‘opti mum degree of .incremental stretching.is not real.ized. ...
Therefore, 'in its nost preferred formM3the incremental web stretching
operation of the present invenggpeTsSocatEi AfveRWIoNhi | e the out er nost
portions. of all of fhree.layers conprising the "zero strain" stretc

| ani nate conposite é?cé’rgb'b‘iqé(ct &l td F’és‘iergFﬁt?faEhegé’rYéf‘%ﬂ y PR, R°t he
cross-sect ipoov ofe Fimpuoeed? Method saristapparatdsy fioreviearenentallyerstretcheing” :
stretch | am,pat e« o]y he .4 r from.sl iRl nt ing in
a directi orr:‘z_ggé,als.leg{itn![ o] %chrgftgﬁesﬁraﬁeig&g‘%r e%%gon{‘gf astdrrreé{a}:%?ngé%rge%i t&rﬁgtgses
bet ween t h@18EFZig8 dasygentq dheywebssi ti oned neshing corrugated rol | s.

However, the presenfti RyeninoeRerTeEbeécto, of f tHesSipregentoeientionedifoa
a0vant age B eFSE BhnRaRRLY B e el eI AR fCTS
out er nost peguerdrialdy stretehisg oswwhi webbensing mdtdpbe pxi rnsesifr meskithgdur i ng
the i ncren%ra‘,pﬁga':‘ttelae;&l'\isngo reduce the strain rate experienced by the webs as

they pass between each pair of meshing corrugated roils.

It is another object of the present invention, in a
particulér]y preferred embodiment, to provide such improved method
and apparatus capable of producing "zero strain" stretch laminate
webs exhibiting an increased degree of incremental stretching, and
hence elastic extensitility, with less damage than has previously
been obtainable with .a single set of meshing corrugated rolls
operating at comparable web speeds.

. DISCLOSURE OF THE INVENTION :

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 generally known in the
art as is the use of meshing corrugated rolls to incrementally
stretch such "zero strain" stretch laminate webs to impart elasticity
thereto, the present Applicant has discovered that for some "zero
strain” stretch laminate webs there is a tendency for the corrugated
rolls to cause damage to the webs, particularly when relatively high
degrees of incremental stretching are involved. In extreme
situations, this damage can even take the form of rupturing of the
webs in the pattern of the corrygations.

The present Applicant has found a way to eliminate or at
least reduce the severity of the foregoing problem in many of the
“zero strain" stretch laminate webs which exhibit this behavior. In
a2 preferred embodiment this is accomplished by providing method and
apparatus for sequentially stretching the "zero strain" stretch
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operation. In the latter instance, the el ongatable or drawable |ayer or
- layers are still "permanently el ongated during the increnental stretching

process, but the-z-direction bulking in the resultant "zero strain” stretch

| ami nat e ‘web may be ‘'sonewhat |ess prongunced when the stretching fension is
removed.” This is-due to the fact that the elastoneric |ayer undergoes a
lesserldegngﬁimei rr]tiotrit%nss'[bethﬂthJe?deiQn@UQheailaf:ﬁé}mm] Aceetchngl y, it
can only undergo thi,s sane anmoupt . o retraction. en it returns to
‘ts  undi sEERTSd -confi gur YRy a1y preferred” anpdyineRl ! the. meghinital
| ami nate ehbeldihvipat opefatihe isaf carniedt icdtiedin ypeageay byl spassingbisaidone .
degree of qLaPH{HROLED VRRkéen RLiEipIkNPair? b GmeShPiPRb t¥6 0N sWedizhi n the
ar eas inneg?atéﬁﬁ adiacen{itﬁe@%ﬂgoggﬁQeggeg o?ﬁgheﬁﬁkgstoneric el enent s
4a. In theditadé dPlan S¥RINIEIPSI wresieatphcheRRRs: Hebmethied iWanor
enpl oyed @peedingi @aiPPetyi sutfueRBIdINGr sePetchdisanar web h@sBle minimizing
di sproporti,onat el% X . . .
damage thereto. The use of multiple roll pairs with progressively
greater degrees of meshing imposes a lower strain rate on the web
than would be the case for a single pair of meshing corrugated rolls
having an amplitude and degree of meshing comparable to the final
pair of multiple rolls. - In addition, the temporary release of
tension from the web as it passes between the successive roll pairs
allows some degree of stress redistribution to occur in the web prior
to the web’s being incrementally stretched to a greater degree by
each succeeding roll pair. Minimizing the strain rate and allowing a
degree of stress redistribution in the foregoing manner minimizes the

tendency to cause damage to the web.

1y

B 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 following detailed
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 locations along its
length, said web being subjected to a sequential stretching process
using multiple pairs of meshing corrugated rolls in the areas of said
web coinciding with the elastomeric patches, said web also being cut
at predetermined points along its length to form a multiplicity of
single use diapers, each having at Tleast one pair' of laterally
stretchable side panels;

Figure 2 is a simplified perspective view of a sequential
web stretching assembly of the present invention, said assembly being

comprised of two sequentially positioned sets of meshing corrugated
rolls;
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25 strained portions can becone sufficiently thinned that they may even
appear transparent despite the fact no rupture has t aken place I n such
i nstances the functiondlity, e.g.,. the fluid- |nperV|ousness of the f“zero
strain" stretch |anminate portfions of i e dlaper web is not |npa|red )
Enbodi ments of the'latter type are no 'l y enployed in situations where

‘the aesthetic appe e, f e r @i ehtbnd aTeRal @ p K IJzon of
t he resul tant artlﬁl %s gl t#} SHF@ Q1§?r\§§]@v;¢§i<{n . d esi n. @ ‘
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of the artdagke.the dijaper web rtoSwirip lawetnwar esiradatehirodis;t he present
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unaccept abdhewn in Figure 2, said view showing the degree of mesh1ng of the
first set of corrugated rolls with one another as the "zero strain”
stretch laminate portion of the diaper web passes therebetween;
| Figure 2C is a highly enlarged view taken at the inset 2C
shown in Figure 2, said view showing the degree of meshing of the
second set of corrugated rolls with one another as the partially
stretched "zero strain" stretch laminate portion of the diaper web
passes therebetween; '

Figure 2D 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 throuéh a
corrugated roll nip of the type shown in Figures 2B and 2C;

- Figure 2E is a highiy enlarged simplified cross-sectional
view of a substantially continuously bonded “zero'strain“ stretch
Taminate web of the present invention after the web has passed
through a corrugated roll nip of the type shown in Figures 2B and 2C;

Figure 3 is a simplified schematic illustration of an
alternative sequential web stretching system of the present
invention; : :

Figure 4A is a simplified cross-sectional-view taken along
section 1ine 4A-4A in Figure 3; and

Figure 4B is a simplified cross-sectional view taken along
section line 4B-4B in Figure 3.

T D_DESCRIPTION OF THE -PRESENT INVENTION
It will be readily apparent to those skilled in the art
that although the following description of the present invention is
in connection with a single use diaper structure having preselected
elasticized areas, the present invention may be practiced with equal
facility on nearly any web either comprised entirely of or containing
discrete, isolated "zero strain" stretch laminate portions.
The diaper manufacturing process and the diapers, which are
only schematically illustrated in Drawing Figures 1-2C, may, if
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for its intended purpose, e.g., rupture of the backsheet web 5 does not
necessarily destroy the l.am'nate web's functionality for its intended

purpose-as |ong as one of the other plies in the [am nate web proV|des ‘the

desired function .in the finished artlcle " For exanpl e, sone’ degree of
rupturing in "t he elongatable backsheé “web 5 Wi'l'l not .destroy the

fluid-inpervio ss of res nt I aper
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orlented
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 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.
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, syﬁthetic 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 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 either an elongatable non-woven fibrous material or an
elongatable apertured polymeric film.

Particularly preferred materials which can be used for
elastomeric elements or patches 4a include foams having an elongation
to break of at least about 400% and an extension force of about 200
grams per inch of sample width at 50% extension of its unstrained
Tength. Exemplary foams which have been found usable are: General
Foam polyurethane foam No. 40310 having a no-load caliper or
thickness of approximately 80 mils and a density of approximately
2.06 pounds ber 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
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grooves 23 in |owernost corrugated rolls 21. |If the elastoneric patches
4a are sufficiently pervious to the passage of air, the suction forces

generated by -the vacuumw || pass through the f|UId pervi ous topsheet web.
6 and t-he elastonerrc patches so as.- to tightly grip the overlylng ‘portions
of the backsheet- 5. " In this’ 'instanc&’ all three 1ayers conpr|5|ng t he
"zero strain" stretch 26 laminate

portions diridgestireperf Yukohwnd! depanestqrasmeldindedi ngtumid invbperredeam
stretchi ng,AR8535 1fN10ad caliper lob thiknest ast QPBFéCimabalyCiOSmi ia aneg e not

SUbStantlaglnSIty of about 13.3 pounds per cubic foot (0.214 grams per cubic

centimeter), as available from Fulflex Inc. of Middleton, RI; and
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
Ludiow Composites Corporation of Fremont, Ohio.
, Particularly preferred materials for backsheet 5 include
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
appearance characteristics. 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 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
Company, of Walpole, Massachusetts under the designation P8.

A particularly desirable aesthetic appearance results in
the "zero strain" stretch laminate portigns of the diaper web when
the backsheet 5, the topsheet 6 or both are comprised of resilient
three-dimensional polymeric webs of the type generally disclosed in
commonly assigned U.S. Patent 4,342,314 issued to Radel and Thompson

~ on August 31, 1982 and hereby incorporated herein by reference.

The continuous webs of backsheet material 5 and topsheet
material 6 are preferably maintained under very slight (essentially
"zero strain") tension in the machine direction to prevent wrinkling
and to facilitate registration with the diaper assembly and

converting operations until the completed diaper web is severed into
discrete diapers 2 at knife 22. '
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pervious to the passage of air, it would be necessary to either (a) :
position the vacuum ports 22 and the overlying honeyconb material 44 just
out si de 't he opposed edges of the elastonmeric patches 4a so that suction . .
forces could be exerted on the fluid-ijgpervious drawabl e backsheet web 5

t hreugh the fluid-pervious drawabl e topsheet web 6; or (b) restrain al
three | ayers conprilhiengdidper” zesb0 Sdrmmeing” opleret @n | &gm nadtesypated onsl pf the
di aper web f:SUH; cl [ r I ot upon
the opposerl BT eeaddo i fighte 3,C, M sBgARRY Bld SeGRRAY £ b PR

di scl osed thé Nihebetesperfenkdidnetf ceprhiniemt Py fankmtiednfiohisy Hssigned-.
U.S. Patentegdlpkigatspanedf (@redbterin¥ébeinteWhis.am R \énrpageicullram]\b

Dougl as H. a Ld A, Sabatelli .entitled | ED MET

APPARATUS @?%EM&% T A REO At RN T B L A KETE EB TO
| MPART ELASTIRTI vad THHERETTR 1 tAcoDf ined' wi Dok et celdBIos iché i sisuwc leaseitopeot o whi ch
I s hereby bﬁﬁg@gOﬁﬁ{qqaggqﬁynypmsggference. The suction forces

applied to i aper shown in Draw ng Figures 1-ZC|by vacuum ports
22 acting through pir NA$ heRADy cRAHMLRAL OuL aleankierypharaini af'z6ropr strain” t hose
portions ottfdteh 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 a 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 relatively
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
Taminate 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
during the incremental stretching operation, the relatively close
adherence of the damaged bortions of the relatively inelastic web or
webs to the elastomeric ply makes it difficult for the end user to
perceive that any damage has occurred. Provided rupture of the
relatively inelastic web or webs does not defeat the web’s intended
functionality, e.g., fluid-imperviousness, the damage which does
occur to the relatively inelastic web or webs during the incremental
stretching operation is not perceived as a negative in the end
product.

Thus, an unexpected benefit which results from the use of a
continuous bonding configuration in particularly preferred "zero
strain™ stretch laminate webs of the present invention is that it
permits the manufacturer of the elasticized article to select from a
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di aper web contai ning substantially untensioned. el astoneric patches 4a from
slipping or contracting in a laterally inward direction as they pass

bet ween -t he nmeshi ng porti-ons of the continuous grooves 23 on .| owernost .
corrugated roll-s 21 -and the grooved sg?néhts 24a and 24b of the first and
second set's of uppernost corrugatéed rolls 25 and 27, respectively.

This not Rl Ywid@xi Pk ofhere1qfth ecly VanerssticOfwetdshewhidicr agpntil  web
stretching operaji [

_ i.Qqn b orcing the.elongatabl.e topsheet and.backsheet
webs secursé{fcféséuﬂgyele B Q?'r?gri‘g‘ ﬂéf"&ﬂ%tses4a°f?otheurﬂf§15§5ttI’{évefn Pt lr|;"ossi bl e
degree of «dsengeiidnpdemitsgthdaisesof etedlatingely. dpetastiorwebs whigh would so
subst anti y S is | V4  01R0 9 ot the

t opsheet Z“nJ(}/ Onrorgggﬁéﬁﬁgetcon%éggﬁgmﬁhg% ﬁ{e% gﬂr)grhs@tggﬁe ]:an e’? %gﬁgrlenas

i medi at el Yzexqj atlendnt hstrepposdaminatepiabsl efdgéhpomreset of NYe 1on.

el ast oner i L& JARHFRAS,, unless expreszqfuebited loxhetwiskChthg fdim “dedwabser ai n”

stretch | am nat ortions of the di.a web,l § accordanc i th.,the.
present i ndeitse nif the present spec{¥1cg€{on and cig}ms, 93 no ?n enJgd t%

exclude relatively inelastic webs 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 desired in order to maximize
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 predetermined areas of backsheet 5 where the
substantially untensioned elastomeric patches 4a will be placed.

Alternatively, if a substantially continuously bonded
laminate web is desired, the glue applicator 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 system which
Applicant has found particularly well suited for producing a
substantially continuously bonded "zero strain" stretch laminate web
of 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 air at a temperature
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27 wusing multiple pairs of meshing corrugated rolls, each subsequent pair
of corrugated rolls exhibiting an increased degree of neshing, reduces the
rate at which the elongation process i's carried out and hence the rate at
whi ch strain |s experlenced by thé ceoposite’ web“as it passes )
therebetwéen. “1In -‘addition, ~the tenporary release 'of tension fromthe
web as it opassexiestelon 4R st es gingesud |ofpaippsoxiradeky s¥hwsdegnee of

stress, redssidd ber‘oQﬁhWh@%Héoder} h@rV\ﬁiQeE“wW tthQ tafaﬁewﬂﬁ Snoti‘i'léﬂgto
incrementally stretc

to a,greater eac ccee ing roll pair
Ther ef or e 5% n’cﬂe“’h‘e?ﬁ?‘hb ?bﬁtl‘"‘B‘éti’t”g \g/lﬁﬁ‘iecr?déf*%”’lﬁsefd fb sac‘i’ﬂ 08 th .
desired degyéswrobpératienent al stretching, the nore

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 polyethylene
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 qhestion imparts 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
may, 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
stight (essentially "zero strain") tension at a speed which provides
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
untensioned elastomeric patches 4a travel with anvil roll 11 secured
to its periphery by, vacuum until. they reach transfer point 13. At
point 13 the elastomeric patches 4a are transferred to predetermined
portions of the backsheet web 5 coinciding with adhesive 10a,
preferably by high pressure air blasts. The transfer is sequential
and the surface speed of the vacuum equipped anvil roll 11 and
backsheet web 5 are essentially equal.

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 15.
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gradual will be the stretching of the web as it passes between any given
roll pair and the nore opportunities there will be provided for stress
redistribution to occur wthin the web, This" not-. only nininizes -
the rate"at which strain i$ experlencqq by the conposite meb but . nBXIﬂ1ZES _
t'he-opportunities for’ 'Stress redistri-buti on between each increnental
stretching operatifront Gopasquentdfy a anos @ quipieav i ausl ltopsteeénmatertiad

present | DKCTLICAN, | Sy SFapdiaBF | ALFBUSHARTAC bg, L1 diPb el 1 jasgCessed

than if the’entire s on IS on a S|ng e rol
pai r exhi bPEPHG &R @q@. m@wtgbeagra@élmamsm rhere. 2 Pattern Pieadhesive

cross-sect 198 gifzeli wrs@bmrﬁ;exew mat bR vendiméyiont #Y 1veitERak oslfeqhe
|ntern1ttenL% bonded "zero ,strai,n

t he t
nvent | on. SLaStoRBRLG batees a3 F iekBhisdenf 1 prar 3Bl ey 880
i ncr enent awith rtdambnotghemmiabe\tm By dche- paat:ttemnobfadhﬁsgmr epﬂ'Eedet/teatlha the

concen *neFiP SRS UL, AR, SR it B a2l

viened at §ombinwousordepepdingi Hpon dhet propprédesanf § gr@@smeﬁ mateniait &l

stret chi ngand AlthBOUGarfXl iYERS ad&sired in the resultant "zero strain”
stretch laminate web. If desired, adhesive applicator 14 may be
identical to adhesive applicator 10.

The ba@ksheet web 5 and topsheet web 6 and the absorbent
pads 3 are brought into contact with one another at combining rolils
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 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.

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
is shown only schematica]ly 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
Figure 2. .

Referring to Figure 2, timing of the diaper web 1
containing substantially untensioned elastomeric patches 4a is such
that the substantially untensioned elastomeric patches 4a contained
within the diaper web substantially coincide with the corrugated or
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 lowermost
corrugated rolls 21. If desired, the grooved segments 24 may be of
greater overall length than the elastomeric patches 4a, as measured
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elastically extensible in the direction of initial stretching, at [|east up
to the point of initial stretching, the intermttently  bonded "zero

strain" stretch | amnate web shown i n F|gure 2D exhi bits a_ much greater.
degree of -z-direction bulklng - Fol1ow ng the. sequentla

i-ncr enental stret’ching opération- shown schematically as 20 in Flguré'l
the fully aéste,rgbheehmeaewemen 1sd sasPi6f ﬁﬁﬁkaap@égSQG bhreutehs o idii dg

ng o010 aPbsba” it SEUEELGEhb: e BackliRLE! RS SRCEY L
are cut frone tehastaierial patdyes plar tinorte (ﬁintsﬂnedftinlalpyr

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, two pairs of sequenced corrugated rolls, each having a
peak-to-peak groove pitch of'approximately 0.150 inches, an inciuded
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
roll pairs 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. The sequenced
corrugated roll pairs are typically adjusted so that the opposing
peaks on each succeeding pair of meshing corrugated rolls increase
their degree of overlap with one another approximately 0.035-0.050
inches from the first pair of meshing corrugated rolls to the second
pair, the second set of meshing corrugated rolls typically
overlapping one another to a total depth between about 0.150 inches
and about 0.175 inches. Two pairs of meshing corrugated rolls of the
aforementioned type mounted in sequence with one another have
produced good elastic characteristics in a 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 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 fibers.

The. degree of overlap of the opposing peaks on the
successive pairs of meshing corrugated rolls may of course be
adjusted, as desired, to produce more or less extensibility in the
resultant "zero strain" stretch laminate portion of the web. For the
aforementioned roll geometry and laminate web construction, peak-to-
peak overlap depths ranging from as little as about 0.050 inches to
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assenbl ed di aper web. . Finally, the diaper web 1 is cut at _
predetermned locations along its | ength by neans of knife 22 to produce .
hour gl ass-shaped singte use di apers having at Ieast one_pair .of. '

subst anti al I'y undarreged si de panel’ s% whi ch are eI astically ex't ensi bl e,
- a ditection substantially parallél” to the di aper's wai stband, at |east

up 1o the 28m0tn Ohs | Bb4UR 10 PECHEERD are feasibleFr AW tdéﬂeﬂﬂscralspttlh@n
cont ai ned "her el clear nprove and a\%p rat us of-.the
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iscrete, isola zero strain" .stret t 0§ 10t O

It is alsd? F'%%%gﬁf’?ee&sfﬁat e ge bseéﬁlpl %@gogf)vq?ﬁgdf%gl p@'%f ”‘nésm ng

corr ugat edncoéenthhvingtching quratngmt |1én§3\%n1|e§n8!ﬂt et grdualiy i al | el

to one anaiderye %‘?a%ﬁ'eﬁ?' offd skBps tvfh%naSCS’ém%@ngsQu@Htétg meisBiges, the
present invention nmay racticed wth equal facility

sequent i aldoyrygatied; 5aLY Rﬁi‘l"lss igf epRloygat JIPTEoI9T YR e sérﬁ ‘irﬂégngf Mt i ons
are not aljep0ki 1§6ved to minimize damage to the web.

As can be seen from Figure 2A, the diaper «.euv . is caused
by idler rolls 72,74 to wrap the Jlowermost corrugated rolls 21
sufficiently to cover the active vacuum ports 22 located immediately
adjacent each continuous set of grooves 23 on Towermost rolls 21.
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
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-impervious 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, Illinois. '

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
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®
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parallel to one another. Furthernore, the corrugations on such
sequentially positioned pairs of corrugated. rolls need not _
necessarily be aligned paraIIeI to either the machine or the cross- nachlne
directi'on. ‘For exanpl&, "if a curvwllﬂpar Wai st band or ‘| egband portion.is .
desired"in a singl'e use¢ di'dper constructed using the "zero strain" stretch

| am nat e nFemeoloQQXhBeaea;itrdlwssl psegntdinengreshisngméreiet [pabchdshaa is

t t f | |
stretch kO 0154 0 Hhoof snGoineff Sty lh heo QNS ot QpBRAMEN. 2 1Y
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is further recogni zed whi preferred hi eed ses herein
di scl osedhéﬁrp‘l‘wséeﬂtﬁsﬁttrétqty]ﬁﬁkﬂattieoﬁ%l ‘p“aPPg wg‘awpnrﬁ frﬂﬂ‘rl cal
corr ug?t ed ippid or céd’tﬁ“acﬁﬁ?ﬁﬂta&hrgct\ﬂdm sabs edntha iy q)peﬂaitel'lobo otfhet he
presen ventj on o be arrle oy tilLzi S e
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to Sequemea&“LXd.St'Tﬁér%l?o{'@, inZ8fO mosf Ardferred form, the incremental web
stretching operation of the present invention is carried out while
the outermost portions of -all of three layers comprising the "zero
strain® stretch laminate composite are subjected to restraint, as
generally shown in the cross-section of Figuré 2B, to substantially
prevent the "zero strain® stretch laminate portions of the diaper web
from slipping or contracting in a direction paraliel 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 onTy the elongatable or
drawable layer or layers of the composite, i.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 incremental
stretching process, but the z-direction bulking in the resultant
"zero strain" stretch laminate web may be somewhat less pronounced
when the stretching tension is removed. This is due to the fact that
the elastomeric 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 laminate embodiment of the
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 opaque polymeric backsheet web which is normally employed
as a fluid-impervious barrier on a diaper, these disproportionately
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29 stretch lam nate portions of a web or an article placed between the

pl at ens. ~ Such a sequential stanping operation is illustrated
schematically in Figure 3. The diaper web 101 therein di scl gsed.conpr.j ses -

a fl uid-pervious topsheet 6, a fluid- énperV|ous backsheet 5, absorbent . pads
3 .and substantial’ly "unt énsi oned el astoneric patches 110 and 120 which form

stZ(ra;?nSt ;?;cggt1cr%§1r B A o![n@”ﬁ‘_mtb%cwﬁé Sub 4G eh @1 § | thAned G habdtiyr way | evear " zero
web. =~ appear tr%rr\nsgla%eﬁt gegsmte Phrtga%rtlsngzrodpt{n@es ect ItXﬁéry pla@t—:the[ndI aper
such instances the fun;tlona]lty, e.g., the fluid-imperviousness, of
the "zero strain® stretch laminate portions of the diaper web is not
impaired. Embodiments of the ]étter-type are normally employed in
situations where the aesthetic appearance of the "zero strain®
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 vwebs may not
render the resultant "zero strain" stretch laminate web unacceptable
for its intended purpose, e.g., rupture of the backsheet web 5 does
not necessarily destfoy 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
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 question, 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 1-2B 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, if desired, be
emp]oyed 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 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
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The di aper web 101 is sequentially passed through at |east two pairs of
meshi ng. pl atens. The bottom pl aten 440, which includes curvilinear teeth
520 for increnmentally stretching the | egband portions of. the diaper web and
stralght teeth 510 fof i'ncrenental |y gtretchlng t he wai st band portions. of
the- di aper-web is first engaged, 'mntﬁ di aper web 101 supported thereon, by

an Upper”ﬁﬁ'ﬁnﬂ?éhﬁa&%%?t@ﬂ QQ_Om}swng%hedbaes:&smsm@nmre Nty to
t hose on tton1f aten 44 |caI cross-section of the.teeth enpl oyed
on upper nb&repeRtd SgﬁﬁxPé"%HEﬁ% Y¥P7= gure 4A. Tension on the partially

stretched di aper gb tHel eragtompoiar ipayciveal e&aederandlothestdblsamm\}\k)b o
remai NS ORe1ubld FePhAGHRldP 4! bt AAAOBE HRRSLIRS Y pl‘*ﬁmse gp. whi ch

enpl oys C%%plene a greater a ude t han pl at en
300, as geosditabh yﬁ@hamuﬂh ponks &Zosad sthet pmﬂdﬂ nm fgmeacm ma peyeit s 44 he

st anpi ng r%htmeoert\é ppBaed | eﬂgle% &f rt%CB?é%toﬁ@fiQ: %ht@ne& 48t§eUabt

| am nate portions of

i aper zero stra
stretch | awetigne fBFes ofrulds eZZ‘B‘%‘Fe‘! h@"dlté‘f)ekJ '\'/G@b"i‘(ﬁl”’é?‘és séﬁﬂ@h?? ally
stret chedpyéksheet wEbT8g¢hrough the f1ufid-pewuinesthedwabhe topsheetnwdbgbee of

|ncn'enern:gL egibrestrain all three layers comprising the "zero strain" stretch
laminate 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 disclosed in the aforementioned
concurrently filed, commonly -assigned U.S. Patent Application of
Gerald M. Weber, William R. Vinnage, Jr., Douglas H. Benson and David
A. Sabatelli entitled IMPROVED METHOD AND APPARATUS FOR INCREMENTALLY
STRETCHING ZERO STRAIN STRETCH LAMINATE WEB TO IMPART ELASTICITY
THERETO, Attorney’s Docket 4339, the disclosure of which is hereby
incorporated herein by reference.

The suction forces applied to the diaper web 1 shown in
Drawing Figures 1-2C 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 24a and 24b
of the first and second sets of uppermost corrugated rolls 25 and 27,
respectively. -

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
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.

Sequentially stretching the "zero strain" stretch laminate
portions of the diaper web 1 in accordance with the present invention
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stretching is achieved, the toothed segnents 510,520 on | owernost platen
44Q are preferably surrounded by resiliently deformable w ndows 610, 620 .
whi ch contact and clanp the "zero strain" stretch | am nate portions .
210,220 of the diaper web 101 about- tBgir periphery —against corresponding . .
sets -of non-deformabl e windows 710, 720 and 810, 820 surroundi ng the
conpl ement af yqt 6RARI PN UARSE NS mBiRngNToRRRyatadd réDs, regpecubsejugnt This
cl anpi ng actjon prevents sluﬂqage %ritgontragtignﬁpf-thqéézg o, rﬁﬁ'n“ _
stretch | aPdHatd GBFFYI3Red of0 i ReeYER 1ting AnyiiPertass] JES al’l?l a?%y Bar al l el
to the direedices bhie atet ahiwtgchdtiné rej ongaet iioncpeonessali s sganetehiong and
Operat'Onshéﬁaéf?55“¥£t8naéiwﬁich strain is éxpérienced by the composite web as
it passes therebetween. In addition, the temporary release of
tension from the web as it passes between the successive roll pairs
allows some degree of stress redistribution to occur in the web prior
to the web’s being incrementally stretched to a greater degree by
each succeeding roll pair.
Therefore, the more meshing roll pairs which are used to
achieve the desired degree of incremental stretching, the more
gradual will be the stretching of the web as it passes between any
given roll pair and the more opportunities there will be provided for
stress redistribution to occur within the web. This not only
minimizes the rate at which strain is experienced by the composite
web, but maximizes the opportunities for stress redistribution
between each incremental stretching operation. Consequently a
sequential roll system of the present invention is less prone to
cause damage to the webs being processed .than if the entire
stretching operation is carried out on a single roll pair exhibiting
an equivalent degree of meshing.
The cross-section of Figure 2D reveals the condition of an
untensioned intermittently bonded "zero strain" stretch laminate web
of the present invention, as viewed at a point corresponding to its
greatest degree of incremental stretching, while the cross-section of
Figure 2E reveals the condition of an otherwise identical untensioned
substantially continuously bonded "zero strain" stretch laminate web
of the present invention, as viewed at a point corresponding 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 2D exhibits
~ a much greater degree of z-direction bulking.
Following the sequential 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
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successive sets of nmeshing platens. The resiliently deformable

wi ndows 610, 620 nust, of course, deformsufficiently to permt the desired,
degree of neshing bet ween the teeth on uppernost, pIatens 300. and 400 .and.
the opposing teeth 510, 520 on Iomernpst pl aten 440 durlng the sequentlal..
stretchi ng opération. ) Alternatlvely, t hose zero strain”
stretch Jeaurenai elq@r birensu21f;022@hef 14teradi agge posthidisl afo the §ehbent i all y

stretched b \Agd by suitabl e vacuum nmeans (not shomm)
surroundln R &{ooth%gwgg ments 510,520 on | ower nost Eb before

ei t her of the upperifdbty mbRhidigren aebnk s06ubratapoedese &P8S enough
force on jiung 286016KgtAI By weakd CoF Hariifeare p@rpmmeoﬁoaﬁgeadsamapedmeb to

cause sI| e or tractiqn there direc r
direction ﬁtgq& r‘estchph ers' having ﬁ\h ?%ﬁach e 8 ,D Bﬁv?‘{bgéa&tﬁaw
descri bedumtamgedl yide tframetontwhich ofansr oel mMQabhasteth%em%ar gnora

elast] ol Zgfatdish bﬁm%am%?f BFIPRO0l B BlapghSs WaTsthalicrat Neate

recogni ze t he esent venti on ma | so be practiced to advantage in
many ot heup to the pomt of initial stretchmgy P 9

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
either comprised entirely of or including one or more discrete,
isolated "zero strain" stretch laminate web portions.

It is also recognized that while sequentially positioned
pairs 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 sequentially positioned pairs of
corrugated rolls wherein the corrugations are not all oriented
parallel to one another. Furthermore, the corrugations on such
sequentially positioned pairs of corrugated rolls need not
necessarily be aligned parallel to either the machine or the
cross-machine direction. For example, if a curvilinear waistband or
legband portion is desired in a single use diaper constructed using
the "zero strain" stretch laminate -technology herein discliosed, the
meshing teeth on the seqdentia]ly positioned pairs of corrugated
rolls employed to sequehtia]ly stretch the "zero 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 line.

It is further recognized that while the preferred high
speed processes herein disclosed employ sequentially positioned pairs
of meshing cylindrical corrugated rolls, the sequential web
stretching operation of the present invention may also be carried out
utilizing a sequential intermittent stamping operation employing
multiple sets of meshing platens, each set having a greater degree of
meshing than the prior set, to sequentially stretch the "zero strain®

een
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applications and environments. It will be obvious to those skilled in the
art, that various changes and nodifications can be nade w thout departing .
from the spirit and scope of the present jnvéntion, -and it is intended to
cover ‘in the-appended clai's aII suchzgndlflcatlons that are.within the

scope.of this invention. © . What is clained is:
strgtch laminate portions of a web or an article placed between the
platens. '

Such a sequential . stamping operation is illustrated
schematically in Figure 3. 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 sequentially passed through at least
two pairs 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 portions of the diaper web is first engaged,
with diaper web 101 supported thereon, by an uppermost meshing platen
300 having toothed sections complementary to those on bottom platen
440. A typical cross-section of the teeth employed on uppermost
platen 300 is shown in Figure 4A. Tension on the partially stretched
diaper web 101 is temporarily released, and the diaper web remains on
the bottom platen 440 until a second uppermost platen 400, which
employs complementary teeth having a greater amplitude than those on .
platen 300, as generally shown in the cross-section of Figure 4B,
repeats the stamping operation on the partially stretched "zero
strain" stretch laminate portions of the diaper web. As a result,
the "zero strain" stretch laminate portions 210,220 of the diaper web
101 are sequentially stretched without damage.

To ensure that the maximum degree of incremental web
stretching is achieved, the toothed segments 510,520 on lowermost
platen 440 are preferably surrounded by resiliently deformable
windows 610,620 which contact and clamp the "zero strain" stretch
laminate portions 210,220 of the diaper web 101 about their periphery
against corresponding sets of non-deformable windows 710,720 and
810,820 surrounding the complementary teeth on uppermost platens 300
and 400, respectively. This clamping action prevents slippage or
contraction of the "zero strain” stretch laminate portions of the web
in a direction substantially parallel to the direction of stretching
during the incremental stretching operations performed on . the
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1. An i nproved nmethod for sequentially stretching a zero strain stretch
| amp nat e ~ web to inpart elasticity thereto in the direction of
stretching, at least up to the - poi nt of ‘initial stretching, wi t hout,

rupturi ng 'said zero stral n stretch | anjghat e web, © said_method .

compri sing' the steps of - ' (a) feeding-a zéro strain stretch |amnate”

web conpri suogesd isebskedt iodl Imeshing pwwnen5| aned reis i Biengh astdeferaabipl y

|ntermttentl e tQ subtantlal ijoned n l'y
compr 1 si ng e FABCTS MRt P EreaLE 8 SHigarmory Mgt Ehey W R Y o
| ess el ast nesrradodem;eet hammmgfbmmepmhe beettcon uprarmost pliatens 300
opposed pr g b wlt'hsawo%1newe%htnroeswhdﬁem&wmakt sdara&aﬁeaowmﬁmg at

| east a gr.ee | enent ary to one anot her

subj ecti ng tbﬁe‘%?ﬂ?@ﬂssﬁﬁe S"Elg PPLBALKONa 1 stretch |aminate web | ocat ed
between said first Aetern®fivefppsethgyeesizero apptnaciat'orsttewhncﬂenmttal

oLt 0 B S0, 28, 7 DN S oA R 18] B s S ALY g ¢
degree, may be restrained by suitable -vacuum means (not shown) surrounding
the toothed segments 510,520 on lowermost platen 440 before either of
the uppermost meshing platens 300 or 400 is able to exert enough
force on the "zero strain" stretch laminate portions of the diaper
web to cause slippage or 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, 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 present invention, and it
ijs interided 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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ﬁhereby said second elongatable ply is permanently el ongated, at least to a
degree, by said initial incremental stretching; _ (c) renoving at
| east one of said first pair of pressure applicaters—froemecontact——

wth the surface of said initially stretched portion ' train .
stretch - ° "laminate web, thereby relgeving theiﬂu ﬂﬂ Hﬂ Eﬁﬂﬂon on
said initially stretched portion of said | amj .

(d) subjectimgAtMS:d initially stretched portions of. said zero strain-.
stretch lamnate - web to further incremental stretching by contacting
t he exposed surface of said _ .partially stretched zero strain stretch
| aminate web with a skcorfd japrovsd method fespsequentiablyusératiiingat of&ro

gavi ng threel-scimfmsLk@rraeétkhsqraﬁﬁim%hvma.ibcEtoarﬁnp_zn«;c1 elaglRAtyathbessdt in0 the

dearec. oL STErt Y Jf SPEehAIC”  PYhatll o "B HE, Bt ag, IpTEA

sai d second elteapertiall ewithput sriptutiveg saéd nzevenstyaisl shyetiohd 1amirtaten webyal

camoe by <ol ARG, bt SEIEHRSQESTAL e o0 1P Bl o nate v

stretching, at |east @p)tdeeding a zero sprajn stretchel aminage mebs spmprdsiehd

pair of opposed pressure gppihgstaftfal1gnduritdfsioned 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 first'pair of opposed
pressure applicators having three-dimensional surfaces
which, at least to a degree, are complementary to one
another;

(b) subjecting the portions of said zero strain stretch
laminate web Tlocated between said first pair of
opposed pressure applicators to incremental stretching
by causing said three-dimensional surfaces of said
first pair of opposed pressure applicators to mesh
with one another, at least to a degree, whereby sajd
second elongatable ply is permanently elongated, at
least to a degree, by said initial incremental
stretching;

(c) removing at least one of said first pair of pressure
applicators from contact with the surface of said
initially stretched portion of said zero strain
stretch laminate web, thereby relieving the stretching
tension on said laminate web; and

(d) subjecting said initially stretched portions of said

zero strain stretch laminate web to further
incremental stretching by contacting the exposed
surface of said partially stretched zero strain
stretch laminate web with a second pair of opposed
pressure applicators having three-dimensional surfaces
which are also, at least to a degree, complementary to
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32 wi dth of said | am nate web neasured iA—sai-d—directiomof
stretching is substantially the sane as before sal

stretching was appliéd once the ~ i ncrenent I ﬁ“rﬂﬂ!“m es are
renoved from said zero strain stretch ' Iam

i mproved met hod for ‘sequentially stretch?%g a zero straln stretch Ian1nate

web to inpart elast|C|ty thereto in the direction of stretching, at |east
up.to the . .~ one another, but which mesh to .a greater degree than

said first pair of opposed pressure applicators,

whereby said second elongatéb]e ply- is - further-
permanently elongated with minimal damage by said

sequential stretching operations so that said laminate

web is elastically extensible in the direction of
incremental stretching, at 1east up to the point of
stretching by said second pair of opposed pressure

applicators, once the incremental stretching forces

are removed from said zero strain stretch laminate

web.

2. An improved method for sequentially stretching a zero
strain stretch Tlaminate web to impart elasticity thereto in the
direction of stretching, at least up to the point of initial
stretching, without rupturing said zero strain stretch laminate web,
said method comprising the steps of:

(a) - feeding a zero strain stretch laminate web comprising

~a substantially untensioned first elastomeric ply
substantially cbntinuous]y 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 first pair of
‘opposed pressure applicators having three-dimensional
surfaces which, at least to a degree, are
complementary to one another;

(b) subjecting -the portions of said zero strain stretch
laminate web located between said first pair of
opposed pressure applicators to incremental stretching
by causing said three-dimensional surfaces of said
first pair of opposed pressure applicators to mesh
with one another, at least to a degree, whereby said
second elongatable ply is permanently elongated, at
least to a degree, by said initial incremental
stretching;

(¢) removing at least one of said first pair of pressure

applicators from contact with the surface of said

This Sheet Has Been Replaced
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point of initial stretching, wthout rupturing saiel—zer—e—s{—F&'rn stretch
| am- nate web, - said nethod conprising the ste

feedi'ng a zero strain stretch |am nate web conpr|S|FH|I ﬂl U}El]
unt ensi oned first ‘elastoneric ply substantlally con to a

substanti al | y unt ensi ofiéd” second ply conpyising a. continuous web-which is =7

el ongat abl e, but which exhibits Iess elastic recovery than said first ply,

bet ween - afirst pallﬁ1Qfal“?ﬁ’p(%st‘?gtﬂ{e‘assriéﬁﬁﬁp'61‘33'[5@5& h28Hongstrain
t hr ee- di mensi onal surf aces

eas
conpl ementary to one anot hkFetch ]a"““a(%)"‘ ub}'!?d"? Jet]HEVH%r?F%n%rSFC%ng
zei'0 strain stretch lam Ngémws iwAbon apdtdcthminate webetamden said first pair of

opposed pressure appl at Q i nc C g
sai d three-di nensi ona UPF%C%S‘B? éagiraeqh rsa‘[nfgastré\Edlgéi EB#{QIOPX gfadS%Ia
pressure applicators to mgetow stradne atoetelr, hamipatet weba él@gréérthe‘”
wher eby said second el ongghakin@nPay 's%reeémaenwycahemhgd tid |eQ§§§edt0 a
degree, by said initial mcremant é str, tc | %j Yd'gl, r enpv g
| east one of said first pakrfase pf aLbyr stre e%n?%f'(?t tfain
with the surface of said isgrétchl |1)am$ﬁi&icma®dm0htaOIeafndsapadrzelfo opbosEdn
stretch | ami nate web, thereb ev'n.th tr ' '
said initially stretched pressurepw |’5ﬁ rs bgﬁ{x -?ﬁrﬁ%\%sﬁ%n&?}%r%ce%n
. which are also, at ]east to a degree comp]ementary to
one another, but which mesh to a greater degree than
said first pair of opposed pressure applicators,
whereby said second elongatable ply 1is further
permanently elongated with minimal damage by said
sequential stretching operations so that said laminate
web is elastically extensible in the direction of
incremental stretching, at least up to the point of
stretching by said second pair of opposed pressure
applicators, once the incremental stretching forces
are removed from said zero strain stretch laminate
web.

3. An improved method for sequentially 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, without rupturing said zero strain
stretch laminate web, said method comprising 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 is elongatable, but which
exhibits less elastic recovery than said first ply,
between a first 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
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(d) subjecting said initially stretched port|ons_gi—éﬁwfkifWTrTﬁT?ﬁ—"

stretch | am nate web to further increnental st retc ntacting
the exposed surface of 'said ~ partially stret stretch'
|l ami nate web with a second pair of opposed s ors '
havi ng t hree-di mensi onal ‘surfaces which,are - also at Ieast to a
degree, conplenentary to one another, but which nesh to a greater

degree than said first p
sai d second el ongat abl e caq lbrls)gs "g’ ?ﬁ%aeiﬁ@ﬁfﬁgpﬂ gﬁgg}ﬁ ZEIO Wt@ﬁ@ﬁﬁfl mal

, are comp]ementary o one another;

(b) subjecting the port1ons ‘of said continuously moving
zero strain stretch laminate web located between said
first pair of opposed pressure applicators to
incremental stretching by causing said
three-dimensional surfaces of said first pair of
opposed pressure applicators to mesh with one another,
at least to a degree, as said continuously moving web
passes therebetween, whereby said second elongatable
ply is permanently elongated, at least to a degree, by
said initial incremental stretching;

(c) removing at least one of said first pair.of pressure
applicators from contact with the surface of said
initially stretched portion of said continuously
moving zero strain stretch Tlaminate web, thereby
relieving the stretching tension on said laminate web;
and

(d) subjecting said initially stretched portions of said
continuously moving zero strain stretch laminate web
to further incremental stretching by contacting the
exposed surface of said partially stretched zero
strain stretch laminate web with a second pair of
opposed pressure applicators comprising corrugated
rolls having an axis of rotation perpendicular to the
direction of web travel and three-dimensional surfaces
comprising corrugations which are also, at 1eas§ to a
degree, complementary to one another, but which mesh
to a greater degree than said first pair of opposed
pressure applicators, whereby said second elongatable
ply is further permanently elongated with minimal
damage by said sequential stretching operations so
that said laminate web is elastically extensible in
the direction of incremental stretching, at least up
to the point of stretching by said second pair of
pressure applicators, once the incremental stretching

e
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33 damage by said sequential stretching—operations so that said

| am:-nate-web is el astically extensible |n the direction of

i icrenental stretching, at |east up to the ”'mLMllmlﬂm hing by
sai d second ‘pair of ~opposed pressure applicators ,W“ mndth of
sai d- I'arfinat e web neasured in-said direction of stretcHi *
substantially the sane as before said 3hitial stretchlng mas applled'once
the.. increnental stretching-forces are renoved fron1s i d zero straln
stretch | ami nat e wEdrces @re repedefrom &p1E| APTR 1SHF3IE af thesch
wherein one of said first)fpnat@fwepl essure applicators is comon.to
sai d second pair of pressure applicators. 4. The method of claim 1 or
claim 2, wherein said sequential increnental stretching of said zero

strain stretch | am nat.e web iispcavedi etethad ifora séqueotioily stretchinghais
substanti al I 'y, nanabl&ly tRodifg UdrgClitdaiRT stPPLdd @YSlinate web to impart

elasticity thereto in the direction of stretching, at least up to the
point of initial stretching, without rupturing said zero strain
stretch-1aminate web, 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 first 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 compliementary to one another;

(b) subjecting the portions of said continuously moving
zero strain stretch laminate web located between said
first pair of opposed pressure applicators to
incremental stretching by ' causing said
three-dimensional surfaces of said first pair of
opposed pressure app.icators to mesh with one another,
at least to a degree, as said continuously moving web
passes therebetween, whereby said second elongatable
ply is permanently elongated, at least to a degree, by
said initial incremental stretching;

(c) removing at least one of said first pair of pressure
applicators from contact with the surface of said
initially stretched portion of said continuously
moving zero strain stretch laminate web, thereby
relieving the stretching tension on said'1am1nate web;
and
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5. The method of claim1 or claim2, mherg%ﬂ_gg%g_gggggnLLaL_increnental
s;netching of said zero strain stretch lamnate web is carried out in a

di rection mhlch is substantially perpen ‘rectlon of .
web travel. - -6. " "~ The nethod of claim1 or" Tgﬁ“ml‘“muﬂ“runmal d ,
sequenti al- increnent al T stretchlng3 f Sai @ zerot-sttaih Stretch -

| am nate web is carried out in a non-linear configuration. 7.

The method of cl ai m 0o hersldd i) 38040 Al y | DEFARREd Sorstibed clv naief

zero stra carried out
mul tiplicity of directionsontingously TR¥iRet3REa Straimisir ety ]@f"éﬁ‘arf‘l"? web

V\ﬂerel n said zero strain- iér?ﬁﬁﬁhekaﬁhaﬁél&n\t@b stretchﬁingl'b)hecromtanprngsashea

third substantially untengioned ply.shlchd Sl 9HAR Py Whetched zero
strain stretch laminate web with a second pair of
opposed pressure applicators comprising corrugated
rolls having an axis of rotation perpendicular to the
direction of web travel and three-dimensional surfaces
comprising corrugations which are also, at least to a
degree, compiementary to one another, but which mesh
to a greater degree than said first pair of opposed
pressufe applicators, whereby said second elongatable
ply is further permanently elongated with minimal
damage by said sequential stretching operations so
that said laminate web is elastically extensible in
the direction of incremental stretching, at least up
to the point of stretching by said second pair of
opposed pressure applicators, once the incremental
stretching forces are removed from said zero strain
stretch laminate web.

5. The method of Claim 1, Claim 2, Claim 3 or Claim 4,
wherein one of said first pair of pressure applicators is common to
said second pair of pressure applicators.

6. The method of Claim 1, Claim 2, Claim 3 or Claim 4,
wherein each pair of said opposed pressure applicators comprise
corrugated rolls having an axis of rotation substantially
perpendicular to the direction of web travel 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, the corrugations on
each successive pair of corrugated rolls meshing to a greater degree
than the immediately preceding pair of c0ﬁrugated rolls.

7. The method of Claim 1, Claim 2, Claim 3 or Claim 4,
wherein said sequential incremental stretching of said zero strain
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whi ch exhibits | ess elastic recovery than said first elastoneric ply,
secured to the surface of said first subsLaﬂLLgLLx_HE%ggiloned
el astonmeric ply which is opposi te said second substanti

EIJ'EteePnlet ﬁggdo!‘o] )c/I ai m'8, V\,her.el n .sal d second qul"M””ﬂll""”u”tlel oned gl4y |95 -

noi st ure-i rrperV| ous.
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stretch laminate web 1is carried out in a direction which is
substantially parallel to the direction of web travel.

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

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

10. The method of Claim 9, wherein said sequential
incremental stretching of said zero strain stretch laminate web is
carried out in a multiplicity of directions.

11. 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.

12. An improved apparatus for'sequential1y 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, without rupturing said zero strain stretch laminate web,
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 elastic recovery than said first ply,
between a first pair bf'opposed pressure applicators
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10. The nethod of claim9, wherein sald second—substantraf+y—unten5|oned

ply is conprised of polyneric film cIa|n110
wherein said second substantially untensioned pIMI"I ﬂ
resilient three-dimensional polymeric film =

cla|n18
wherein said*third substantially unténgigoned pIy S
nDi St ur e- per vi ous. 13. The method of claim 12, wherein said third
substanti al |y .unt ensi onadyingithiree-aetimensional psmfaoens whlighi atchegsti sed of a

ro-woven 11 b ous, o lerge, e cond R omdss vhorel n s

: (b) means for su jecting the portions of said zero straxn
stretch laminate web located between said first pair
of opposed pressure applicators opposed to incremental
stretching by causing said opposed three-dimensioha]
surfaces of said first pair of opposed pressure
applicators to mesh with one another, at least to a
.degree, whereby said second elongatable ply is
permanently elongated, at least to a degree, by said
initial incremental stretching;

(c) means for removing at least one of said first pair of
pressure applicators from contact with the surface of
said initially stretched portion of said zero strain
stretch laminate web, thereby relieving the stretching
tension on said 1aminate web; and £

(d) means for subjecting said initially stretched portions
of said zero strain stretch laminate web to further
incremental stretching by contacting the exposed
surface of said partially stretched zero strain
stretch laminate web with a second pair of opposed
pressure applicators having three-dimensional surfaces
which are also complementary to one another, but which
mesh to a greater degree than said first pair of
opposed pressure applicators, whereby said second
elongatable ply is further permanently elongated with
minimal damage by said sequential stretching
operations so that said laminate web is elastically
extensible in the direction of incremental stretching,
at least up to the point of stretching by said second
pair of opposed pressure applicators, once the
incremental stretching forces are removed from said
zero strain stretch laminate web.

13. An improved apparatus for sequentially stretching a
zero strain stretch laminate web to impart elasticity thereto in the,
direction of stretching, at least up to the point of initial
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conprises a resilient apertured three-dinensional pU+Yﬂf#+f%444ﬂﬂ_———i5.
An inproved nethod for sequentially stretching a contj novi ng zero
strain stretch lamnate web'to inpart elasticity the;ﬂﬂ “ﬂ”i Htion
of = ~ 'stietching, at’ least up to ‘the point of In

wi t'Rout rupturing said zero - Straigy stretch | amnate meb sal met hod
conprising the steps of : (a) conti"huously feedlng a zero strain

h | ; 1N f
stretch |am gﬁrt etcnt g, %Q{Ipﬁéuﬁ r}qg?urm sa1d5lit3.§5 a&r’a% %Sﬂég%ﬁnﬂnﬁﬂ% WebSt

el'astoneri c en
unt ensi oned getd)ﬁapp'WUéoﬁwnrssn@p ‘a cont| nuous web V\:hl ch is

el ongat abl e, but whi C{a jeXpeédHst $ol~e$§edahgsalgeﬁoe@w@frv §thaﬂcrsallaﬁbnﬁatreSMebl Y,
bet ween afirs

pai r of opposed pre sur icators .co
corrugated rolls having °°’"p”5?a axi% ofsuf’ a.E]pre gﬁ“st‘d’lnﬁ ht'%é
direction of web travel, s¥ﬂsiomeffdJ@ayedubstant1a]ﬂgltentmmunu;ﬂy secured to

t hr ee- di mensi onal surfaceg ggmanﬂmycq{n&Hgg{dnggs s@@é,ﬁ; p]gt cloﬁ&rsits'mg

to a degree, are conplenmentary ctin
portions of said continuoGentinkeys ngieber shigh aiis se}@w@ﬁable, U'Fa

web | ocated between said giKiHitBalésPfe1aRRIE CFeddVRES Ut Rar i dC AT RIS ;ﬂq,
between a first pair of opposed pressure applicators
having three-dimensional surfaces which, at least to a
degree, are complementary to one another;

(b) means fbr subjecting the portions of said zero strain
stretch laminate web located between said first pair
of opposed pressure applicators opposed to incremental
stretching by causing said opposed three-dimensional
surfaces of said first pair of opposed pressure
applicators to mesh with one another, at least to a
degree, whereby said second elongatable ply is
permanently elongated, at least to a degree, by said
initial incremental stretching;

(¢) means for removing at least one of said first pair of
pressure applicators from contact with the surface of
said initially stretched portion of said zero strain
stretch laminate web, thereby relieving the stretching
tension on said laminate web; and

(d) means for subjetting said initially stretched portions
of said zero strain stretch laminate web to further
incremental stretching by contacting the exposed
surface of said partially stretched zero strain
stretch laminate web with a pair of opposed pressure
applicators having three-dimensional surfaces which
are also complementary to one another, but which mesh
to a greater degree than said first pair of opposed
pressure applicators, whereby said second elongatable
ply is further permanently elongated with minimal
damage by said sequential stretching operations so
that said laminate web is elastically extensible in
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35 incremental stretching by causing said-th+ee-dimensional
surfraces of said first pai r of opposed pressure s to nmesh
with one another, at least to a- degr ee, % lL@ |y noving

web passés therebetween, whereby sai d sec e«ply is
perfanently el ongated, ‘at least"to a degyee, by sai d Initial o
I ncrenental stretching; (c) renmoving at | east one of said first pair

of pressure applicators theomicectiaot of incrementadl tsteetehimgeeatflesatdup
initially stretched portigpnpf FAnd %‘?nts'tpé‘fﬁﬁ%é' BPVisB8d second pair of
- opposed pressure applicators, once the incremental
stretching forces are removed from said zero strain

stretch laminate web.
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zero strain stretch | am nate web, thereby relieving the stretching tension
on said initially stretched portion of said | am nate web; and '
(d) subjecting said initially stretched portions of said continuously
noving zero sHalnstHﬂchIamrwlemebtofumher|nCHmEMaI'
strétching by contacting the . °~ “exposed surface of said partially’
stretched zero strain stretch lamnate wg W th a second pair of
opposed pressure applicators conprising corrugated rolls havi ng an
axis of rotation perpendicular to the direction of web travel and three-

degr oo, _cord ?Jéémff@igﬁq%h@' Aoy ABPAALO8 B SEONTEA Y e 3L ©
t han sai d f| rst FAJ)TE{% %e‘s@W@A& WER TG IMPARL: E ﬁsg‘glzﬂ‘%econd
el ongatable ply is f-urth@' ERETR QU RUGAURING: THEWEBmi danage by

sai d sequential stretching operations so that said |lamnate web is
elastically: extensible in the direction of increnmental stretching,

at |east up to the point of st r Amhrhetg by said second pair of
pressure applicators, and the width of said | am nat e web neasured in
said direction of stretching is substantially t he sane as before

for ces are renoval TPk orelfineftod dndaniFitol 1 B RIRAN s LD B Dtbtratn®
stretch laminate webs to impart elasticity thereto in the direction of stretching, at
least up to the point of initial stretching. The "zero strain" stretch laminate material
(1) is formed of at least two plies (4a, 5, 6) of material 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 straiﬁ") 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 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 mechanical stretching operation is carried out by passing
said laminate web between multiple pairs of meshing corrugated rolls (21, 25, 27),
each pair of rolls exhibiting a greater degree of meshing than the preceding pair, to
sequentially stretch said web in stages. Sequentially stretching the web in the

foregoing manner minimizes damage to the web.

FIGURE 2A
T e
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16. An inmproved nethod for sequentially stretching a continuously noving

zerp strain stretch lamnate web to inpart elasticity thereto in the
di rection of stretching, at least up to the point of initial . _
stretching, Wi thout rupturing said zero strain stretch. Lam nate web,
sai d method conprising the.steps of: " (a) continuously feeding a zero
strain stretch |am nate web conpri sing p{ Z substantially untensi oned
first elastoneric ply substantially continuously secfired to a
substantial ly untensi oned second ply conprising a continu web

&

%

FIG.
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36 which is elongatable, but which exhibits |less elastic recovery than
said first ply, between a first 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 nensional
surfaces ‘conprising corrugations which, at least to a degree, are

conpl enentary to -one another; (b) subjecting the portions of said
continuously noving zero strain stretctpfnm nate web | ocated between said
first pair of opposed pressure applicators to increnmental stretching by
causi ng said three-dinensional surfaces of said first pair of opposed.
pressure applicators to mesh with one another, at least. to a degree, as
sai d continuously noving web passe er ebet ween, whereby said second

el ongatable ply is permanently el o\@u at least to a degree, by said
initial increnental stretching; Fanpvi | egst one of said first
pair of pressure applicators from {\re surface of said

initially stretche: \t i on of said\ pVi Nng zero strain stretch
| am nate web, therﬁ( \-Iieving e ©
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initially stretched portion of said | am nate web; and (d) subjecting said
initd ally stretched portions of said continuously noving zero strain
stretch lam nate web to further increnental stretching by contacting the
exposed surface of Said partially stretched zero strain stretch Ianlnate
web Wi'th a-second pair of opposed pressure applicators conprising ‘
corrugated rolls having an axis gg e}atlon perpendi cular to the direction
of ‘'web travel and three- dinensi 3* surfaces conprising corrugations which
are also, at least to a degree, conplenentary to one another, but which
nmesh to a greater degree than said first pair of opposed pressure
applicators, whereby said second elongatable ply is further permanently

el ongated with m ni mal danage by said sequential stretching operations so
that said lamnate web is elastically extensible in the direction of
incremental stretching, at least up to the point of stretching by said
second pair of opposed pressure applicators, and the width of said | am nate
web neasured in said direction of stretching is substantially the sane as
before said initial stretching was applied once the increnmental stretching
forces are renoved fromsaid zero strain stretch | am nate web.

O

24

a5

240

72

FIG. 2A
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37 17. The met hod of claim 15 or claim 16, wherein one of said first
pai = of pressure- applicators is comon to said second pair of
pressure applicators.. 18. _ The nethod of claim 17, wherein the opposed
peri pheral edge portions of said continuously noving zero strain
strétch | ami nate web are restrained during each stage of the

I ncrenmental stretching operation t045y5$tantially pr event

This is the replacement sheest
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sl i ppage or contraction of said web in a direction parallel to the

direction of I ncrenmental stretching. 19. The nmethod of claim18,
wherkein said sequential incremental stretching of said zero strain
stretch lam nate web is carried out in a direction which is
substantially " parallel to the direction of web travel. 20. The net hod

of claim 18, wherein said sequential increnental stretching of said

zero strain stretch lamnate web is carried out in a direction which is
substantially perpendicular to theégir $;ion of web travel. 21. The
met hod of claim 18, wherein said s uéﬁtial i ncrenental stretching of said
zero strain stretch lamnate web is carried out in a non-linear
configuration.

This is the replacement shut' '

Bate: 18 JUL 1%



22. The net hod of claim 18, wherein said sequential increnental

stretching of said ~zero strain stretch lamnate web is carried out
in @ nultiplicity of directions. havi ng

t hr ee- di nensi onal surfaces which, at least to a degree, are
conpl enentary to one anot her; (b) neans for subjecting the
portions of said zero strain stretch | am nate web | ocated
between said first pair G)/prosed pressure applicators
opposed to increnental S stretching by causing said opposed

t hr ee- di nensi onal
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surﬁ@%eéaof said first pair of opposed pressure
mesh with one another, at least to a
secend elongatable ply is

applicators to
degree, whereby said
permanent|ly el ongated, at |east

to & degree, by said initial increnental stretching;

(c)® nmeans for renoving at |east one of said first pair of

pressure applicators fron1contact?¥)ﬂrzhe surface of sai d
initially stretched portion of said/zero strain stretch

| am nate web, thereby relieving the stretching
| am nate web; and

stretched portions
further [

tension on said
d). neans f subjj tipg said initially

of saigggero rdin stretch lamnate web to
rental  stret,ching contacting the exposed

Y
surface of said partia 4tretched zer'Q strai stretch
| aninate web with a se:?/pair of offos / presQure
applicators having thr¢ mensi onal ®urf adgs whrch are al so
conpl enentary to one a r, but whigh //// mesh toja greater
degree than said first of :;;;
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opposed pressure applicators, whereby said second _ ekengat abl e

ply i s further permanently eI ongated with m ni mal __danmage hy
sai d sequential stretching oper lzzllrl OREPERCEMENTSSHEETSAN it e
web is elasti c—l [y : extensible int eﬁd-h;,ec.tm;‘g{l 9{;- anar@nngedl .....

e ML

i ncrement al stretxchicngtf ofces a*re removed, from da(; A o
strain stretch |am nate web. 3 A f‘8\/‘é‘6’ appara'tu
sequentially stretching a zero strain stretch Iam nate weh to PLP)aI‘“,tmq
elasticity tWeatds glaimedife direction of stretcHi MATELF

the point of -initial

1. An improved method for sequentially 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, without ruptufing said zero strain stretch laminate web,
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
unt__éhsioned second ply comprising a continuous web which is elongatable, but
which exhibits less elastic recovery than said first ply, between a first pair of
opposed pressure applicators having three-dimensional surfaces which, at least
to a degree, are complementary to one another;
(b) subjecting the portions of said zero strain stretch laminate web'located
between said first pair of opposed pressure applicators to incremental
stretching by causing said three-dimensional surfaces of said first pair of
opposed pressure applicators to mesh with one another, at least to a degree,
whereby said second elongatable ply is permanently elongated, at least to a
degree, by said initial incremental stretching;
(c) removing at least one of said first pair of pressure applicators from contact
with the surface of said initially stretched portion of said zero strain stretch
laminate web, thereby relieving the stretching tension on said initially stretched
portion of said laminate web; and
(d) subjecting said initially stretched portions of said zero strain stretch laminate
web to further incremental stretching by contacting the exposed surface of said
partially stretched zero strain stretch laminate web with a second pair of
opposed pressure applicators having three-dimensional surfaces which are
also, at least to a degree, complementary to one another, but which mesh to a
greater degree than said first pair of opposed pressure applicators, whereby
said second elongatable ply is further permanently elongated with minimal
damage by said sequential stretching operations so that said laminate web is
elastically extensible in the direction of incremental stretching, at feast up to the
* point of stretching by said second pair of opposed pressure applicators, and the
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39 stretching, without rupturing said zero strain stretch I am nate web,
sai d apparatus conprisin (a) neans for feeding a zero strain
stretch | am nate V\ebu\mnﬁﬂ si ng a substantially

unt ensi oned first tomeric ply substantially

conti nuously secured t“"l"””'”"'l”mmm SUbst ant lally untensi oned second

ply conprising ) which is elongatable,
but  which exhibits |ess el?stlc recovery than said first
ply, between a first pair opposed pressure applicators

havi ng three-di nensi onal surfaces which, at least to a
degree, are conpMidtB/of 5815 Iarainateavelmeawred in said direction gf str atehingsist or

subj ecting the pgbstantallp theStinte 4€b&ofd $5d (hitial stretching was applied once the
incremental stretching forces are removed from said zero strain stretch
laminate web.

2. "An improved method for sequentially 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, without rupturing said zero strain stretch laminate web,
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
substantially untensioned second ply comprising a continuous web which is
elongatable, but which exhibits less elastic recovery than said first ply, between
a first pair of opposed pressuré applicators having three-dimensional surfaces
which, at least to a degree, are complementary to one another;

(b) subjecting the portions of said zero strain stretch laminate web located
between said first pair of opposed pressure applicators to incremental
stretching by causing said three-dimensional surfaces of said first pair of
opposed pressure applicators to mesh with one another, at least to a degree,
whereby said second elongatable ply is permanently elongated, at least to a
degree, by said initial incremental stretching;

(c) removing at least one of said first pair of pressure applicators from contact
with the surface of said initially stretched portion of said zero strain stretch
laminate web, thereby relieving the stretching tension on said initially stretched
portion of said laminate web; and

(d) subjecting said initially stretched portions of said zero strain stretch laminate
web to further incremental stretching by contacting the exposed surface of said
partially stretched zero strain stretch laminate web with a second pair of
opposed pressure applicators having three-dimensional surfaces which are
also, at least to a degree, complementary to one another, but which mesh to a
greater degree than said first pair of opposed pressure applicators, whereby
said second elongatable ply is further permanently elongated with minimal

This is the raplacement shest



stretch l.am nate web | ocated between said first palr ' of
opposed pressure applicators opposed to increnental

stretching by causing said-epposed three-di nensi onal

surfaces of said first pair_ of sed pressure applicators
to mesh with one nﬁ ‘!\“ w‘%gﬂ to a degree, whereby
said second el om permanently el ongated, at
least to a degree, Sai'd gzinitial incremental stretching;
(c) neans for rermw ng at | east one of said first pair of -

pressure applicators fromcontact with the surface of sai d

initially stret c famags by sid sgaueptial sirelchingopgyations so S that said laminatgwelyig
| am nate web, t he&l@é@n&auyeéxt&éim@.ﬁthe dﬁéa@hwid&mental strefching, at leAR Bt FhedN

said | am nate web; and (d) neans for subjecting said initially
stretched porti orf9intof stretching by said secand pribefapPesedprassire apelicatossyangitae web
to further width of sald wmmhtm&s ﬁieas&bam s‘éw amectiau of §teétbmﬁ§ ishg  the
exposed of said stretched zero
strain SUbSta“QQ'Wé'E‘% ﬁamﬁﬁﬁ Refore Gaid "Wi'al' ﬁ“’ﬁ“%ﬁg wvaéﬁpe'gﬁﬁb@% the essure

incremental stretching forces are removed from said zero strain stretch

laminate web.

3. The method of claim 1 or claim 2, wherein one of said first pair of pressure

applicators is common to said second pair of pressure applicators.

4. The method of claim 1 or claim 2, wherein said sequential 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.

5. The method of claim 1 or claim 2, wherein said sequential 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.

6. The method of claim 1 or claim 2, wherein said sequential incremental
stretching of said zero strain stretch laminate web is carried out in a non-finear

configuration.

7. The method of claim 6, wherein said sequential incremental stretching of said
zero strain stretch laminate web is carried out in a multiplicity of directions.

8. The method c;f 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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applicators having three-di nensional surfaces which are al so
conpl ementary to one another, but which nesh : to a greater
degree than said first pair of opposed ssure applicators,
wher eby sai d second el ongat abl e rthe

permanently elongated wth m ninmal
sequential stretching operations so " e web
is elastically extensible in 14 |on of

incremental stretching, at |east up

r
4f..

9. The method of claim 8, wherein said second substantially untensioned ply is
moisture-impervious.

10.  The method of claim 9, wherein said second substantially untensioned ply is
comprised of polymeric film.

11.  The method of claim 10, wherein said second substantially untensioned ply
comprises a resilient three-dimensional polymeric film.

12. The method of claim 8, wherein said third substantially untensioned ply is
moisture-pervious.

13.  The method of claim 12, wherein said third substantially untensioned, moisture-
pervious ply is comprised of a non-woven fibrous material.

14.  The method of claim 12, wherein said third substantially untensioned ply
comprises a resilient apertured three-dimensional polymeric film.

15.  Animproved method for sequentially 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, without rupturing said zero
strain stretch laminate web, said method comprising 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 is
elongatable, but which exhibits less elastic recovery than said first ply, between
a first 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) subjecting the portions of said continuously moving zero strain stretch
laminate web located between said first pair of opposed pressure applicators to
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to the point of stretching by said second pair of opposed pressure
applicators, once the .increnental stretthing forces are renoved from
said Zero strain stretch | am nate web.

| . R R m

35

incremental stretching by causing said three-dimensional surfaces of said first
pair of opposed pressure applicators to mesh with one another, at least to a
degree, as said continuously moving web passes therebetween, whereby said
second elongatable ply is permanently elongated, at least toa degree, by said
initial incremental stretching;

(c) removing at least one of said first pair of pressure applicators from contact
with the surface of said iniﬁa“y stretched portion of said continuously moving
zero strain stretch laminate web, thereby relieving the stretching tension on said
initially stretched portion of said laminate web; and

(d) subjecting said initially stretched portions of said continuously moving zero
strain stretch laminate web to further incremental stretching by contacting the
exposed surface of said partially stretched zero strain stretch laminate web with
a second pair of opposed pressure applicators comprising corrugated rolls
having an axis of rotation perpendicular to the direction of web travel and three-
dimensional surfaces comprising corrugations which are also, at leastto a
degree, complementary to one another, but which mesh to a greater degree
than said first pair of opposed pressure applicators, whereby said second
elongatable ply is further permanently elongated with minimal damage by said
sequential stretching operations so that said laminate web is elastically
extensible in the direction of incremental stretching, at least up to the point of
stretching by said second pair of pressure applicators, and the width of said
laminate web measured in said direction of stretching is substantially the same
as before said initial stretching was applied once the incremental stretching
forces are removed from said zero strain stretch laminate web.

16.  An improved method for sequentially 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, without rupturing said zero
strain stretch laminate web, 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
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which is elongatable, but which exhibits less elastic recovery than said first ply,
between a first pair of opposed pressure applicators comprising corrugated rolis
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) subjecting the portions of said continuously moving zero strain stretch
laminate web located between said first pair of opposed pressure applicators to
incremental stretching by causing said three-dimensional surfaces of said first
pair of opposed pressure applicators to mesh with one another, at least to a
degree, as said continuously moving web passes therebetween, whereby said
second elongatable ply is permanently elongated, at least to a degree, by said
initial incremental stretching;

(c) removing at least one of said first pair of pressure applicators from contact
with the surface of said initially stretched portion of said continuously moving
zero strain stretch laminate web, thereby relieving the stretching tension on said
initially stretched portion of said laminate web; and

(d) subjecting said initially stretched portions of said continuously moving zero
strain stretch laminate web to further incremental stretching by contacting the
exposed surface of said partially stretched zero strain stretch laminate web with
a second pair of opposed pressure applicators comprising corrugated rolls
having an axis of rotation perpendicular to the direction of web travel and three-
dimensional surfaces comprising corrugations which are also, at leastto a
degree, complementary to one another, but which mesh to a greater degree
than said first pair of opposed pressure applicators, whereby said second
elongatable ply is further permanently elongated with minimal damage by said
séquential stretching operations so that said laminate web is elastically.
extensible in the direction of incremental stretching, at least up to the point of
stretching by said second pair of opposed pressure applicators, and the width
of said laminate web measured in said direction of stretching is substantially the
same as before said initial stretching was applied once the incremental
stretching forces are removed from said zero strain stretch laminate web.

This is the replacement sheet

Date: 16 AUG 1999



17.

18.

19.

20.

21.

22.

WA

37

The method of claim 15 or claim 16, wherein one of said first pair of pressure
applicators is common to said second pair of pressure applicators.

The method of claim 17, wherein the opposed peripheral edge portions of said
continuously moving zero strain stretch laminate web are restrained' during
each stage of the incremental stretching operation to substantially prevent
slippage or contraction of said web in a direction parallel to the direction of
incremental stretching.

The method of claim 18, wherein said sequential 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.

The method of claim 18, wherein said sequential 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.

The method of claim 18, wherein said sequential incremental stretching of said
zero strain stretch laminate web is carried out in a non-linear configuration.

The method of claim 18, wherein said sequential 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 FQR SEQUENTIALLY STRETCHING
ZERO STRAIN STRETCH LAMINATE WEB TO IMPART ELASTICITY
THERETO WITHOUT RUPTURING THE WEB

Abstract

An improved method and apparatus for incrementally stretching "zero strain"
stretch laminate webs to hnpart--elasticity:ihereto in the direction of stretching, at
least up to the point of initial stretching. The "zero strain" stretch laminate material
(1) is formed of at least two plies (451, 5, 6) of material 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 to a degree permanently elongated so that, upon release of
the applied ténsile 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 mechanical stretching operation is carried out by passing
said laminate web between multiple pairs of meshing corrugated rolls (21, 25, 27),
each pair of rolls exhibiting a greater degree of meshing than the preceding pair, to
sequentially stretch said web in Stages. Sequentially stretching the web in the

foregoing manner minimizes damage to the web.

FIGURE 2A

This is the replacement sheet

Date: 16 AUG 1899



