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el ast one edivstedeupwarilin if desired by Previgirgreckisgres biiioedingsin adxitioh lemezhanivpisanbagienerg of the

r est r ai nimegarisufacesxerts a conpressive force on the el astonmeric material.
Thiss’ conmpressive force, which is exerted in a direction perpendicular to
the de%8j Methogs of Mapyfasiyrigr thes Elpstieslly, §hirable Segment ci ent to prevent the el astoneric
mat eri al from expandi n in a direction perpendicular to the desired

directi on ofere I‘i‘ferer'P tPFuP'i°F°S§EI§é'??t Fﬁ"rFé used tp manuiachie qlastigaliv shimble peghteets efidhment

i s mechaf°tdt | ° k Bejusiygofour gengral process (categeres for mskings t he
encapsyl rﬁﬁ)y g’ e A amma |p§°sg'ftt ptiop v ba '%"P:egt hereinatter o5, BYrpese’) of so
as to re £ase e @;{p L’\éﬁ' AR A §AREng3nd mpshapisal gttachment, Fagh gf hese

i nst ant aneously res es t ?enlleforcelnadlrectlon parallel to the

| engt h of ahikfiof! ast oneri c menber. Accordingly, the elastoneric nenber
retgactsTmmthe desired direction of shirring as soon as the encapsul ating

restrapnt Aaminatlol o B¢ Bredirbehddleld¥®MBEAndiofie Srhhtrd/fi iR mbAbEN/ €4 progeés leherQlS}QaI her
exanpl e plevieuslyedagtor iothawlsy pFobéseddPrat6riab B GaMINdd 19T sbébRd Bropra&ddted! Ml AdHasion
conpri sedanchid achievell Oy Reating die BIIth Métbrials and\Rskiingthentilo§diRe undBriésainb. SAdflesion can

di scont i nls®bes achlovddr byeasing ra sBérik &€ Gne difiies tHh FraRAIS Batden tHeUndionale akdhbidihghtfs | N
t he f or nmeteriaigendenmyessire)undil the sélveoicsvaporates. It Lad afso beraddfevédryaihesivé Bonding Uskigs ,

r ec es e d thifd exigterndiate matagial, inr thesdhwsiven This thive maledat istpestdrablycapplivd 126 a tager bBtween
rigidif yﬂﬁ afpeiflp torbetbRaded to.ane aother. iThe ashedive dhen dqpesia bapd betivemicing trd imatedalsy Dheds or
r ecessed PSR be foagfiyated ugiagsa pusiber plaifietentigrms of mecharicabmenipwetion incledingseeknegr i C
menber wf‘i?qt%'"q RN SRR P menber was in an extended condition can be
used to e Er in the el astoneric member and prevent it fromretracting

wi t hodf &ﬁ&?ﬁ% for adheS| ve bonding of the rigidifying nenber to the

el ast oneri rm\za of t idifvin rrenber nd reI ease
t ensi on in %%@’ 'aSt eﬁ:h'rcf):rbes meg&%*hgtpﬁéerg E‘E H%‘Pg can
ul
t710

b tothe
e acc etk i feacf?"sﬁ‘ﬁsye i "ar%h"yt:ﬁg"

stri pQé NGhett¥¥ating uuﬁ
menber fromthe openings, |ndent ations, voids, recessed areas or raised

areas in or on the tensioned elastonerlc nenber. Because there is little or
no adhesi ve bond between the rigidifying nmenber and the stretched

el astoneric nenber, the force needed to cause relative novenent between the
rigidifying menber and the 15 stretch%d el astoneric nmenber is quite | ow
Tension in the elastoneric nmenber wlI® be rel eased as soon as the
appendages or irregularities on the surface of the rigidifying menber which
extend into their cor- responding relief sites in the expanded el astoneric
‘nenber are mnthdramn or as soon as the ralsed areas on the expanded

o ey Y N o e




engagenent of conplenentary rai sed areas and relief sites with one another.
Regardl ess of the particular configuration, elastically shirrable segnments
of* t he aforenenti oned type are par |939%1ﬂ%/31/ve|| suited for consuner

activation, since they are highly effective in maintaining the elastoneric

menber in@lu{pgnecsagt[ngtch- 25 ed and tensioned condition throughout handling

and proce ations, yet they require very little force to activate,

i.e., they ajqny SiiehafNe! fet8ss the PoFAbr of thE rigidyikg W5eHs biRsoe& in a &dhfor RGNt FrRé Ce
can, of cQudshéiched ladibhhdrie hridphobrR¥ R bippddfintsl @RI cafieh dalerd ThY icalting that @REIRSEh RE
bondi Ngsi Npreaaiélénel Qastbifier 16 GhbANIIGR 16 HRA @RI TBdNentOdvaiorios), Iéa@iBy! b giaRyig’ soh@eric 30
Met hods  Ofcodvhgl rha biythénid Godtiig prbdudsd bycihils IpyocsBinks il & nSRBIFBIMr ofdhbitieh, @ perticular
nunber of e eraRsDEtidnvalting plocdse used t o manufacture elastically shirrable
segnents of the present invention. While not-intended to be all inclusive,
f our generNdchanicaldtachmentt egori es for making elastically shirrable segnents
of the present invention will be disclosed hereinafter for purposes of 35
i | ustrati onTheTrmskeiched elastoraait mambesrand the Irigiditying mermger o5 glembers panckeAtthahed topnel
nmechani calangther sephppigally with ap) adpsiveroge d katwass the glpstomeriggpamben,and e ngidifyigg of
ways. Larimembpiogs mambers. Anexample,efithis,wepld besurigid laver maldechwith tiny sharnoipies ovre gide or
nore ri gi did ?"l‘fgp'ﬁ'ﬁ?rﬂlé‘?“gh the oyt 'Ei'e%%,stvmeéraé%yda 'tg%gﬁi‘?f?ﬁ"éﬁt oq. loagth. iill another

ot her wi G HIEELKPARPORPEISS SRV S o8 LY EPEPYS)

Adhesi on 0 anR ARoPE o tﬂee'?ﬂeisﬂbt BpEstigien o&aﬁt‘c"ﬂ%’t‘: 's and hol di ng them

together ypden bressyre Adhesian can also be achieved by placing a solvent
fqr one of mat eri als and hol di ng the

matey aks Unghcdly %ﬁéﬁﬁ%&dé of 1S proGY AikintichY 3R B pBiRd 14 fna raéﬁ@a.herther
achi eved QyicRsfsd Yot shiing 8 holided? Thoy dan'bd &bptid férMeSHuRbBSY o briciéBHirfilg! 16 both
i.e., the fdbasi (8medtSiafd kiktabielgdiéry. irfhadttisn, ey can 8B laypiol B disiisaBR aRd ldauss

bet ween t hiclkBWwhérb 3lastic ttshsBifing) PaHERrY GsoP BdustBI| itéHBibring] REUeSIFAERie\SlloWing st fsats B
a bond betmanstdins dxivipldstd Quch pbtential Bpslicdlionsl can be (feacti vated using a
nunber af different fornms of mechani cal mani pul ation, including peeling,
fracturing, stretching,1cr Oisposable iCarmeat Edmplast i ng Conposite
elastically shirrable segnents of the present | nAdwantagecan al so be

manuf act ur ed bya.f | BisipogablecDiapgrdi f yi ng | ayefo moﬁfﬁson$mw nmol ten state
onto the surface of a prestretched el ast oneradjustabie owaist i ando legol before
rel easi#g the prestretched el astoner from tcrandntension dodependentone usi ng
conventional 55 nelt coating equi pnent. 8 ofepthe2positignBiofol the on
Casting In this alternative process, the pol nds fastenerg die@ng | ayer
is dissolved in a carrier solvent. The prest 8hed el astoneric nmember is
then dipped into the carrier solvent. The coating that remains on the 5
prestretched elastoner is then allowed to dry (the sol vent evaporates),

| eaving a rigidifying polyneric coating. The polyneric coating produced by
this process has little or no nolecular orientation, a particular virtue of
the_sol ution casting process. Mechanical Attachnment 10 The prestretched

el astongri c nenber and the rigidifying nenber or nenbers can be attached to
one anot her nechanically with no adhesive bond directly between the

el astoneri c nenber and the rigidifying nmenber or nmenbers. An exanpl e of
this would be a rigid layer nolded with tiny sharp spi kes on one side that
coul d pierce through the outstretched el astoner and hold it at its
prestre#sched I ength. Still another 15 exanple would be a prestretched

el astomer with holes along its length with a pair of rigidifying nenbers
bonded to one another through the holes in the prestretched el astoneric
menber. Possible Uses for the Elastically Shirrable Segnments 20

Elastically shirrable segnments of the present invention can be applied to
many gafnents and other articles where gathering or shirring i s needed.
They can be applied for the purpose of article shirring to both di sposable
garnents and durable garnents. In addition, they can be applied to

di sposabl e and durable articles where elastic tensioning, particularly user
adj ustal e tensioning, is desired. The followng list sets forth
illustrative exanples of such potential applications: 25 1. Disposable

Gar ment Exanpl es




Advant age a. Disposable Drapers To provide consuner

adj ust abl € wai st and | eg 30

band tension i ndependent of tqreoﬁﬂfsfﬁ%h of the garnent fasteners (e.g.,
tapes) 35 40 45 50 55 9 EP 0242 175 Bl b. Disposable Sanitary

To provide the ideal Hair Nets or Surgical : .. tension for hat
securenent Caps Disposable Sanitary To pravidedine ideati ng red nmarking
on the skin c. THaipdiets or Sumpicaly - tension. for hatgsegurementa neans of
d oves Caps : secur witheutfeausing-redast i - ci zed

pl astic gloves 10 - 2. markingeooatheeskinexanpl es a.

Rental d ot hi ng (Snaé)a%?g.s'anitary " Pr ov'gdes adj ustable fi % for or

butt oned i nt o€t hDisee cl ot hi ndovRraeyid ?Tﬂl’é“. . foor each new
user G‘g‘%?%n one person (e.g. ‘“g or non~€lastht 5ce of a

per manent a tuxedo) el astic)dﬁ. Aghﬁﬂﬁ'awm'aﬁtu'rer' S re-

Al oww t he manuf acturer. : nt feor garnent.-
to sew or otherw se gt't 8 r%e Ga"_"‘"‘mgngmmh must be

the el astical by gdital BlbthiAGPlsrPred 2 ST Pr6VIaEs adjustable fit for SEINENLS

whi | e they condigd g{ttoned into the gar- clothing Wofn! By stantially un-

t ensi oned condi trhént fofoeach new userAS a COfRAHVne Pérdond(éy. -

Al |l ow® t he hone inaplace d¢foaperemament for gaanuxedo) . .. ".apply the.

el astically shirelastid)asti cs whi ch nust be abl e segnents

while they attached in a stretched ' are-ln-.a substéntially

condition b. As a manufacturer's re- unt cAdlowscthe svasufactures0 3. Non
.mant Exanpl esplacementafor gapmeénbser to sew or otherwisesaitach the open

end™of a trash (elastics mhich must be - the elastically shirrable .

over the trash applied imaustneiched, and segments; Uh"set’}ﬁ%(s;ti ci zed and

closed prior to<@ndiden 4o b. ABf® b:#’é'bs B &y

Al ows easier installation of seat covers FPEPeR $PAICR e need to fight

L onk oL, AL LAt Mo | AT fre pEAPBA fp o et

Al |l ows easi er

rment . apply the elastically shirr-
elastics which must be able segments while they’
. attached in a stretched are In a substantially
L condition _ untensioned condition.

30
3. Non Garment Examples

a. Trash Bag Closer Allows. the open end of a
trash bag to be folded
over the trash can without
tension, and then to be
elasticized and closed prior

o to disposat.

40 b. Automobile Seat Covers Allows easier instaiistion of

: seat covers by eliminating
the need to fight the
elastics while hooking the
covers i piace,

c. Disposable bed sheets ‘Allows easier installations of
' corners whizh - are
elasticized only after they

o are propsriy in place.

Beyond unidirectional article shirring applications, such as the exemplary applications set forth above,
there are still other uses for elastically shirrable segments of the present invention. For instance, elastically
shirrable segments of the present invention can also be employed to release elastic forces in more than a

55 single direction, i.e., in two or more directions. Embodiments of the latter type use starting materials similar
to those described earlier herein, except that before applying the rigidifying member, the elastomeric
member is prestretched in tension in two or more directions instead of one. The result is an olastically
shirrable segment that when applied to a garment or other article will draw in or shirr an initially planar
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corners whi ch - are el asti ci zed only after they are property in
pl ace. 50 Beyond unidirectional article shirring applications, such as the
exenpl ary applications set forth o984 21#8Bt are still other uses for
elastically shirrable segnents of the present invention. For | nst ance,

el asticall i rtrlggljllg? ﬁ\eﬁgeor %reoélregh}aﬁs I%'Eh%? ﬁ\% in HUQ{ %E%hl%@tno%a% P?e uan ectlonal

4
oi |rec

errpl oyed Qan{p%t

, in two or m)re 3|rect|ons Errbodl rrents of the Iatter type use
St art| Ng "BRdideb Waﬁs SiiSbrbathting BlabtieQF ShiHasiE Sdgherls RRIAniAiciener €i n, except that
before ap Ty mg—emnber, the efastoneric rrenber S
prestret chedwhild noEiRehded td b dn\eRhaStiveTstiRY, EelTEIGWRPAS illushatve Aflwas tORRch diddBieally
result is shifab® gihértsodf the pidsént Inddatich 16 @ garmant ot dikdr aniblien applied to a gar nent
or other artiHskeBondihg draw in or shirr an initially planar 10 EP 0 242
175 Bl port i onWith of Withowtiab adhbsivei N two or nore directions rather than in just
one di rect i onb. Disreterbords.cor geniticlionssndingaidng dhedengihebthel eampositostiuctes | | er herei n.
Preferred Way\tragénid Beodingoor ati ng El astically Shirrable Segnents into An
Article 5 \Wia Witheor withoyt eddifiogel hest be an exhaustive listing, the follow ng are
i lustrative oWityaywithod aghesiveeh el astically shirrable segments of the
present invent |"kﬁ§°f°€?°&'“§§?‘ﬁ%ﬁ?a"8’|"s other article: 1. Heat Bondi ng a. Wth or
Wi t hout®an & ont

b d
the length of ?ﬁew'te'arﬂotagw'ﬁfmw?Ie?waém%t B 18 o8l o) R cpace, Byyeriog, v

Wi t hout addFtF' |)1heat b. Wth or without adhesive c. In discrete or

|ntermttent n vl ﬁgp n‘%f’ (e.g. within a tubul ar
ss © 9, a
po\ntﬁwn of t e % e ff?a e SRS, it BYin SR Bibos
Wi th st aplaserana! b attac (hhe 9& 'tthf‘e dsticdiy shit8d séblely to 18 ed BlbstomaHé ©
sensi ti ve,combiferdt Mg chmpts Hué‘tﬁ‘r& atel than to thé! rigiGlyRg tdyBOTIs Rafehdrdy ls6beddBRNS Of
at t achmentordeProf 16 cAfposBS reféﬁse%daﬁﬁ indhd ;iré‘skr&cheu loladtdmdrid maMBér, BRHB Moldnheha@b! e
to attach obdiebévéeiBidlprédtretetioll biEdt@ndri® mefbarlaAdth Agdityig MBnber.aklthe aobiieRerelcase| he
pr est r edsc pdigrithadt mémbet 1§ cOMPIREN Stfidped Bwdy TFheRMig) MThdng aslicati6is iichighi deekableén
to the ri gavdithe pragretchedeslastombiicsmérsbof) epesed|in sbrepolliensadl St domp@italfar the Purpbse @f
cConNposi t e ptoviding paidts & ares foF attactimnt th the preBhtroe bibdradicle katmtetastizalyshinediber |

rel ati ve novenent nust occur between the prestretched el astoneric nenber
and_t he r iRytetiefl Waygof Heletsing.thel Tensidnen thp Srestesrahedband Terpinped Elestaniedc Membedi f yi ng
menber s conpletely stripped away. Therefore, in many applications it is
hi ghly desi rHiSfeeare yaripys draysio f9leasst tepsjon He dhee pragitetshask plestameri Slemeorpip scomPesie :
some port |35‘|'F§H"Q§f°f thA eregeshisLRatiane Whilgthe llowjsg i3 isnat ipindse inhe @iayStiRy FtHP%’ sgiforfly eas

for att acHndlErralive pugpass ‘t’ﬁ‘\?n“la’“(?f"’ﬁ@le o fefoass; rppt és el astically shi rred

Pr ef d fechgnica) Nanip A 2 hed and T

El ost onfri o NEEP" 1 orfia ¢ %}ra%‘rfsegmwg L R
prestretched %sé %m m'?e sli;rﬁ SPQR 16 structures of the present

i nvention. VAISE £ &éﬁi ﬂn& eu:anaag s&rM@ymeLﬁemﬁegxhaust've it
dogs set fortf sheie 9 (oPocf!s dbipbetd Yoirkthurd A rree-

t ensi ongr el ea&ﬁe&%ﬁﬁ%&-seémn)ﬁ%%% ﬁﬂbe Sani pul a ion by Han

Stretch the esltsrerh RMEIMBIsiE stikclubdGh 4T dre BN BérbentiBgar th hoRbrid ro@bszs@ﬁbu by the

el ast oneri c ngredwetcheartstomiér. ri gi di fyi ng menber(s). b. Stretch a discrete

| engt h of t het. syppibtb tigiditying theinbiér @longthe Bagthibr, aciosd thd witth oi/the) ¢mposite BtauctureON  Of

t he conposite diStipodifientye lagérmeen the fingers. d. Sgueeze or crush the
conposi4se st r udt Stipoff ®quivoiotthé layen conposite structure having a three- 40

di mensi onal ce-déildsepariionof the attiple dnwhichebotti e exposedesuriege pithe blastdmeric mepberiand
structure in the exppsedsiriane efdhepisiqivingumember have bron sespiedll e f or ces applied by the

In such an embodiment of the present invention means are preferably provided 1o release the restrained
elastomeric member without removing the rigidifying member from the finished product. This may be

50 accomplished by incorporating the rigidifying member as a permanent part of the finished product, e.g.,
the exposed elastomeric surface of a strippable release type elastically shirrable segment of the present
invention can be permanently bonded to the product to be elasticized and thereafter folded over onto the
product, such that the exposed surface of the rigidifying member also contacts and is bonded to the
surface of the product to be elasticized. The resultant product can be elasticized by simply unfolding the

§5 product to its original position, thereby separating the rigidifying member and the elastomeric member
from one another along their respective lengths. This allows the prestretched elastomeric member to
recover to its original dimension, thereby elastically shirring the article in the area of attachment, while
the rigidifying member remains adhered to the surface of the product.
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prestretched el astomer. f. Strip off the rigidifying menber along the

| ength or across the width of th% 05|t structure. i. Strip off entire
| &yers. 45 ii. Strip off ﬁopgrﬁt" Blof the layer. g. Unfold a
portion of the article to which both the exposed surface of the elastoneric
menber and MBGa @gmla %rqu\;,‘agh"qg the rigidifying menber have been secured.
I n such an gNGHEHESE e ekidlvelai¥Ritd on neans are preferably

provi ded tobr@duﬁ%@ tﬁeh%mb@s‘&& M@%ﬁihﬁa&n@eﬁla&umﬁmr W thout rempving the
ri gi di fyingchmgdmé cdnipasielshtid Miosdhadured aflsiCt . This may be 60

acconpl i shed. Ryivate& pértiddl But n6tGill lohthe Blaglic tBngtl bl thetNIEE MmafipulaliorDéi oM RAQOFioPa t  Of
t he fi ni shecthebmpbisitd structurg, leavind) he @NPasBEEH consBMérGome partichlof tha eempakiteastradiuré ppabl e
rel ease typeciedtambnuayl | y shirrabl e segnent of the present invention can be
per manent |3y MechatledManipulatian Ysing d Bobd Breaking Elemastt | ci zed and thereafter fol ded
over ont o A hendprealiing telementcduch bsab string faepot duktop.ueté.ccould e adhes! toi the dénfinpsiteg
menbero al suctuse fonthe pumprs df disiypiing dhe tond betwees dhef igstietelfed felqstomarig dnemben and the

el asti ci zeWidifymgemenalagy jof BAMbYss- AL IBstaneaPNB @r Elorpshond prakingfifamentsspyld b sedledi ng

t he 55 Depyseru e qlastomedc giempgers, 2nd Yigidifging memberegry mg% PP PRingoup the
rigidifyi rf megtn{iier bond pefwean e, pregiieiched: olastomade mambed @Rk the igidfio MeMRY ¥hei r
respectiv ?"é’ﬁijt"ﬂ‘ﬁd berpypken. éﬁ‘ﬂ’%"’f’ﬂ@'gﬁ?@%’? maerRR hembateeas faT # rospantsieeSe of

recovdt td®TPY ori gi nal dinension, thereby elastically shirring the article
in the a h nt whllethe rigidifying menber remains adhered to -
t he su rfé’%ﬁipB ikl '{{se . EP 0 242 175 Bl1 2. Mechani cal Mani pul ation
b Machi neAon:ﬁul cﬁfeaﬁ.&%e?eﬁpmné}&ﬁ%hefd!"j{m b &Héhgin fﬁe"ﬂ'gs grﬂon n be

AN alifaideliGh &9 ¥§ e folidWing eRdmple Erﬁﬂdd%ﬁts%’fl pf%§en\r' n@é refy-
Pass t hey ggqgﬁ,;ete structure through knurled rol : Actlvate a

portion, but not all of the elastic |ength by rrechanl cal mani puI ation of
only a petampen of the conposite structure, |eaving the end user or consuner
sonme porfion of the conposite structure to activate manually. 3. Mechani cal
Mani puad aselid SedlConfiguratioBond Br eaki ng El ement A bond. breaki ng el ement such as
a string, filament, button, etc. could be added to the conposite 10

struct ur e fThe erntipdimeutrifwstcateddn thl isimplifiot! ipergpective ohGigwle b edmpeieas thih layqus f ity #8,1Bhed
el ast onesdntinupusiyisesteccanchaettriderdt & pisitahod yybper@hiduile it ésy subjeqtipdension Fh' thpraly fafmins, one
or\uor e birikmisatesrperie srucipclAokthe prgsadt iventiopa| ed bet ween the el astoneric
menbefd andhe WBoY isypaintaingd iy tepgionndr dying thefehepation pipesss by gpmcﬁgg bRbvaen @ pair of

fil ament fxeq jpigs t&’&ﬁ?j WSRAPIRR 379 ende °&F"és‘¥?35?‘?!ﬁ%" ubbpraghogihe p n%'é“ra"grfhe'?"’ﬁ%’

ri gi di fyToRYAEBERd b MPASRBIAPROSIG GRMPINATOIGPS, [E e pS SPREIHYHIBFGNR Y ng rel ati ve
novenent Mttheiebet ween and a resultant rel ease of 15 tensi on. Exenpl ary
Embodi, poi nted cut earlier herein, nunerous benefits afforded by

practiti ng ghe, @%a)e%ﬁmsxé ﬂg@&t%m %k%@%E@é&%@b%ﬂm%ﬁ&%@@s&fawys
n

The foll OWEHH i r
¢ opr esenpry s 8 1130 & e ks o A Aty b bl i G

Il I\rstrated I n the 'Si rrpl |f|ed perspective of Figure 1 conprises thin |ayers
lgm g&uiphfeneont i nuousl y seal ed on each side of a stretched rubber 20

Whl le itTIS Subject to tension "T", thereby formng a tri-lam nate

conposi t e Yeitrod t ThaemdlOmpdiset Hisat Paales dlotel ISOR/PRE 1500. WD as availablacromuVdnierd Casp.,

mai nt ai nBidoklyn, N¥nsi on "T" during the fabrication process by stretching

bet ween a pieatiSeitifg {3; Rwell Jetting - Max 30, wr appi ng the ends of the prestretched

r ubbers abo@lamping fidyrp o 48t#mpi piece phenhglerataekbwiiht76 mng isng; i 3. hyymediechpite: padrold ynearwaghs  of

opposi ng®nsl (e arpifsPp @ad30iEFigurad) general Iy shown in Figure 1. Materials: 35

Rubber (20) Ful f1 ex 25 rrm w de xO 178mm thick (I N2732) as avail able from

Ful f1 ex, _L’Eﬂ‘_"f’Brl stol Fil m (15, 16) - Dow Chem cal TryC| te T 100 D

having a t hckn ag ava t
¥588| \SI\ZP xf'u © sm ﬁgnca J: or g)lsc 'ﬁgxngg npisn orces gure% q'lﬁe Tu ber F\‘:vggpl PRS
en agan | Fn%rlg} allr a %&ﬁgd’ rubber o remove dll’t or unwanted powder. 25

mm wide strips of Trycite film were placed on both sides of the siretched and clamped rubber 20. While the
rubber 20 was held in tension "T" produced by its extension in the clamping fixture, this 3-layer sandwich

65 was placed into the sealing position one the Vertrod impulse Heat Sealer. Several (5-8) seals (each 3.18mm
- 476 mm wide and approximately 762mm long) were made until the entire surface between the stretched
rubber 20 and the rigidifying film layers appeared o be sealed. The clamping fixture was then removed
from the Vertrod and the sealed trilaminate composite structure 10 was carefully unclamped.
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Brooklyn, N. Y. Heat Setting'- 3; Dwell Setting - Max (10) 45 Cl anpi ng
fixture - A914nmm pi ece of angle steel with 76 nm | ong 12.7 mm dia bolts

seared near each end (shown as pi n§P82483d583 in Figure 1) Procedure: 50
The rubber 20 was stretched to twice its ori g| nal untensi oned | engt h and

cl armEd i nt Olnttng Fp‘ar%%atfe IL[.H)I;IFO %}lstrgctéi %ﬁéw{nl %Jeat Blrm |ﬁ ItHe%?oth
S (e R e B
by direct ' ga |s o oft Ial 108 or 9nt|F1€o'ﬁP\41§n c{u mgOJperatlons
unwant ed PGS e arki 1475 1844 éu9§tan@£n aWdr 1 ah® sthibld; MNAS S apfedaRd oP B sMBdH) flat
si des ofs t Rf-efabilc@inTR@HiIANCoxRbIR ARt MPRE! asﬁ@proﬂéh?& R shifd®r thel BRGence’ &t tiigien el d
| N tensi ONin'thh prdiréibhe SEstoieric infomBer 20N4nd Arwill BmbiR ¢ thib 3EMIuAM itfid Adkivbied by luBihGone
3-layer sasGndredt tomedhdmicalnrsipalation nthéds RescaiBEdicaferme@int i on one the Vertrod

i mpul se Heat whemlefsion iS@leased in thdprésiretsiasd|chstoragtic methbdr0Mmsy medharital Mamipulatien ¢ @
appr oxi mat edmpositt 210mtteOfiig) layses 5,160 dalanintd frorh e erestietabeds tibberc29, Ipefmittrgnretative
stret ched moMsiment tifebetwdent The comppsith $tyuctng 1Dicknbe apjiatesl im ppalicnodidnst @y alpeg Beartied .
The cl anpi kgtf, depsoding upersthe leeation andwioareb ¢fmsenhanind mesipulation and t he seal ed
trilam nate d’bﬂ%@%ﬂ"t of easicsacovery qlteingd Jisipg fastingte| sfruetyres ahﬁedynel@neraﬂvabow P42

175 Bl | n Fighres Thapd AN o coyrsenfiepardunes H dnitiat @geeﬁfsweai'?ﬁ o the elgsipReyic membRiAfn
i n great | ywdifsdheyeigngty phihe roidifying megber_or mempbers; Byqrone @"1°Amaf"ﬁ%s prddipnsiopn t
forces &h ?J '%’eg a‘?ﬁ“ pYee 4 Rertidgvocean eiaings Leing fopfiguratiopsityfiar to the one shown
substantla'I" “‘@ﬁué" YWhis type of construction is particularly good for
cont i nuous man.uf acturing operations, since the |am nate conposite 10 is
substantlaEf——y—pJ—anar and stable; it has the appearance of a smooth, flat 5

noﬁ e} a%l toh npgéapcgnhdu% 4t exhibits substantially no elastic properties
in Splt OLM tension "T" in the prestretched el astoneric
menber 20; aRferb hroVthdny waTRiwRich Rontd3htfuctibii sEaldd bmbbditdntd & tRCHrdsémiREntBY cahSieNd

one or nor gadaf Tﬁé’@nbﬁ&ﬁn&ﬂ@ﬂé&&lhem%ﬂié&féh W ERERbIE APPovidé & GirplGrdy @ denioRdirate the
herei n. WipRiclceitspton i s rel eased in the prestretched el astoneri ¢ nenber 20

by mechasi calMmarsas: samatas Bampl It he conposite 10, the filmlayers 15,16

del am nat e f [Equiprhéne (fame as Baimpldyd r ubber 20, .perm’ tting relative i o novenent
t her ebet ween The conposite structure 10 can be activated in small portions
or along its entire |length, depending upon the |ocation and degree of
nme&hani cal Peegskigul ati on. The anpunt of elastic recovery obtained using

| am natéostructures of the type enerall shown in Figures 1 and 1AW|II of

cour se, gg:&@%;@g{;’gﬁ?ﬁfm E%Hlée l;g wag tecap g% fop etE?‘ﬂ!Pp!-ﬂ I eabedim EP:’(
b ! ! t
rerber g5 r @ "ffie& 'gqagg ﬁev%f* éib8'<'} 'ﬁfg gw fgghe

proper sel ?gi":gg ’%\ee‘?’ﬁa’% gl

over 400 pﬁ’f?e h "g

shown i i Fwﬁ g mpm ﬂa}*ﬁ? °r'$g‘§z S T D s
There are Ty, Ws%jrf&ﬁ@“ %Q&n il Q:‘H W&)%fe i, SIS Hinatat ém% %“?he
present i nygRd,joQHest Exaﬁ\ o .lhbl mbd?:m?e‘&@ﬁﬁ&ﬁ nQBaidl th
Exagpl e |1 sdafida¥ o Sreare&h&p ugbéf\@ﬁ wilP nét DITH Edaioethg fghd? Asih raﬁm%%ed férosealing,

Mat eri ale: by TRddbihg B AL éf)theﬁﬂélld%md%{uon at Mhight %ﬁerﬁ?&é’lfﬁ% Plabe mRﬁé)ErG&chﬁed 30
Const ruct i gstderié Fembdr libthatBIcaNPihe uhsoalf &6 1aREAEo 1M dhcdvBred BRI rigiBifying 'ménibers,
Exanpl e | mehsbsee@tbasUioide ilidarsited itdbttac the @8inpdsimbtBihl toar reicle/6r daiméht. lIinmid se
Heat Seal efegard,zee Sfabddinmet 118 Shawvatin Eigurdi2,atherbinaostraiamad| rudBneo(is Birainsld B e Ipairs N
t he Exanpl ef rigidifdngbaathbesnts, 6central |y | ocated section (about 1/3 the width
of the g&r et dasbbwnubbigure 30} isejsb posdiblego sdabthg piekiretcherheglastomefic inbrabes 20 Wt rigltiiiying
rubber wasmamberh@df 236 cdt deplated lo¢atior8 5217 2¢fl, despgdtively. ralond dies leadh 16 theCprestretched s
al ong t he Plasiameric dember whilgdho elgstomatic membar e subjeettortension " T20f aneplestiealiy] ehirrabier
nost pur poSWaentceripeeg he ’e§'t"?'19c°PEIPQ§§° 8W°‘t"ﬁé"? ?ﬁep"ﬂ‘é?cﬁ"m@lﬁ %%W@“ Pyttt is till

simlarly }F‘?G;‘fﬁlﬁ%" @t‘P?f{f‘Pufres't H'é! r?' t@ 5 HB‘? 7:5 fpaso tr:’e
Hovvever ngl ¥ elasticize

h W ncr ES & Lﬁjg of the
prestr et oh; g@afé?fdg *%%;*’f%@?éesvwgaﬂ@" | ﬁFﬁ%a e Tﬁ%@w RYRBT nciat i on

that mght otherw se take place in the prest retched el astoneri c nenber in
that arga. If the unsealed areas are .also left uncovered by the rigidifying:
menbers, '
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the exposed areas provide i'deal sites to attach the conposite material to
an article or garnent. In this regard, see enbodi nent 110 shown in Figure
27 wherein the stretched rubber P2 17881 5 ned by two pairs of
rigidifying menbers 115,116. 45 As shown in Figure 3, it is also
possi bl wal the prestretched el astonmeric nenber 20 to rigidifying
nmenber s —216 at isolated |locations 217,219, respectively, along the

| engt h (hﬁgid;-fhﬁg RSRsh bEdr g Gpast oneri ¢ nenber while the el astomeric nmenber
i S subject—to tenstom T ——tf an elastically shirrable segnent contai ning

the resul tA g 1yenenabient ot the piesdnBinvehfibni (Ribisup Bikd i oh Gneddideddhly) €dn e Griadg @itiTENT
Whi | e i fprobér sSibdtibh of fild thickhiefatld dyrdoatn Soheéidh "T'Tin, thd dlastdimbric risnbdiice a structure
which is partially elasticized upon release of the 50 tension fromthe ends
of the dmprignt. However the partially elasticized article can be further

el asticized, i.e., the tension can be increased, by nechanically

mani pal at i Rugbarisameg @abxampleetanddhs 217, 219 of the conposite 210 to rel ease

t he tensi drimy @Eheesanie wgpe johfilm g8 wasusedin Exaronlesti @ed B bptits dhigkness rangrd fem 88 mme. 55
13 Efte grent27mmmon gyccesgivgipamples.| | Ri gi di fyi ng Menber on One Side Only 5

A two | ayer enbodi nent of the present invention (rubber and filmon one

si de onlgﬂljﬂﬂﬁ.'ﬁ be made with proper selection of filmthickness and degree
of te’ﬁsior\/"T" in the elastomeric nmenber. Materials: 10 Rubber (sane as
Exanpl es | fé'f?ﬂ(sﬁ%;aﬁﬁfaf?f’ ?he sqre type of filmas was used in Exanples |
and 11, bu?a"l"i"? fec(T(arT(gss ’r‘aé"r?g‘fed fromO0.038 mmto over 0.127nmm on

successi pl es. Equi pment: 15 Vertrod (sanme as Exanple I) d anping

f It ews Exanpl e |) Procedure: 20 The same basic procedure
described 13 s&RdBakldrdBdurd dddcdBERiNRbiebtiol@itn EXERDEY s bipioyed P térdficlinind he

el ast i C3|abtiaify Bhifrasidb3meRe BEBGSpIO fil, BeastMaE thb [plestréich6® Rid thidfthed fiBbeP e Rdd £1 Ched
and t ensdyen&igiataliigeiim 295 Rl s&&a«yeﬁly Gho §itiedin6rodi \tb Flim fal twiagek ToMpaite SMARS tO
only ongerserdlle showd ireEifuré @. Fre odsolics@f bapRis neaél O toBservdd thatbif thg Eigidifyl lin Shown
i N Figuees Kad afhickids lrethe mngeas ot to Swbimpiils ¢5028maie,051 hm)\\the caplppsite\sevdplé Biditteridéd t he
rigidifyeag upiin arall whéhlinclampbdaHdwevet whenstBe rigidifyihgefilmasitited & thickeesé b thevengeiof S

(0. 025nieud .t@) Tde ity (0.1CMemC-0 Ap2sein).eths aappasited $Puctuen 8iddtendsd dei rémairp plamar avhero| |
when unchcdamped. However when the rigidifying filmexhibited a thickness in
t Re/ range Wsingfacene-sided dneteuctipn| of theQypre(rippasived ip comBetiay vith Fxamplorith giowe @artial oUct ur e
310 t¥ndewnyoys peafing 9f ap|adislaor gaEent imbe elegtieized to i qgposedntide. of ithecriestreiphod @kt i on
of the tspsianedcalasiomeic) Mepber 2P Sueh sAMRIGie AooRssibiy malep |it mistivalys og5y (1P el By 30
cont i nu&Praras F‘f"ﬁ%’eo?o hileip 14 sybsangplly untegsioned candifian dq theariicle,qrgament fo. be
exposed PEFIFEODI MBIl 7Y GeYPRLICRHRY U9 TRl ATy SR8 §F BCUBTINEEPE MM W8 °f such
conpl et E°XEFELP ity makes it relatively easy to affix the conposite
struc?ur& "’;‘,86 While in a substantially untensioned condition to the article

or gar be plasticized in nearly any desired | ocation using nearly

any YD o] sedoifiGHiO willBBEs CBRdniling iy gy B MuREAENL pattern. 35
Exanpl e ating Features in

Ri gi dipf Yi ng J¥R&RD HsBnO it may Bo CiREifaBlb thdt Vory AMGEMedhbniddP Ynakuldlers of 8! Igmihdiat
very | i tchhpositieinetire ®a lreqiiwedl 1o tbicadd 04 tendiont ih el phosirdiehbe olastimMBAS mbMbeit A proédds € be
r equi r edhat @ar’ Bé arfitmédien tanmEidNstiuCturbdIef b qrdssre tindadidn,cdudls kO s desoiiieban . A
pr ocess coimattior &ith Bamplerl,fio meerenicah pebrapansdf the rigidifyirgt flm &serofis tilic16ib emiac the

i nvent i emepipglatiomnexded th oause the prstreivbel elastomernreathen?d teirdghin Exelagticiy. |, | S

mechassi cal perforation of the rigidifying filmlayers 15 and 16 to reduce
t he maniMatgrialeii on needed to cause the prestretched el astoneric nmenber 20 to

regain its elasticity. 45 Material s:
Solid seal configuration composite structure as described in Example | and generally shown in Figures

1 and 1A

60
Equipment:

- A sharp pointed tool -- awl, scribe, efc.

- A soft solid rubber at least 3.17 mm thick
55 (silicone, natural rubber, or etc.)
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Solid seal configuration conposite structure as described in Exanple | and
generally shown in Figures 1 and . pment: - A sharp pointed tool -
awl , scribe, etc. - A soft solid" #@tﬂ)%% &glﬂ"east 3.17 mmthick 55 _
(silicone, natural rubber, or etc.) 14 EP 0242 175 Bl Procedure: Small
fracture ppeaEeOr holes 28 can be created in rigidifying menbers 15 and 16
by pl aci ng—the—fl at seal ed conposite structure 10 on the soft rubber and
poki ng smal Isnam kr@sfturé Breast or Wolbd128 & b8 ltidated WDjighfirying MEmbors (A 18| dy)plasng e fiat

Fi gure 5. sckie@ compasitd1sttuetire 218, ont thee soMriitbef] Aritinfivking sidlichole® Gl & twith thei sharpRBjeéNasC al
mani pul &t generallye gnhown eiel Figure G| FBes @notec NGldsO B8, i the tnfdes pPramsticr b rbdadtioal ia Shafanicalc
menber 20manipuidtion regaitelit tarvblease npnsien tire thet prostrbiaiied détomefid lmember 12058 nthe desaltust er
hol es 28 ocamm@site Atruntnrer 0 tMaking WeBmediameder thples2820n(3y1 7w tenteSurerkeqh pasticulaniyoveelme nt
oper ati ons &ueh pasf-tregtment engratigne cp riff dasiradd ben pertarmeid rais eag rintégrab aert ofpthe cpnstruction
const ruct P@depfﬁdefedﬁﬂ'@“lf ghirrablocsegments lequirinh jmechdsicel manipiation do r%ﬁm fensiqy in the
mechani'eaptetahed plagtamerie memberr Ehecepiast efcsyeh pest-ireatinghis ta peaken tbe ¢igielying| rambshey i ¢
menber. THE&M E’E'f“ torcontiol whepr e riqiditying mapber o F‘G’“W@a‘[@éﬁ"’t%"%m ﬂ‘icﬁ “W 'a'
menber or t"?‘Fe ?"&H?ff’ GF’" "69 c,sﬁﬂ‘t ‘lﬂ't“’\ﬁl’f@ tep'?‘i‘?%se? e

fracture H’ ?si‘ﬁ roper f° n";g sei ?rg ! %ed i B?
t-t
P oy B gmrgt %geg) iér (g° ’gf Rior g e o, %’68{"?’@? B8 ed

with | ess 8 ano res o astrcally shirrabl e segnent. The
actual br R\Pr fracture pattern in the rigidifying 15 nenber or nenbers
can be controtted by the design and/or |ocation of the holes 28 (or other
sthess zsomﬁrdoatﬁ.g o OPrbRBichIdRd TénkiBl EhsbBierdcMbmbast - t reat nent process.

Exanpl e V20— Furd Coating of a Prestrerched and Tensi oned El astoneric
Menber The eahaskétiedly skiradd sdgmbite of EBEAAPIO Voact compAdstp lacroér@ctetl efastofdric Suthbar
prestretc Iamdalcelnaasmcedrﬁcrsitran imandemip s3Slerh @hdithércoated wittetin[@oas #15@06 bfra fRidaigRityng
syst em anchatettn coated with thin coats 415,416 of a fluid rigidifying
materi@. 25 Materials: Rubber - Fulflex 9411 - 15.8nm wi de xQO 178mm t hi ck,
as avai | aMawrifls:om Ful flex Inc. of Bristol, RI1. Rigidifying Layer -

Pol yst yr ene, ne, Grade | R2PO, as avail abl e from Amoco Chenicals Cor

Naperville, Huplrer Ewlesarveﬁﬁﬁmmwwﬂm Rigtycas aypiablefom Failfiping. SoRshB !
Miwauf act ur i rﬁf AT P°fVﬁ'r¥’°“° Erele 2R s availpiefromypoc Ph?"e?a's Gﬁparremsr .

3 o SO Pghipragesiape. wiing | Goomists, 1cg G
oo nﬁa,t. i wfrga‘erﬂ .oEE@E o5 1 @P o35 PRlap drom 'a%%er %(P‘?‘S?tss?%% ar

to the cl H??f'n i Xxture used in connection with Exanple 1 Procedure: 40

The ri gr di er was m xed by dissolving 50 gns of a polystyrene resin
with 15 lEl}{ﬁ tu xhlororrethane To this mx one bottle of white-out

correctronf ne.) were
added. The 1%“8‘%%%"@&?'& g‘gsr"ﬂ%ggﬁ@hée{%{bs ret crl{ée mp%ogﬁa%tmte@g tﬁxat%\%nlege its
untensi onegeddargt h and secured in the clanping fixture under tension "T".
Ansgven coattmg of the fluid mxture described above was painted on 45 both
si des Gb thernprrgrifyidf i@ dwdsUini@l b disdolangd 501 Shhs @ Ndl pbiityrane | ream twitasso frhiashed
of f, | eavidiaigoryedthanel Ta dhisd mboabd bottle 4fl whitbldut @brreationr fuite with |fibersl and tsbivént [bases on
t he oppos éupreximdtely 82grast) welseadgedest r et ched rubber 20. A coating thi ckness of
appr oxi mat el e dp8mminide (ribb&2s thep stretabed-id abladst twive dis uintensiopeddangihtand sdchiragh indheo f

t he prest clempineiikiymundeiciansion T80 An|exen eoptingiof thadinid aixt?e desciiked abaye wee haimédcen

mani pulat Pefh sides ¢fiike presirgiched Tubbebwilior brugh. 3nd the selyeat was(flaghee wif lepxing behindrigidy
Fi gure 6. c%nquﬂdﬁp 6.0f\gfyrene filled with fibers on the opposed surfaces of the prestretched rubber 20. A

coating thickness of approximately one mil (0.025 mm) proved sufficient to prevent collapse of the
presiretched and tensioned elastomeric member 20 prior to mechanical manipulation of the resultant
composite structure 410 shown generally in Figure 6.

50
Example Vi

Presiretched Elastomeric Member Having Peelable Rigidifying Merrrber

55 Elasticaily shirrable segments of the present invention can also be fabricated so that release of tension
from the prestretched elastomeric member is effected by pesling away the rlgldlfymg member. The
elastically shirrable segments of Example VI are of this variety.
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Prestretched El astoneric Menber Having Peel abl e R gidifying Menber 55

El astically shirrable segments of the present invention can also be
fabricated so that rel ease of ten@ﬁﬁ"fﬂﬁ#l he prestretched el astoneric
nmenber is effected by peeling away the rigidifying menber. The elastically
shirrabl qygeggents of Exanple VI are of this variety. 15 EP 0 242 175 Bl
Mat eri al s—Robber - Ful flex 9411 - 12. 7mmw de x 0.178mm thick (I N2732), as
avai | abl e f pgBb=tulnbedart 0§ ; I )

t hi ck polraet hyl ene, as ava? mﬁlﬁe&tx?{;rﬁ; '%'%."25”‘ 'N2732) aféJaﬁQ:r&ame]FQ1f|§QThé AB&%!O ||
Adhesi ye - BiM -l\tbﬂblrﬁﬁlk4rﬂ'b&i‘bﬁ%@l&et%h@%éﬂﬁnaﬁﬂ%m(okﬁ% CofbS Cai¥dhtoh, e from 3M

| ndustrial Rmeshect SMDMatical DiaipsteBlAdhd3Rb! Tapd1896.S &t avalatild| HORE S : IndkSridY Hrddu@sl -
Ther mal |DWisionsSt. Rdelamintesather Model 24PCS-1/4, as avail able from Vertrod

Corp., Brooklyn, N Y. Procedure: 15 The rubber el astoneric nmenber was cut
to | engt [Eqfipenit 178mm) rubbed with a piece of cloth to renmove any foreign
matterfromits surfaces, extended to approximately 2.5 tinmes its original
unt ensi onedvareadgt Feame 'mpalp%,- Hea SeaierdVipdelrR4PE1/6. astavsilele froro Yeltredh Comg Beukiynace
wi th mas®¥hg tape. The polyethylene filmconprising the rigidifying menber
was cut into pieces neasuring approximtely 38.1 nmmx 254 mm. One 20 piece
of the p(f.Ir i1 ene fil mwas placed between the Vertrod heating surface and

[l
t he exfend Wlth tsla er di S|on aI| ned with the | ar
di mensi oqe © r % ?’T"%:f %;ro rfé'g "?‘fﬂf’:@g 1 ! "'bGrPEGP?)Pf M%q%et
to 5h th 5n easz}ﬁ n }s?ﬁpg ?t;ﬂ}l Sap é)g ngaeng Q}
ath er. ﬁ'lsﬂé‘i ng%ﬁll cﬁ rox| §-[l1 mm gg nin
t he\arga pfeb@&f th’@p%ly@ lo @ énmg et ¢ Iasgo fht i |
the r esu'vﬂith RialgdMdimétsn Sighé |thﬁL l@rg&rlﬁne% rla heﬁ%%o Q'H'Fﬂe%fn%
gener al | Yonio! wds bt 8.5, thdavidl & 100@=R hd i -ﬂa{&r&@m%éak Sielitol .f all d
i 11 ust r atsedbdi Matbria@ivede 4hen Thisved @R Bodle8 20@S it R NardLMBVVES: not Q@ale\d,ec; fhﬂ

setting atbcethteoths rapodt6l {nfbthe josuling IR ateQRRIbiRl alohdsided b8 cHRigurktiol raW"t 0
t he Vesst sipdlarjtathet describdudih cdnhetiohayitd ExapRaIN SidaNuskftedtiFigdrél Nat e was

per pendi cul @e laminateheasntbgnoremolietithe Verfioddfieat Setting @djListétito A0 gMax)f anti ldRe pRd\GE. thel e

| ast 6. 3%minatsfwas lnlacaddnte the Vertrodhjsws $pathat the anafpd digasion of the [amindie Gas papenaituiar i al

st r engt h farfepior Himeesiop ofyha isealingcaread the dawe Oths lasiied. 3 mimnad thie damirate viak stion esaldd agdire 30

| aki-nat e RSVt apdmamsee gsteagiiranch theteby mininizen sppnfaneous gelagination enthatversl. Jheasped
firm y’" b@f‘Wé@dﬂaﬁ H’@" ToreaYed fEaaeithe Yedpd agidts opposite endiwes geabrsd tfirmihp b@weemttier thumtt he

:f-‘-

end of it a ppjgbaly P‘ 20 fram dhe-and |°tthwa°9m[3ma Beaptudien glastic wes arssoed
del am naf‘il tﬂé’°1a ?t'° f1gt°H‘€‘ Pfaﬁ? r'ﬂ!ﬁ' epeastTede Withayy ehapging ¥ert
Vertrod & t ‘(?EPHrs% thrhits Ipnaiiwas qripnt t he
Vert rq’g %{pinﬁ ar e aE?’fTQ é ?)lfﬁﬂ'f“ LW rrfélf" daminates Thish o

I éhg@ ll'f %ﬁlgﬁ I o excess ten rﬂ? ? m IPfatﬁ'?if?af"e
Th| s 35 L,ﬁa‘ Vet iyl ene a?;ﬁ%)ﬁ ubRor wmaining ?r?a‘l’rbngt h

thi'S 1 i Moy thdllstombR FastHidesd aHaer R SShsioh atd iR SThG BES eac“

end ofso t Bprdxiistelaiqtal o Wit o1 if3-oladtBmél! WIHEHE lamMhtb mqa

pl aced oBxpaseaQprésttetast fomeOmuNict MeribaE alblgathié WAGh of thd qarMﬁhte aP |s;§ ﬁ)le
el ast onediapenbaggéhactdtinkicutiprised of pdlyleth@erdedint wasatiadhdd b&ﬁﬂipos?@élas@ﬁ%ﬁ§ member at
pol yet hy therbackweeist tobation by means @f the adrdsioed PRenettithinit it 06 badksho&tDlank thi brodfidiighe
el ast omepnds\&¥ uiertsioed| rabkion tiiewesd ndt| attbahia t, the Backshbe SeveCtrivred. IR grexedurdwishe
exposetdl [ppeatadrierttsfeort wsishiocaioreysing amthebidenticd! amipatb kamdleengt h of the | aninate
struct ure, Aafitpospblgidisperyising the @forgmentiohesciiesksheet visb shek secorep rbaittie @ist of a baby
pol yet hyMasRkby suitakle,fastongrst suehaspdfiesive tapess ansdhewaist bandtension as thepeslieradiasted ye
back wai §tf'pq"l9(f’<’ft H°Hﬁthﬂ$’°ﬁ'é'ﬂ'ﬁ§'9(5'f9“lbﬁé’°&‘d ant aad bagkweist kand parteneefitheafiaperh Ehe
backs hee9'°?}?'é'|1ﬁ<a“t°ﬂ'8 ohrestfyingmaeiabimeved the areass ypihe nsianin e diepes waisideed. not
attacfed_t o Q;?Abacksheet were trimed. This procedure was 45 repeated for
the fr onm—s{—l ocation using another identical I|amnate sanple. A

di sposabpg ARFEgsk .‘ secured
about t he kc s"’dhe5|ve

t apes g5 and idigpe'd £l éaa,ewhat amﬁarqaexme\n ﬁs%&ﬁ&d %H%Lf%w ggt}ggs

to grasp fap pLé%rﬁ Eoiling o?ﬂ@ Pamf?lgtetlt% thiEd o aggl‘ﬁ smagéwklfh% qgtgi%m% aal u%rrl':sach g
t

pol yet hy @Rl Vidh dnbothniat RERSFied inORat nh TGt Yoty AUY %
of the diigiduging méier BicEstdsPmelid RentbaP UNt of rigl |fy| ng nmateri a renove
greater was the tension in the diaper waist band.
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50 Exanple VI A Prestretched El astoneric Member Having Rigidifying Menmber
Secured THereto Wthout Adhesive 55 Exarrpl e VI Ais sonewhat simlar to
Example VI in its nethod of activ&Fi®f2 Y&Biconstruction of the Exanple VI
A enbodinent is sinplified in that it does not rely upon an adhesive bond
bet ween tQEwH'E' di fying nenber and el astoneric nmenber. 16 EP 0 242 175
Bl Materi bber - #4141 Soft-Stretch Elastic, as available from

R edon. | SarkfbUis Shahd #a@maa?eeﬁmﬁa.mox% &ged (Pol y)ethyl ene

ter epht hal ate@d, - @fe3dpetl g@ | fho ﬁé&%ﬁﬁ&hi@-@ asPavailablg FeiA EBstmi BRI T |
TN.  Equi perbics, Kegspsrpadn- Thermal | npul se Seal er 610 mm LAB- SP, as

avail able from Vertrod Corporation, 10 Brooklyn, NY. Procedure: The rubber
was stret efggindgn® twice its origi nal untensioned | ength and cl anped into the
clanmping fixture 15 in the manner generally described in connection with

t he Exanpl e Vertdhothemahimpulte SealerpMadfel POt mB KAB-SR, e asailable fora Mertrod iCogbetiop,

17. 8mmmi Beoklyni38%mm | ong was pl aced on the bottom sealer jaw of the Vertrod
seal er. The stretched, clanped rubber was superposed on the film The
Vertrod s&eeedure: whi ch was equi pped with a water cool ed heater bar having a

wi dt h of approxwratel was applied to the conposite at a gauge
pressure of '8 %%Ftéﬁt"‘gedz'ﬁ‘f”'ﬁj!? °|'"9JPa' ynt 'Pi‘%‘de"&h an ejaraned digythe g 'P"‘%l"%é%‘?i‘(
cur r ent™ of" 'Q?) 99'?@"" g{l‘%ﬂe s"' of
i1 mvas zm ggy & é d‘t o arﬁsa'e kpmghel’ eqmp° i
' nto the V dﬁ&é 'gﬁed'i Vﬁ ;Tﬁé ﬁ. SdBQhe sito at a

1 ae 207 ds L .
rxhani 5Py ﬁﬁod. {

v & é rgn b e Bi aigfs t he
Pet =G 1| dud“fl&dﬁt%%hﬁ'mfof%ﬁ&\?‘o&iéa oets@ﬂ |§5’ diw Hr% s Hattndkb & ts%ﬁb tch é’ be
observed RyeRaf HVidBMcE that 16 pfihddy SHclindinbHll maBHERSH idbiealin ﬁﬁtekééﬁigoh%n@of Sanical
- resul tant efjagémenteltheyPet-Bifilnh MhSvoRPGHEES bf 1Y stﬁsm’tea'ElaQtfc matorialBuld bg bSBeivad Bg
menber . iriig 1R RFGHIRY. inéMbep bitel Btivalith 5t @oQesuitant didtidailydshiliably bddghetdiy goval of
di scl o2ed tanrigkiffag ethbpra tCasiun exdminaion\as theeskthos ainthe Xigidityirge Misflbed Cdidclosdd arhe
surface obmbdssedyiattart evhietdwasofebrlySinrezéot reciptoaal bi the smia@ of ate. stréiched \Sett-StrdidhcHiastiora s
no evi denowteddl. Hoppioe thersbdag nd evidence df @pmiediagle ddsioh lhending/of tha twermnagdrigls tone ather
anot her affites sepaficy hedibgen éftacied; @entherp fwerst nedndividugl fibers haheting\te the rigidifyingdnambdual
filger s adhitar ithepparation ffrem thedengiotediSat Sintehijdastiomaterial. j t s separation fromthe
tensi orféd Soft-Stretch Elastic material. 30 Exanple VII Rigidifying Menbers
Secur ed t &amPAVlIx her But Not To Prestretched El astomeric Member 35 The
t hree Iayr | anmi nat e conposi VI | can be made by
securing & 198 HemerS 1og e it 6 ombs to t he
ched stoner

pr ﬁ;t reagChedThgltﬁg ?a 9 Iam Qructur o% le ?Ill re gret K cun p |r o
menber ‘Capy 9& gg‘éﬁ{tsl Sl ﬁm% Eg g ol g 'Z%.g‘oi ™

ot her wi se ﬁ rﬁt;e Qa(;l b'e@gcqu to nad! nﬁ:\érs herwuse

ri g' di fy| ﬁ@egfkﬁ % bgttr’e I’Pﬁlf qﬁe Lrs %}I g% eends

el womrofﬁps% & ditother. Rub er ?20 411 Skt 0 by 0 10mMm
thick ky 150mm | ong, as avail able from Ful flex, Inc., Bri stol ,

Ri gi di fyi matehlagrbers (615, 616) -0.076mm t hi ck pol ystyrene 25. 4mn vvi de by
202mm | ong, extrusion cast from Anoco | R2PO pol ystyrene, as avail able from
Anpco Chemi cibler (20) p Fylflekl@fidr-\A.76inen, widd By. 0. fomaCibidkibye150m6h long, asTdvailablel rlye FulfldX, was
stret chedIncoBiistol.dd. tinmes its original untensioned |length. A layer 615, 616
of 0, 08nm Rigidifying Members T618.G16).vi0 §€Snny thit DoistyreneRSvianm witien by 802l lenge pxtrugienc h
surf ace ofast fiem AmecotIR2AOielystyrensh Boavailaliip érom WmvodoGhemicale CorpoNapevijle. ddhe wer e heat
seal ed to one another in the 6.35mm w de areas adjacent the edges of the

stret ched PRG®#HES such that no seali ng occurred between the polystyrene
| ayers and the stre%ched r ubber al nost of the he conmposite,

610. Af¥fer osgﬁ'g "gt[bP ‘Hﬁt%e %mm s | C%{ @a‘ untensnoneg Iength]c Atlayer 615, 616 of

mm polys rene ong was placed adjacent each surface of the prestretched
rubber. The two layers of polystyrene were heat sealed to one another in the 6.35mm wide areas adjacent
the edges of the siretched rubber such that no sealing occurred between the polystyrene laysrs and the
stretched rubber along most of the length of the composite, 610. After the stretched rubber 20 was encased

55 between the polysiyrene shoets, as generally shown in Figures 7 and 7A, the prestretched rubber 20 was
heat sealed to the encapsulating polystyrene sheets 615, 616 at each end thereof to prevent retraction of
the prestretched rubber into the tunnel formed between the sealed sheets. The polystyrene rigidifying
members 615, 618 were then trimmed to within 6.35mm of the edges of the stretched rubber 20 and the
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55 bet ween the pol ystyrene sheets as generally shown in Figures 7 and 7A,
the prestretched rubber 20 was heat seal ed to the encapsul ati ng pol ystyrene
sheets 615, 616 at each end ther EBO 48 18 Blent retraction of the
prestretched rubber into the tunnel formed between the seal ed sheets. The

g?' %’f}tyr ‘ﬁs.&teg @Eérys!&?ge gim o 4 Q“mﬁﬁhé re‘tng'%ﬁ zﬁéﬁéﬁﬁ- 35mm

unt ensi one Jsupﬁte{heﬁ,egmtata& oAkl ik oYhbold BNe
Sheet's Weiosod by WEBSbnEAly nbuia D o Boed muespomw«ere % RN

each gndseaibd folifs dn8Ssttiedtolys ,a,qg, gc,ﬁémsslet@s%ructure 610. Tension in the
prestretched rubber contained vmt in the casing fornmed by the pol ystyrene

sheets iBxampb®ased by nechanically mani pul ating the conposite structure 610
intermediate those points where it is 5 sealed to the ends of the

pol yst yr Gengrolled yolaind Resirgntitenfigenatibon615, 616. Exanple VII A Control |l ed Vol une
Restra nt Configuration 10 In the Exanple VII A enbodi nent 818 shown in

Fi gur e 7B, Injhé Exaniple ViloA enibadiment 18 shovinrio Figerd 7Bowhighds based ppdnra cogtyoecbyplumao

heat or rmeigistsysiem; r healpr pdhetivetipreayiph toreithes akenyr agtivaty (g plastically shirablersperpant. y

shi rrabl e se ment. Materials: 15 Latex Laboratory Tubing #203-166, as

avai | abl m Curtin Mat heson Scientific, Houst on TX Heavy Duty Al um num

R
Z%! I ablsea a‘lmlv‘?’%e fé[ ¢ Zﬁg\ft%m e %E%‘%ﬁ?’{ﬁﬁ Dent aI
Fl OSZOaE a\é a"*"a%L%mgg% (s h,q uct‘;r c?sgliast \Ié\:lggfce)r
’7\05‘ Iongl %ﬁana?s retc e o a prOXI mstte}a i 8"57%;% TS r}e‘ axed

I engt apdedal@mped into a holding fixture, as generally described in
connectiomwth the 25 enbodi ment of Exanple |I. This extended tube was
snugly wr apR@slionbit Iftex YaEbeY btk sleMbit 2k LFguleOTH) waLibRitBIHallySskBiched 16 hyiprtiihately) -

Each end4oote df Rerefadd lengisanivbiaiisacntd\a hdldiny fix@s bs dbherbIR¥8sclibddanEuhettionnth itHd

Fi gur es 7&nbopisiitain Bxampled This@xiohtad &ibe FraDdnudhi @rapped aiith heasly Sunpalitginunafoll (ekmahther

| engt h o816tiaFiguieciBe rEanti ent3&F tha folfingis! weappdd) withaes lapdr € eagle (alebients 787 enftiguree 7B)engt h
of the fparpendiculan tackhe @distaf the spretchadi kubing,tapd arotheidisngth abfape telementl7B$ig Figoref78) wasan
encapsul gleded pverethe rontire)length rdf dlve, Told if ja| dineeliot peralbita the nayis cof phee tubing fto demt anl
fllass st ericargultiag eqsiisint negder. A filsinent cemBising 7 Blpcayef slepidl dese gtring tolomget %% Rguise and
under 3¢ héB)ars Alpged Qytsies the ube gnd under e aFTingg, foik Rsiof tampplt'etcefa@&te tivationofde t he
resul t antes‘é‘P’liﬂa?“é?i'VlsV"@Fﬁ segmBe-e segnent. The Example VI1 A enbodi nent 818

was renovedd F’@fﬁpl"h‘@ "cP 1"}?§: ereeo\aqdwmﬁae F'%[‘P%'BS fl"l&‘f?i ?’1‘ t’!ﬁd@’a‘f"l"m
r ecover ?"@“"fdn‘B }’3‘1’ werp, o ambes: m'ese
reSt 35 E di T!:u ?;lh a%é ltqu OI lr[? .resyral m abp?rgonh%
art I Cl Igsloqpn%n §§§ gﬁi é diti nwé‘r{zg ?}geqd t%lfl so? :ﬁ e? tu
it § S 0% B g B swms
rre”be cL ul th"l 11 ?e rrtﬁ ﬁﬁltu y b)@e
r engl Nedsiyd o@'&o:ﬁﬁ’r&é%ﬂﬁ’ el to0fe Hasiled raﬂeaén a,.rt. ey %Sere&ﬁaattrnelrssﬁ‘r&m rom
ex pans& Oferhbbr.AReBoVeH dr a8 atidf Bptﬁ@dahéttd&ﬁemy bilerldb sediidnSof o tikhg viab! B&ol M:s

al um nunpdimg lthe MEAEHE Wt dirihg) 90, Ghich Giplired @B XGIItape stacturetdaapﬂisﬂﬁghé 'éﬁBaﬁs%la{udg

ext endedregtai® membyr icoverify the Strowhéd tiBing) T Bitled the RstRdinddl Porfidn of BTG EMpand

per pendi mutloas-section} ilee radiaiy, awhbliGi refradt ko3 ofifinablengtit.i ng by t he encapsul ati ng
restraint 46e Exanplervil ARaciwdieeyt 838 clawlyi dembdristbatedothattittie febsihiaiotrethitaired prgsteicbeainded
secti @n eéstaniedic thabben ip avangitadinetingxiendsdednditign pyiérhplaying i encipsbilating mestraint nsmbem g
909, whi whichr (gptricts &el velyrestfcopxpansiamdn anyr dittion ependisulas fonthe dinstiannes apestrbteltiigng
restrai nw-ﬂwﬁntberne%wranngm%ef aqet et dpnelddiceptlyi ejweeTHN elaptprartie dmeniter aed theai ned
portion ?IFaRsH'ét'"ﬂEﬂﬁ’ﬂ'@"te ®¥xpand in cross-section, i.e., radially, as well
as retract to\) ts original |length. The Exanple VIl A enbodi ment 818 clearly
denon$t rEf&‘B_L.IH%tt it is feasible to maintain a prestretched 45 el astoneric
menber i ' ﬁo-dltlon by enpl oyi ng an encapsul ati ng
restrain v AIIRRt ri ¢ expansion in any direction

per pendi cul foﬁo% r%uF e% ol émg{cﬁ bdofes %@J o Q%HV.J\J‘O? Erga ‘i‘ uséd"Y
type of g 3 ity ksinteg o ki e
encapsul at 'Aﬂglo eg r<sadali d dnap%PcEé%G@ .%uaV'td tth' u%PcPﬁ s&&&ﬁ’cﬁe& sudi ng
an El ast jeqkdciir myrfrfébﬂ'r €f) BBkble Gompany, Gincinnati, Ohio, was placed on a backsheet 705
measuring approximately 305mm x 508mm and comprised of 0.033mm thick polyethylene. The core was
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The follow ng procedure, which is schematically represented in the exploded
view of Fi'gure 8, was used 55 to construct a disposable di aper 750 that
denonstrated the feasibility of aEBRsQRA%tBiBht ed el astic wai st band: An
hour gl ass shaped d| sposabl e di aper core 701 SI mlar to those used in

Luvs| g;;{ ok st 5ol fass smmhg%%wﬂﬁk .e.ﬁgﬁaf Bl uBaCE Rl O
305mm x £ nss N rrfa?%lypﬁl oé'nﬁespe. ThEC o &?Eb%:

EP O 242 148 763 lanB G tHo Arbh & rfa i )(,,agigah@s of doubl e-si ded adhesive tape (not
shown) , 5 SUCHA B6% rm dchg WRSticAR  shitibR SehBént AaRlaY ® tha REscAdAIin Sdahdtidn! vitiERSrhple

| ndust r i alvi BRI Sntédsishedli oistic dits'I2 o Bdth fis ontth Wil attddhed fbandbatkshidstl 205, akhewd Ve
t ape (not iskhguws B, WwasSeath $Othe waista@dnd Porfidie obihe ldiabee.cliote’ ot ter3idh Mas ABINRINYY thahe/ MM
out si de t leacapslaietrpbréions @f thd biestahhedip tembarriresach tegamaok 710 by h @aicefdeat ebalst 118 lodataper
wai st bandt th&opposite Andsoof themigitiitying meimbers.i Eadh élasticliy shirable eegregli o was/iafensd tui thear

t 0 t hatiodéwemodidabeiaf thedrackstdet @09 i dduble=gidedplape ¥l atdis dintessidned) ends (742 srheradiok

el asti c ealesfic e expasadod honrworenctppsheeh#ly camprisethefcpproximately & i7knatthick pohp®pylens,
shown i n Pf g@HablegromyRcatt Pepge Gorerany, [Rbilagipiphizy PAatis spesradite g exosadgnem ions\jot e
that tensiobie\giaperkack shaeh 9P psing; the PrMeuslylaif Apadical JEreier Adteslyp PR cngt|shamh fer i ¢
menber | n PEAYIR 20 Bepraiaee-shapes! disposgbip ey diFperf8lt seal s 715 located at the
opposi t'é e_nds of the rigidifying nenbers. Each elastically shirrable
segnent 718%s fastened to the 10 inner m)st face of the backsheet 705 by

doubl d

e)‘(’gosg dSI %igrqék%ﬁos% E!ab r%% %e;{&%noa?ﬁ’ 736%1 %& ‘?e eﬁg ﬁ}&&e}k K
PORY Pr oY sEiiR in cea\satlf e ToRHao s el ARG enas%me. in

wes-Secr Qfhof & RO o GMRoRD 510 iR B lohdidkak bt Figti 51 NBIB B mQheﬁs ﬁesou

usi ng the war ¥y RidEdrY whist MamBiCkhanfpulafion28Sdh6wn AR Ww&saﬂé‘rea(fﬁpﬁseé WlRdsel e
produce aRensigt ndothSet el REAIyCEhHRRS 88nfintd 20 106HeANR the Hrider wait BHa! TH3Gimodrl @f

di sposabl eiabRiby dedireiine lobtdih GootPdiapiiit was edildEdaollBD BiEthe G6dlec ik iatdh @F MbkdhEnical
sensi t i se nasdibdation. EThisadieenchsiiaed #ab used nitmipalatioh @f dh apiele coltaibilie arlh alasticalp Gaitratdes 1 t
woul d be isegnsot ufathe Usasent Tiventidh Tpes tHecartibleq ire this/ Ed3e itie dper MaisMband Ntopiheaaag

but pri or elesiictity@hined, esgeoerally shaymdn Bgure 1.t he prestretched el astoneric nenbers
included in either of the elastically shirrable segnents 710 in the

phat-ogr aptexemeleiXgure 9. Note the lack of tension about the baby nodel’

wai st . %nual manl puI atlon as s_hown in Figure 10, was thereafter used to
rel ease t [¥PPSS Jee oflable Rigidifying\Meaberc 5] | y shirrabl e segnents 710

Iocat ed in the st ba d. anount of el ast|C|t de5| red t

g T I nl l
S irr e

articlée c% e :
i nvention sg a# otf ‘@ally s r ?rR
el astical lpye blr'fd?) agaﬁ\ utifbily n)erla A QI‘IU 0 were

Di $ppsabl @orddratRfar genryiyne &edaﬁéa ﬁﬂﬂh cf.pf.brnget ﬁrcoﬁﬁaaaoﬁlww@&ameewam

di aper @f plexdidhb® othstoribAS mEmELR 2blelelathéeBﬁexﬁ BitSWds WiaintafhBd 1nQ6rSIh B4 S SindkSMfidifRhg Y
Sim | ar t eneiiberS150sbtdrbd) SebsiamialyO ABRCb Qdhgthi 6t ihd ProstidtcRdiC SlastimeliX AiBMbsr BY hdat
However, tsbdling|Tacshihed|sbalings bontis adrb eoireeaan pents3818 bl Gubjevting 06l piesttethéeslasiher t he
t ops heet 20 andathel rigiaityirigarsenttiec8ts 1@ @Ssetand thbee sebiliagdeorationb@idita® pdrpendiCulanas e first

el i m nat edweatrsediihg opbrasipreto femmbeitiforved heaB Sdled amas 81fcat diveadnidy of eacii-laginate ch@posite

pl ace of tstmestued 819t i cal |y shirrable segnents 710, a pair of elastically
shirrabl e segrrents 810 were secured to the outernost surface of the

backsheet 12889 again utilizing doubl e-si ded adhesive tape. The elastically

shirrabl e segments 810 were construct ed eneral I n accordance with the
descri pti on 'SPQ?F'E'?\ b?bM d@BﬂﬁéQ:Wso?\’t W "t‘ ‘éﬂ'"g pﬁ?é"’%ﬁ?" Pvéép?eéW%ﬁ% -
el ast oni@r i®os ‘{‘ig
single ri r:% %{1 WB@?""B ?fr'és f' 8 qw 'tﬁ é ppn T’g t he
pl’ estretc %3 gy?n g#’l g g lgp%ell’ l’

were rei n ?0

and the, “d&b alél Hdﬂé% &EI Lrﬁ}reaséd%&& Gﬁ"’: tsﬁé?? a '0” 0“ e”t ed
perpend| cular to the first heat sealing operation to form re| nforced heat

seal ed areas 818 at the ends of each | am nate conposite 45 structure 810.
Testing: The di sposabl e baby di aper 850 was put on a baby nodel 760 using
pressure sensitive adhesive tape 50 tabs 735 to hold the diaper on the baby
nodel as it would be in actual use. ang strippable rigidifying



menber 815 was thereafter grasped at its free end 816 and peeled away from

its correspondi ng prestretched elastoneric nmenber 20. The anmount of

efasticity required to obtain g(ﬁﬁj 3?%})@ tit was easil y controlled by the

degree to which strippable rigidifying menbers 815 were peeled fromtheir

respect @gnrggfstretched el astoneric nenbers 20. When the strippable |ayers

815 were—cotmptetely renoved, the 55 diaper wai st band becane el astically
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un segnment pouvant Ore rendu 6l astique du type fabriqu6é solon |'une

quel cgpque des revendications 26, 27 ou 28, ledit proodd4 conprenant

| " 4t ape de fixation de |ladite structure conposite conportant |ledit segnent
pouvant 8tre contracte 4l asti quenent 10 alors qu' elle est dans un dtat
sensi bl enent non contract4 sur la partie dudit article devant 8tre rendu

el astique, de sorte quo les forces de tension qui agissent sur |edit

4] enené el astonbre prd-6tir6 sont alignees dans |la direction souhaitee de
contraction de |"article. 15 20 25 30 35 40 45 50 55 32
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