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- MECHANI CAL FASTENI NG SYSTEM AND f ASTENI NG SYSTEM PROOUCEO = D
OF THE | NVENTI ON The present invention relates to nmechani cal fastening
systens having free forned prongs and the methods for their manufacture,
and to such fastening systens produced from polyneric materials having
particul ar viscosity and rheol ogy characteristics. BACKGROUND OF THE

| NDENTI ON Ref ast enabl e nmechani cal fastening systens are | known in the
art. Typically, such fastening systens involve two ngj orm@mmmmmmm a
prong which is joined to a substrate aad engages with a y
second conponent) the receiving surfate. A projection of theispweng of the
fasteni ng system penetrates the receiving surface and eith

interceats strands or fibers of the receiving surface. ThemM"Hﬁmmmmwm
mechani cal interference and physical obstruction prevent renoval
fastening systemfromthe receiving surface until the separati ¢i°®* 12
SEPTEMBER 2002 2 forces exceed either the peel or shear strength of the
fasteni ng system Methods of formng free formed prongs require thermally
sensitive materials having dynam c viscosities. However, to determ ne
whet her materials are suitable to formfree formed prongs, one woul d have
to test a plethora of polyneric nmaterials using the tinme consumng "trial
and error” method. Therefore, there is a need for an easy way of

determ ni ng whether particular material will or will not formfree forned

prongs. The art does not show, t fad mp cjure simlar to screen
printing, which produces freeH?T)Hrﬂ(lsrﬁrefgjR Al S f;('i;h%él thermal ly sensitive

F

ron
materi al having parti cul REFASAENGRIS E‘@F“KW&%H"HB@ YhHEMacteri sti cs.
Therefore, it is an obj e®ND cHASTENING iSYSEIM PRODUCED PHEREFROM a net hod for
producing free formed prongs using a thermally sensitive material having
particul ar theol ogical characteristics. It is a further object of this
invention to provide a free forned prong produced fromsuch a thermally
sensitive material.

FIELD OF THE INVENTION

The present invention relates to mechanical fastening-systems
having free formed prongs and the methods for their manufacture,
and to such fastening systems produced from polymeric materials
having particular viscosity and rheology characteristics.

BACKGROUND OF THE INVENTION

Refastenable mechanical fastening systems are well known in
the art. Typically, such fastening systems involve two major
components, a prong which is joined to a substrate and engages
with a complementary second component, the receiving surface. A
projection of the prong of the fastenimg system penetrates the
receiving surface and either engages or intercepts strands or
fibers of the receiving surface. The resulting mechanical
interference and physical obstruction prevent removal of the
fastening system from the receiving surface until the separation



BRI EF SUMVARY OF THE | NVENTI ON A ref ast enabl e mechani cal fasIEPREMRERSYG2em
I's provided according to the manufacture of free fornmed prongs joined to a
substrate, said prong being made of a thermally sensitive nmateri al
deposited onto said substrate) said thernmally sensitive material conprising
a storage nodul us | ess than about 5000 dyneslcn2 at an application
tenperature, a storage nodulus of at |east about 1 x1 Os dynes/cnR at a
tenperature no nore than about 40C | ower than said application tenperature,
sai d prong conprising: a base conprising the plane of attachnment of said

prong 10 sai roptdiStehaded Sweifert BRE o881 rPREl SerdngiR ot he Sﬁwedhﬂge to said

substrate; a shank having a proxi and a tal end, sal oxi mal
end bei ng cort¥? us with said base) sal d shank projecting | ongi tud| nal |y
outwardly from s#etihdsseofanformangl frdestforned prwkgen req@iagi rmemamﬁ for

causi ng meohaghoalivk NRELAREC SaPR SRR v RRIBAING TRRRGERT g Soi i ng

surface, sai engagln neans bein ai d shank

such that saidgteWdagi H@eﬂ\géng‘ﬁ%ﬂé}%l ne psr”djté'b‘tes troadfoéflﬂl fresut femed y beyond
the peripheryprodgssabse soahk tand toayst raopl sthioda SdfbfﬁbTﬁfeelc sateriangagi ng

neans formn I fu t t P ab ut 180C.

12 SEPTEMER%ESI&Z tg‘% ﬁ@grg&gh&tﬁ t%fﬁaﬁl %\E/%n 'S g%q';égSorﬁ'@ﬁ? %Fticle is
al so provi dedheesifi inegd %O"bé%lwaﬁbr‘taVo@lf @QHWIMWQWEGW\@pSﬂinqu
backsheet amﬂtmwb@qnb@,ﬂmtpmet mﬂhtﬂr@@%rm pR&fyssai d topsheet and sai d

backsheet; and a S 0| ned, t o sai ortion) s
f ast eni ng systengg E?s(ﬂ’%é ﬁgéuf?% M dt gggf,log 52 QML&%XB oﬁé’"@ r ‘?e free
f or med prong§Cb¢enan9rU\|ﬁéﬂ9)f t!lll‘d-‘lhnsp"]? vees6 frdenetprmed s girdngsubftomat &.

Further, a fastening S¥A$ATVE Onatdrtiathina@ing Fart PENLEMRALEIH L €GREVI NY

surface is prﬂg(h%gg ch%?agtefr?sstti%m ng system conpri sing:

Therefore, it is an object of this invention to provide a
method for producing free formed prongs using a thermally
sensitive material having particular rheological charactertstics.
It is a further object of this invention to provide a free formed
prong produced from such a thermally sensitive material.

RIEF_SUMMA THE INVENTION

A refastenable mechanical fastening system is provided according to the
manufacture of free formed prongs joined to a substrate, said prong being made of a
thermally sensitive material deposited onto said substrate, said thermally sensitive
material comprising a storage modulus less than about 5000 dynes/cm? at an application
temperature, a storage modulus of at least about 1x10° dynes/cm?® at a temperature no
more than about 40°C lower than said application temperature, said prong comprising:

a base comprising the plane of attachment of said prong to said substrate such
that said prong is joined at said base to said substrate;

a shank having a proximal end and a distal end, said proximal end being
contiguous with said base, said shank projecting longitudinally outwardly from said base
and said substrate; and

an engaging means for causing mechanical interference between said engaging
means and a receiving surface, said engaging means being joined to said distal end of
said shank such that said engaging means laterally projects radially outwardly beyond
the periphery of said shank and away from said substrate, said engaging means forming

an included angle of greater than or equal to about 180°C.



a substrate; and a nultiplicity of prongs joined to said 3RIBHPTEMRFR 2G02h of
sai d prongs conprising: ‘a base conprising the plane of attachnment of said
prong to said substrate such that said prong is joined at said base to said
substrate; a shank having a proximal end and a distal end, said proxinal
end being contiguous with said base, said shank projecting |ongitudinally
outwardly from said base and said substrate; and an engagi ng neans far
securing the fastening systemto a conplenentary receiving surface so as to
cause nechani cal interference between gaid engagi ng neans and the receiving
surface, said engaging neans being joined to said distal end of said shank
such that said engaging neans laterally projects radially outwardly beyond

t he peri : | Kk : ' r S8l d engagi ng
roans. 1 obarnang o il AR oR aBadel AT g pRRR Bl ProfE. b out 180 each
of said prongs body pgrtivndemprisingradiopsheet, lechankshget santsan alsoribant epieal
deposite 1 ' ol e Iy sensitive materi al
conpri si ﬁ%é?@n%td ?g\geeépn%azﬁﬂ%ﬁ?ee@ t aﬁa?ri"%%%ﬁ%a‘sé%% dynesl cn? at an
gppl i f:at i on terﬁqﬂamngnsmtemndnadgqsﬂldgedymmommmtfagtenlr\gaﬁgsteabmmprisingl Ce

ynesl c Sl
appl 1 cat F Ay e SR Eh 3y or B BPlfes ARIHBY prctll o AhFbné BPRR flo

joined to said substrate.

Further, a fastening system for attaching to a complementary receiving surface is
provided, said fastening system comprising:

a substrate; and

a multiplicity of prongs joined to said substrate, each of said prongs comprising:

a base comprising the plane of attachment of said prong to said substrate
such that said prong is joined at said base to said substrate;

a shank having a proximal end and a distal end, said proximal end being
contiguous with said base, said shank projecting longitudinally outwardly from
said base and said substrate; and

an engaging means for securing the fastening system to a complementary
receiving surface so as to cause mechanical interference between said engaging
means and the receiving surface, said engaging means being joined to said distal
end of said shank such that said engaging means laterally projects radially
outwardly beyond the periphery of said shank and away from said substrate, said
engagihg means forming an included angle of greater than or equal to about
180°;
each of said prongs being made of a molten thermally sensitive material

deposited onto said substrate, said molten thermally sensitive material comprising a
storage modulus less than about 5000 dynes/cm? at an application temperature, and a
storage modulus of at least about 1x10® dynes/cm?® at a temperature no more than about

40°C lower than said application temperature.



An illustrative and suitable, but nonlimting, use for th& SEETRBEREZO¢st em
produced by the process of the present invention is in conjunction with a
di sposabl e absorbent garnment) such as a diaper. This exanple of one usage
of the present invention is nore fully described bel ow. BRI EF OFSCRI PTI ON
OF THE DRAW NGS Wil e the Specification concludes wth clainms' particularly
pointing out and distinctly claimng,the invention, it is believed the
invention will be better understood ?romthe foll owi ng description taken in
conjunction with the associated drawings in which |like elenents are
described by the sane reference nuneral or letter and related el enents are
desi gnat ed by adding one or nore prine synbols or increnenting the nunerals
by 100: Figure 1 is a photom crograph showi ng a perspective view of ~a

fast etm gg_ syst gmt mﬁt Bhﬂsl@i‘f’cﬁ@@taﬂd‘\égﬂdb@t@, Vg gmﬁnmﬁr@ogaﬁ NGrTRAES are
oriented in sybstantia e sa ifection: Fi e. iS g _Si

el evat i onal p#ﬁf‘ﬁ"g"%s \#/%ﬂ pgocﬁlrcgﬁdwof:he[ Wéo‘feéét%ﬁil{h@ @‘ﬁ?'étm‘ﬂ’l’e'&ﬁg" present

i nventi on haviiagimrcoauadiorg withars dikposable iabsinbdet! gangérd, ofuchbasta 270" ;
Figure 2a is Qigiae ehipaiek@iiae BF Ofrel As¥dLWroknd et OfnvEf¥8ohast €ni ng

system of the prese i,nventi pn having an engagi ng neans with an incl uded
angl e of abouf“ggalguﬁy. dﬁfcdﬂb%‘gbg?% are graphs of tenperature (0C) versus

storage nodules ~G and |l oss nodules G " (dynes/centinmeter2), show ng the
Theol-ogi cal characteristics of several thermally sensitive material s;
figure 4 is a side elevatjqpal henmnt i ew qf g screen printing
appar atus used to producée F 3 AHE HRALINGS, o present invention;
12 SEPTEMBER 2002 4 Figure 5 is a plan view of a disposabl e diaper

enbodi ment of t heyRIRSSHHe SPYATIEANoR IMIuRR b 1S4 g'aygagh%lﬂg@yea'

underlying structure, the oyter syrtac e di aper | ewer ;

and Figure 6 pgicrg"fpg Sedtdy g@%ﬁi"o&éﬁm&% %fi"’t’%"m'sggs%fbp%"&?’%fber shown
in Figure 1 tdakeniavertdoseailonbei hetter6 widefstgad e from DERAI f&D oWERCRI PTI ON
2t loast one CronaPeihIeR T, Sonurchiah Wieh e AsEated Wargs ik oTr - ses
substrate 24 E\P@ bﬁ%@?ﬂ‘feﬁ’gﬁ&ﬁep@ffé"ﬁgéy §ﬁ%\f/ﬁm‘? e '%HF% “i"'.“L"‘Pﬂe"brongs 22
have a base 2bettzhamid 2@1aked- etevgats ryenderign8ed Mheaddimesn@crofiotdie prongs
Che shanks oai" e shbolf drofncrahicias ne hunbfils P00, ! ECt Tate 24 and
bases 26. Thef Mﬁké fSatp@Pﬁ‘?“ﬁﬁf'@r&Ph élﬂa‘}?@\ga? p@ﬁﬁ”%ﬁ%\%"?ﬁ"f ihed to an

engagi ng neans 30fastesinpgagtangofidhe presentr dhvent idmwhereinyther om t he shanks

28 in one or noreefddARg inedRs ANE dF¥ntASHTRUBsANPRANyY SthRPSMet | ne. As used
herein, the term " means having a vector conponent generally

“latera
parallel to the pfjg'rzf'é%é?“;t he substrate 24... The projection of an engagi ng
means 30 fronfigweshdiska 2ddpalepttdoyal prefilat denl ofjiarpong f &he ows t he

engagi ng means 30¢hateRfnd 8GSEAHoFOLR pRISRhEARER 10n! RARhY IdNJeRddgliage (not

tSECe)Hg;'st ;’Peeﬁggg?h‘gg‘snﬁ?ﬂ‘s ar:t)’oin'c?ude 'annegCJetoCi" a%]uq Qfdaf;erab?y contiguous with,

Figure 2a is a side elevational profile view of a prong of the
fastening system of the present invention having an engaging
means with an included angle of about 315°;

Figures 3-3b are graphs of temperature (9C) versus storage modulus
6’ and loss modulus G’’ (dynes/centimeter2), showing the
rheological characteristics of several thermally sensitive
materials; _

figure 4 is a side elevational schematic view of a screen printing
apparatus used to produce the fastening system of the present
invention;




t he shank 28. The array of prongs 22 is produced by a net hbtZ sehieMrERi 200ds a
free fornmed prong 22 as descri bed and cl ai med herei nbel ow. As used herein,
the term"free formed" means a structure which is not renoved froma nold
cavity or extrusion die in solid formor with 3 defined shape. The prongs
22 are deposited onto a substrate 24 which will be discussed in detai
hereinbelow) in a nolten) preferably liquid state and solidify, by cooling
until- rigid and preferably freezing) into the desired structure and shape
as described hereinafter. The free fornmgd array of prongs 22 is preferably
produced by a manufacturing process which is simlar to that process

comonl y 12 SEGURVBERS Zﬁg?aﬁvt@w&\f‘ aa§15;p9§ébrl¥ cﬁ‘ibé‘re@mtmd'uﬁ@dtnﬁf thd)i s
process uses a de ositin cylindrical

ener al

screen, referred top'éﬁi‘ef'ﬂé“b"r’\ hen bﬁ‘f‘"ﬁdtﬂr?‘i%‘s e ﬁ‘gaytﬁ‘? Le b%laacess

substrate 24 havi ngundepbsied ftasetaire s thasméer Isecfecernft te dlqpeVOFa@tng he print
cy: [ nger 73 ang zg bE{Rk 'i'&veF-0|a|nd74 as illustrated at Figure 4. The pri gt
cylinder 73 an acki ave gener e ines and are
mai ntai ned in thﬂ"éEtéﬂ@ aréf%?f“f*'b%%rsﬁg ﬁ?t"ﬁé‘” §ub r 15@0?25554 @Pehasses

t hrough the nip 70. shdwe tepogireingakemnblony secétmnline 6df ef FaduteoSas t he
print cylinder 73) has an array of perforations, referred to as apertures
56) corresponding to the srr e tt o] f to be deposited on
the substrate 24. The sed backing roll . 74,
provi des the reaction agai nst the print cylinder 73 to position the

substrate 24 agai nsﬁvhet l?@g%&&ﬁ{#}sf%'e{n REEr {Re Preldh® ﬁt@gﬂwﬂt&maﬂtsg'@sﬁes

t hrough the nip_ 70. Li er ma senihtlve teri al referab
t her nopl asti ¢ mbgasti %ﬂe PFONE dvhiaRh, ‘t’]‘?ée"drb Go aprayef prongs %-r n’@éi“‘l
supplied from atheat@dtsater 2&,in Saiphedaseanihedipetiepn eass sivomn biaw Fﬁgure'nhe

thermal |y sensi fhe'Brdfiesd Rhud 3 708 AT AR ANEARLENERAE §i. andloct or

bl ade 83 as the print cg Is rotate out S “cent er
thermal 'y sensiP3spe #akrihgl prosgs éncentestuded adpern thd 5p@rb§&raé§ %’5 onto
t he substrate 24nd rr.umlnﬂ'tdesé rpeoximal t @ds. ofisthreclshirikge 28l sghacshamkd dset ween.

Lhe substrate 24t Ribrafy 08 She FApLREERCTIg bREPEONITIZNRNS

stretched in a & éa vect or conponent
parallel to thezﬁ)ltaﬁb‘"éte tafted Aipkalr apd which fi§rieiingg Fﬁé"sh’éﬁ?ﬁ‘%maﬁﬁ the
engagi ng means 3. Fhe1@hdaging Mear¥0BG pPdjdchel arepd1dy X2om theeshankd 28ri@m t he

engagi ng eans, b Bk foCHPLIRIACAP wid rBUGHL o NEuILAGRE! BRE C as

properties of t t her nopl i s also believed
that the prong 9$edr é@reeret sthsndermtﬂétqrﬁﬂ u@ﬁeeshadrnggraa\vrewraﬁ@mp@nrntnr(age
whi ch occur durgagrenigl i purailéie for otte ZRAahbenfcanks, subitthaps efer.abThe
(revzes) Lo onafbflonto6Sh ud Al et D RARSHOSIIACOR A0 RRY! B0Us
recei ving surfaée‘atﬂ@]udwchmﬂe? Hows Hbier engag indeBeansi 3y tauke éé@"‘eﬂot%hr ch
the engagi ng neansmplenehtdryerdcadliagi sugf£0es (b sdwa) e $I&=§3Uﬁﬁ§1ﬁg?fnﬂtir& to any
paced open ngs & dnplUNRRAsr YRR Tere Ehy St g nbany ot aTEr g oy Tone”
or nore strandstha shanke?® or, alternatively, which exposed face is capable
of t | ocal :jzeddel atst i ﬂ{tﬂﬁf‘ﬂfy”@# ipPéhg 022 htéttprfbatﬂ:eengaglnmnmeanﬁch%my ;beclorre .
entrapped and npt wi nt er eni or Jocalize
el astic deforma te§n§°€tt‘tdom"8r tzgnfsry e&crttﬁ & acdla nggre'"gglsr Mt OA%Z he

pl ane of the reusddvhergisuthadeym iiree formeds tneansis wructm‘nd@ﬁ@hrfédnfrrat erial)
areas) provent NGy 108 @ hETEEAL) N E A g et
desired by the Ers‘%? ‘B% %‘atpﬁer Sﬁeprﬂg%si Zgrarsehg%ﬂosg;{] 4o iR o “rpt‘ﬁeatrea% eni ng
system 20 i s ot weichi wélexbeedestussiede ipl aletaidf ttehretnbel:mt,vnmg sundlder, nay be
flat or curved. preferably 1iquid state and solidify. by cooling until rigid and

preferably freezing, into the desired structure and shape as

described hereinafter.
The free formed array of prongs 22 is preferably produced by
a manufacturing process which is similar to that process commonly



A receiving surface having strands or fibers, is said to bé¢ "szemNEREIHR V"
if the openings between strands or fibers are sized to allow at | east one
engagi ng nmeans 30 to penetrate into the plane of the receiving surface, and
the strands are sized to be engaged or intercepted by the engagi ng neans
30. A receiving surface which is locally deformable is said to be

"conpl enentary" if at |east one engaging neans 30 is able to cause a

| ocal-i zed di sturbance to the plane of the receiving surface, which

di sturbance resists renoval or separati of the fastening system 20 from
the receiving surface. Suitable receivi (r)lg surfaces include reticul ated
foans) knitted i ¢S, n fpterial «apd [y o ded
| oop materi al s)'idz(m(":]h9?:13ro el c?g gaﬂ@“l ogp ngf’t,esr Fg‘?zg%o sggbilsceg{’%?gﬁ?‘ USA
of Manchester, eratfpdhs farm AT H3 9eneia SJYISV ndricd) acreesei kafaedutd ace is
a pol ypropyl eneasnothevpvént fadindernhaVi ndsandatdiis peicghs, of substratd 7241 gr ans
per square met e;.a»(iqg&?omegfsfa & i§q9%£dyﬂ£ﬂ%em%bp)/pafbyo?uh]ieaq:l{grt\)tri os can

comerci al car di n% gr spuﬁb(ﬁn mg pr OCESSes. Supha e non-woven
be obtai ned froff Vafek 4 Vo PaFk B80! o/ 41 ns 11d eviratedo3hi Fiswser4 Company
of Wl pol e) Mas3belpusnt £yl 020873 dhbackiegeaioll rig bawef geras-ahy pataidelbe used,

such as stitchb fabrJ s O t i ken. any of
Spart anbur g, Soggbﬁ%gy;ng iér?g.“%gﬁpﬁ?‘ﬁggﬁgcﬁ&{tgcwau&gayAtn(%h@xg]nﬁﬁe % he
conmponents of t AdPStERteeRngs sk tRaT oD thioly dheedtn 170. ¢ hihes dsgesidieg 24 of
the fastening sweibem 2desttlydrdferséd angaentheghrint pyenldederd,eaasngn 12
Fast eni ng iﬁﬁfearée;s@ﬂﬁﬁﬁiéﬁf"ggg BINRE S 38 PR es 0" Bhirepat
adhere and be chpabhe desivrd Mitfeyinnef thyorgs 4% itel et Jlepesided uprdthss
\(Ijﬁsi red ]E)_y a usetbstAsteuged hae eidtohdieroll Bf Mefh@ried” td efseitfie tkackity ¢ondi ti gn

ere a first e CO/TRO RS ed) or nnegt.ed t econ
menber or conponﬁgﬁlgtéméfjﬁerﬁiﬁ%%?gb oag;q':n%tiﬁgég%gg?&mgrem%;;reoq‘ffot menber
or conponent i sP&fifti%ednérs t 1A | theeP | SYEingeridr asothe
conponent whi chsibstiaten 245 pdssexedhroughCcahpeatipd,70f 0 LigiideCARermaTIDEr OF
second nenber) ST SEhRoRErrFeio etets v thmoBRERE paférifE RRRE Mypec 1"
article. The "stbwstprenss 22 sﬁi’*‘anﬁdfJ &g pryead sigr suppd ied fnpm @h heatedosouree.e prongs
22 are joined. {4@ Sibsirpéftedd ppéiube BhsOshe ChRaDIngrpilIpelsERsitld €d, tO
SUbotrate 24 maRBE Hent Grert dobll (e SPRRLE et Bunfi GELAT PIRE Bdabl ¢ 1o
wi thstand the héka mfint heylinderr d73r dhgeotagedeaboyt déposicerdaritner eofihani t hout
gl ting 0: hl nguwa,ram@elkfftsezmus.aeé‘rfwﬁtfsl ltlgéd |e|x|§MEI_Qd pﬁ?ﬁg&@%péms%se-

wever, e bagking r may he. c n e process to
accomuodat e subggr(’g?%stg‘ilf"éﬁr@ﬁggghg} \X)’%éj%\?\brlf?dpﬁl%wge able to withstand
the heat of the .ai§uirglpkigagdispdaceppat dgbwaenathe Znbsiivate R4aped pyant
avail able in a ¥gringéy 79f inth-6dsas; thei frahbe Rubst stketehed! ih NEIdipethev tt ed

fabric, woven terial nopwoven naterigls, ruhbher, v I, fil
particularly po @vdf‘gfﬁ i%tcerfrlvﬁﬁ&a{'nﬁo'?ﬁpg?@ra?ﬁ'&‘/'r%'glyy%aé?wéif ke ﬁb? rE";1:";‘)eol yest er
fil msubstrate 88 thaviubgteatbadd,s fomiight thef siank128 randsthseengaging aepms er
(14.26 grams peggsquangIyar dhe 212 dei thENGReng0T2220QU Qe ARI8 firg 2L 0. 15

mllimeters (0.0003,to O. 0 i nches) has been_ found suitable.

06 uch,
materials are cOMAING e 3Q by | spteripg meabelBst D%Itang?evlﬂc“éraéé}c) Sout h
Carolina, 29651pegpdrsielsdofinter théemoptasdéc naie biosiga@bane@46ts.pollyess er
film (However, r 4,04 c I
al so be used.) ﬂ?e% E%fslgg!i(g tﬁﬁ“ﬁ?’g@ﬂeﬁﬁ%@‘%ﬁr a‘ra"(régﬁa{)hgr ?‘?ﬁr‘{“&%st
22 which is att9taydsy tad plriskage whied sgcumdurvacsaeliggoudhGi RPN
proxi mal end of thdnecsdidnkand8padfetdtdypfreages,A$ntes @dsdlad estructure having " base”

"refers to that i . Leh kR, i j Lbgct contact with the
substrate 24 angﬂ;hh%gr]ﬁ “{eﬁg‘ gg%ﬁﬂt%%?"’m -tﬁ‘?--s“i'gl 2EETENBER 2002 8 't he
prong 22. It is not lfecEasdaningt hustep débarisatsieetrede t@ppar SATPISERNABEBN t he
base 26 and thergdeading28urflate] S A@Nkdedi ABv@ihanthet B@im ™ Reces hayk sdeFanet

separate fromthe has 6 and._t.hat the se nQt .separate, fr he
substrate 24 du?? n@’ﬁ@e&%ﬁ@g%g% %"érggsoggtgfi gﬁStfﬂgrfﬂ dsy&;e&%@etare

suf ficient struseamred refensgtd tapy pdace loensierfagechavingrant hxpodedifieee witlel and
shear strengths of the fastening system 20, based on the density o.f the
pattern of prongs 22 and the geonetry of the shank 28 and engagi ng neans 30
and further provide adequate adhesion to the substrate 24. If a | onger
shank 28 is utilized, the base 26 should generally be of greater cross
sectional area to provide sufficient adhesion to the substrate 24 and
adequate structural integrity.

he may
e prong
&



The shape of the footprint of the base 26 on the substrat e 224rp8RBERIbY2
corresponds to the shape of the aperture's sectional area at the surface of
the print cylinder 73. As used herein) the term"footprint" refers to the
pl anar contact area of the base 26 on the substrate 24. As the aspect ratio
of the sides of the footprint increases, the prong 22 may becone unstable
when subjected to forces) such as gravitational forces) parallel to the -
shorter dinension of the footprint. To produce a prong 22 which is oriented
substantially in the machine direction @ f the substrate 24, an aspect
ratio of less than about 1.5:1 is preferred) and a generally circular

footprint is rmthghﬂrye&ﬁc@e%pebﬂmg@vafnmén@npmdtu:etha@h 1h§1|nle)ins'il3l|a¢\d prongs
22, 1.e. prongs, &l en

t
2 aspest 1 or Dbl by Gt aht kel & DehedsPRE, lerBRG VRl gl O™
el liptical or texpaseguifagce fisocgmabhe dfa\‘vocraglmd atpdac de&omtgmreao ethathan

about 1.5:1 1is ﬁ\\ée@nﬁﬂbﬁﬁg Pheirr rﬁdmaﬁ/bbms. @f\trlfibﬁ’é&u“a'nﬂgn@tz'mﬂhﬁﬁdwhy angl ed
prongs will be di ﬁ(gﬂsse ﬂreater etai |l herei nbe nhodi ment

descri bed her ei') baéétefg Hfng a' "FoolPrADS f°rge38‘?ﬂl‘i‘ C|er]&ifl‘5r shape
and appr oxi nat edefogmatonsi Iaﬂimtf@rsemh‘yooeothﬂ lehgagdoe rmeap9. 3W04ntm the012

inches) in di anftRé detrw'rEa@ilveng Ishirfdcel s«hdwth@dsttrendmk& nbfdefrasieani ng
or. shea arti uI ar direction,

system 20 have a el r ren
the cross sectﬂ'&’igf’a }eoaf gE € rReeiylng sﬂ%fgaﬁﬁ '"g‘érpr?ﬁ?.ﬁ %Fg‘ffef’o SN S such
direction, so tteatdafoemed pesngd rpramehtsurtwdrmaal or ratzagEpTEMeER 209

integrity rel atiﬁé@etﬁ Qot 0t iax ussivad <'9tlyI €he tiRePUsh e‘i'ttfe@%l\é”beéﬂ‘bﬁ*%‘t%ii Thi's
nodi fi cati on ca ses%of éh%gs 22 .to be str i
f Yt he'*b

nt
anpl i fied di roctivemt 356540 1St 2R o PR Sk PGERASE W R ¢ he
base 26 and pr qjlamt afothenaediyirfg sunfabe Mapde Phataod cexMedt rate 24. As used

R . e ey Yty S

i nt er medi ate of. and CORT! base gfdgl ng means 30.
The shank 28 pr c?x?l"‘li]éfg‘e'l"‘o‘ﬁél t tbi Hhe APBAINIR g PetWeeh o SHRRdY Hy TrHBSSs 288 from
t he substrate Zsﬁzed\stouaébbmemelnsttm teagapiiiy awegns (B0 bal pennates intoa

direction havi ngea,i4aet 6f t%erfpegc ¥akd Odhd e #?ﬁﬁt{s:ta?e Hheditben

di rection |ncreases t istance to t

substrate 24 atbe §BIAGE e B?rCFWee p ¥m ezingaﬂmgeg‘ga'ﬁt SEECEHHINHT | ed
to~be a di rect|mrrfhaevwlng:ha15/elcotm‘r1yccbmﬁmmﬁﬂb ts)wa‘rdj;*.ostmcl'\cqlipamnbiryt'he

substrate 24. ﬁ%l géesg W\é t’bn%@ éhﬂ‘p{' 2§0| ) t § 02020k gaﬁ&ap{ﬂgg 22 is

an origin 36. orig poi nt WhIC k/
thought of as tqiét'é:"é’ﬁt“éer 69 tHe pekese et able i §e<fwmsa| syrfare-hi whiche
footprint of th#sbabandd reg'hﬂsOl‘dngviﬂ 36 sepatobionl dfythvd Fastegingh@ysteang 22)

fromthe side vjpe any direction radially towards the
shank 28 and baisoeWZ Pﬁe ﬁé‘?’g’ﬁ gy?&?al lel to the plane of the substrate

24. .. The lateral %i‘%ibdﬁce"?}'@t‘tﬂk@n s apenptiacdgesredfcylited, 5 faamsg
footprint for tkndtpar tfabricd; €ivde wnhdWwionndken aotesigier, abndrstischibonded, and

this distance |pobldeetail, Wit Ssneithe srLapTbil affertlts baReoPReicl Suh

vi ew. When bi sect i cu ar "s1 de
vi ew under consqsder‘bﬁ i MI)Chﬁffr%'ﬁ oN%’cdh‘"PHw"Pr esA( JrEhicadan |YI | gigabje

aSpe:I ti etshl ncn@eetvuhg kﬁ\eraaétas:hﬁﬁngmgmt ma?@m%) fabeici Q\angdat Ehits
pol n ~i's e oryl | O al a
basi pg ! gmhqb % aeboﬁi:'| ams ;%H qyare glgié% %@@?ﬁég %r

denarcation be a wWeen al so
not necessary tYwiera hgardigesads éaydeéﬂ)’of suﬁébbmammcbvé céiﬂ@@%oﬁ with

the outer Edgess;ﬁflbdn'a%d)%$@ce%§es TheuithBNK ngB wiveh PiLMi €€ cah eMatithenddase 26

at a point so from.t e hase 26 such
t hat the base 2%\'/(] \{qraﬁ%/g é’f?vﬁﬁrﬁfpﬁq Oﬁeﬂerrgf'éﬁr"ﬁgogglsgéﬁerbgt’@é% %n Fi gure
1. An annul ar pradpoiet, eMadachuysesits 12881 veDyherhirecdisymg soffagesrmpynaltseri al

attached to thesybsd ! alen ad 2eTERUENRRR 1200 Mgt Yioed L0y autiel no
around t he sha iS at gt wher sugg‘f Zﬁ iIs attached to the base
26. The annul ar'lj }'Teﬁe@‘?é'}pa Jpartan Wéﬂ dé‘? AOHW, fillet or asperity)
but is considered tRefberimgrbadkf té feighese 26 edamiree tive @ogpddBnts of the
fastening system 20 in more detail, the substrate 24 of the
fastening system 20 should be strong enough to preclude tearing



The shank 28 makes an angle a with the plane of the substnatssrdveehs 20med
herein, the term"plane of the substrate" refers to the flat, planar
surface of the substrate 24 at the base 26 of the principal prong 22 under
consideration. The angle a is determned - as follows. The prong 22 is
viewed in profile. The "profile view' of the prong 22 is one of two
particul ar side views and found as follows. The prong 22 is visually

i nspected fromthe side views such that the direction having the maxi mum

| at eral projection 38 becones apparent., The "lateral projection” is the

di stance taken laterally and parallel to the plane of the substrate 24 from

the center of rah@ b&aPati®n betWeh Vh@Widdale prohg o2 i 3@ qfasié?ﬁnéhank 28,
to the prolectlo t he, pron

Visible in suchiiidd? %Efﬁ " SRR, thNTER b SrBOR RARL ea0 e BRET cl ar 1y
proj ected downaad cbet gapatdeppirkeiog Jofieeds tosan aardicle. tpt bavi Isechyedapparent to

one skilled indeigedrty ahaderd he)\s”%écm’lﬂ?féﬁt ﬂ(@'teﬁlf C’h@ﬁt‘" Pé\‘e3§ t!oS thoat
prolectlonfromwp% ori |n 363 ut er Eerlyg)erl?/ ? gnk 28 or
engagi ng means % EI% §i &W "or 8 9 h'Pra)il fi%ls Phe

| at eral proj eccpwecsd its ahgeqndf m¢t®em eivv@inPemoh, peidher 2re¢tiywi bf al so be
apparent to ongp@iett8d \vﬂevteheth@r ?ntsleahed\ﬂcert B? f:&ﬁfbﬁnfﬂtngssl(?ﬁ‘imi 2Qp 1S

produced by the 0 describ and cl ai ned a t he maX| mum
| ateral proj ecf:P'gT‘r’ g%fisl%g aé‘eh’étreé'f“f%} g"rf“%'?ﬂeéd 9n C‘E“WB ﬂ?’ﬁh W Y Dn) then
the profile vieffised] dre cgemested, toothentesdnd memher crossempomeii.ne Thie rect i on.

It will also bgsaRRat®Albdthdln ithe tf"\‘?stnﬁéﬁﬂbm"mokaéo%@ﬂenﬁr Qaln@cﬂh'eoﬂec%ﬁd' S
generally oriented in the cross-machine di rection t enge 31&0“ l e view
[

wi |l be general e('Srl‘érntC@Eipqnﬁ"E’héanEﬁqué’ &P r emRinforT of| &bt i onal
vi ew shown in Rrgicle. 2 The ‘trubstrfate'hdspanf ekmosed ewsfade thewhicomme2adr 1t will

be further app%,e‘pgr& SOiizeaﬁéﬂ 'oh?e‘a inthe art that there |s anot her profile
vi ew, generall posite r;r&qﬁg f profjle view shown (so_that the
n

maxi mum | at er aI pr dpeupsirats ?45 ]e‘él PoviaPaRle; RE hedrd 18f 1atheldi ever) .
Ei t her of the tugport ldnGRTbiaiERMOSAutingppreddebsesyi Blagible genkatalthe—-equal |y
wel | sui ted forg%&‘%?f)ef %%&y{)n b@:ﬂdoﬁsﬁg)‘?e% ‘i’.‘?sacﬁéﬁ‘?gd *&Sm‘gﬂpaec'ui?){"- afd'e

engagi ng neans ?‘6 ave a_great er proj ection 38
than the prong38HakR VQQhSWd\/‘i eh‘%?ér%fa}heaé’ﬁiéé proggs ?ﬁebeéﬁ%é@ tedans 30
preferably may théwsenawitheot r @dlttigdirore iadgrringoddledenials yeffeproxintal e t he
;‘;gﬁgfg;ge2‘2166‘%@‘%1%3992?&?&&9 OgiB%Je?C‘atthani&t){?J ardelﬁ %Qaﬁ?&? g& om tge
ve to the pl anéhb‘fleﬂhélg%@w bhee ppocesastq asgonmedatien S“ttsr?éafteér 2? "hieh uded
angl e B" refer stharvi e vatplilnat devattiei od wiehsvand thbeheatt efsthenl auid he

per pendi cul ar gpo.;ggezzol aflfs OlbdtPReSHPShEASBA BIGRIBAROSS £ biaugp Lhe

origin 36 of b irOJec g tudi hal axis

through the tif S*!Pdéhsthéub baghe)i SYGs trakes 230‘“%]&"1%6@6 thdefRAME: PIOYRY 22 i s
Vi ewﬁd in prof mhteridhg pbivdsen matejiatd, @ubwr,tmlyl,orfglrhs;dpmmcmwm,V rﬁf ers
to the inagina a t a i ght

| 'ne through ¢ REMETEHATECH AR, She pHErdr bR itV ader BHlIRs 2 A otysitiP

conti nued at trﬁelnarsgb%trpteas?énba\amthé)asiqowsnghéf of Hd . brayags rigrrrré%meso | t
is to be rePOQREE@d(I?QB dramé %r;ﬁﬁh réﬂ"cﬁnﬂ\cﬁa&tﬁ%ﬂﬁ?ttﬁ‘ntﬁﬁﬂth r@-OUEanfS ?g
i ncreases er .fro cul.ar, tQ the p 0 e
substrate 24) P aj*%f" Ozééd??é??'?fé?%sa ul'fcth))r htaﬁebegﬂg{a?%f‘ﬁg neans
30 to intercepsuitadle:s r Snchs materfialsese cn‘ommemwbldeﬂ%ﬂgb]@uff@b@oe tever, a
st r?ng gnt an|9| @Q]dn@s?rbfe@f@ag' n&u?ﬁ@ﬂ?oﬁ@\?ha@gﬁﬂg afid rﬁlatdn\g@# Ythgrﬁﬁly@r oh

i ncl uded angl e ess, || 0 at e .0 work free romt he
engagi ng means QTFdHP th‘@hifbeeuéb P&ngf) éﬂ'é gﬁ’ﬁ% s UE i B9 her ei n,

t he engag| ng nsabstra3tespr sdchr ablcyrdbagrdand Ithé uld kel amglaéss hefused.) east about
180" . More pref eral?h%)bafsﬁ‘ezd q@'%egemgify ﬁ‘wn"‘argﬁdﬁt\@r{ ofNekL pbenyg 2480°, and

nost preferabl y i s about i ncl a gre at er thaﬂb&gom 195
i s consi dered ¥B1%%e 1§ Hdaahnd; é?lt)hegF‘g’éFE"rtet Fl%ma“ bbucoRGGuousT L 8gi ng
means 30 has aprecwmbl aend segrhenthdak 28 dfhéehé nobogledAangled Berefint tbeengagi ng

roans 30 1s SubshAniagll 4eARALET uidhaBo RGN od G, pille o SRR A sroomEnt

is that portion eyon an |ncI uded
angle A direct contact vnth he substrate 24 and supports the shank 28 of



12 SEPTEMBER 2002 12 substantially-greater than about 180'1; dfmGypid 2b
engagi ng neans 30 is truncated to have an included angle 8 of about 18

the reentrant segnent 31 is that portion of the engagi ng neans 30
internedi ate the plane of truncation and the tip 34. The reentrant segment
3l is directed laterally towards the shank 28) but it wll be apparent that
the reentrant segment 31 need not be radially oriented towards the

per pendi cul ar whi ch passes through the origin 36. Prongs having an incl uded
angl e 8 substantially greater than 1800t?nd a reentrant segnent are
described in greater detail in U S Patent No. 5,058,247, "Inproved

Mechani cal Fast gpé poodg 209’ )It'ﬁsh'@tdné&s@ﬁm'tﬁata‘a J&@F@amﬁ R gﬁ&tﬁgrsﬁgnk

1991, which is ncor orate n r The

28 is found, as EIB‘S?EF thegb %ﬁ‘)’o W% 'FPé‘Epf nglt22‘5| ch "‘R?r"g?']tl &hati ew,
Wiile still mai hbaishiamg Zmaoq)rsepaJ‘aEQ firom tthe pasefl 26 candi that dhe ibaagi26ary
cutting plane 49;;4%9%@@%%ythaa{]@kwteta hmnalme qfhetmeswm@ste 24)

is then brought I nto tan er| ron at the

poi nt or segmentedfiop tfé“’g}‘gﬂé"’éﬂe hsé‘\fF}fdg'[‘%é éfﬁst‘"ﬁfé’f'g%yndg'ﬁﬁ%ﬁ?cedl stance
fromthe plane afea,héosmstdwee@peewmr@ shﬂalrespmngllshst of ttte fasttentny of the
prong 22 havi ngs}ﬂ%mhttﬂh‘E‘I?EedebﬁV Qéhsl{)heof' 'i!ﬁeg @fe\f-nCHFtdﬂaggsmz@nFna‘lo 40 is

t hen brought one-fourt reat est” per F i cul ar djstanc oser to
the substrate 2AMS fSAPEUEE pOItHE SFanki Gheanld PGAARY JRAnS GO ABE THEMTragi nar y
cutting plane 4preMdde rttdeqmmmmhmnpta)nge Xubstrade |2dngi kfudi Tombewelsda@t | on
Lreg. Tourtfs obatfie.pRIBENdLRelGte YRR JBRIND LR Erdted RFpsubStrat e

24. The inmagi nary cuttln erm ne

poi nts on the pféFlgossd a'T‘fPetP|Pr"§t”dﬁoﬁ‘ffftﬁf‘§"lth%{’(hef)‘tﬁ"nf° herwbsiate g4 i ng

pl ane i ntercept and hﬂedtﬂadlsngucidgﬂ 4tegirityhe prong 22 and is referred to as
e 5% f eadi ng. pol fhe dfaneTBE thi GBHLAnEGFEne Eas%hfs BRetheCfupthiaResd Phery

of the shank 28 whi I nal ane o
substrate 24. TH%"%’éJ:UncF%ﬁQSﬁP"qu ta.é s-‘é’ép%lb utth EBOPGrFHY%Ggﬁe‘E%é"@ent er of
the prong 22 andrés at Hfhepmrfﬁcel\/ﬁertfhetiilenCLﬁyflnmrpTBanES 43ed herairgr tiept s t he

{raiing edge Geaf HISoPARGeraRy U FRUeF Gt Bal e sfEYhpd | 10

poi nt 48. The "tral 2 13
peri phery of th@"s%l@"?ﬁr\ﬂkﬁ cat- 1 oﬂﬁlﬁhedP%P&lcFy”f*dee%f tibrasidest BE thebstrate
24 and is gener abénprmposnctre&ssesdl &ﬂ@S@do.fgr 070 t gy | pding1 g uRskan1 €2 whekhe

oLy ant 1 ine COELLNSy AEES, PR BEg bR e8P 44 o e

i magi nary cutti ABogeardinasigo. OfAt’sec rfa‘P@m“ﬂ -i nelo; B“OcdH@‘h 3dPEM§ Ebmhieh i ng t he

m dpoi nt 47 of tike drﬁrag;leaarsmbﬁmtmmy phanethéo iehet hdfretoni aim Bke of the
shank 28 at the Q&stgafer a% gﬂ\l ngp?gtgdan eofa ;elg thirﬂe R%%que% re{satl ve to

t he pl ane of t h&TEUha ternatively
stated) the angPEEf&FMvCH"‘i Wegsmﬁszswﬂﬂes frOéFHt‘We‘St sorerefenmed of t he

substrate 24 ishbfgeP) te Qe iMitha NGt Agldde proidshez firom draags

perpendi cul ar ISELANTH: Pl DogirinEiop) SURE BaRTne Wi hpRdRRSch g e
relative to theappeste ratie hgreadbst thare abpufhdnSthi &s | prefersedsi cadd 3 n any

di rection radi abba/ertawyarmﬁh@ﬁ%ﬂhﬁ%@@d Padtpirfit! aak¥nd Neh Ofdpgk 36)
whi ch direction IE gener al

| ane of. th rate. 24 and
orthogonal to tR&tigeprsates éﬁ?'gt“{"?“st fﬁeaaﬁg%e meye P‘Fﬁfeg?énkt@gﬁ (ft of 5 to
be recogni zed pheduciienzimysharly 2®yledvineggs widkibeudi scuseedalinpggagert i on 38
oriented in the4pBaRi Kiefivetai ON is viewed approximately in the machine
direction, or appro imately 18 therefr r when a pra avi ng a
maxi mum | ateral proj 8"ctf °§§ %FF%%t@écfﬁ’th e?ﬁ‘Bssanﬁg?ﬁ 2& ﬁ'l 2 Widn is
vi ewed appr oxi ndibetipyiatn d:hegmoa;ls]yrrwahcu‘]erdishmet iand) apheoxippeigntd.lhgl e a
of the shank 28p¥4{; h‘epeersab&uto 0" wilA yée‘rs, SEHS Bes 22D MeRes) N angl e a

to be nmeasured I's that which devi at es furthe romthe perp end| cuyl ar and,
therefore, is gdhtedeyyis aitaplgr e H dét df nﬁ?ﬁéde%té’n make theofgsePing vi ewed
in pr ofijl e) thlsyeﬂet]nyzd rmhabcywtattdnep@aﬂ?ss sieahi strenijthedh | drpak-otcudapr ongf22
oriented in the _machine r ion e ion for
a prong 22 ori erq cft'% 't %e %%SS 2 Ct ﬂﬂ] ar ?r‘gfgﬂa%r?gperﬁg%ﬁ mg& (Ehe
shank 28 may be tgepralafy ysupbrgerwm:anasotthafchéhqouetneng&h @ féﬁb@&“ﬁ'&le 24)
or is preferably oriented in an acute angular relation relative thereto to
provi de increased peel strength in a particular direction) which direction
is generally parallel to the maxi mum | ongitudi nal projection 38. However,
the angle a of the shank 28 should not deviate excessively fromthe



12 SEPTEMBER 2002 14 perpendi cul ar, otherw se a fasteni ng 19yst@EMaER 9boFor €
directionally specific shear strength results. For the enbodi nent descri bed
herei n) a shank 28 having an angle a between about 45 and about 80',
preferably about 65') works well. If the angle of the shank 28 is | ess than
about 80', the shank 28 is considered to be nonperpendicularly oriented
relative to the plane of the substrate 24 (without regard to | ateral
orientation). The imaginary cutting plane 40-40 and profile view can al so
be utilized to determ ne the angl es of tghe | eadi ng edge 42 and the trai 1 i
ng edge 46 rel ati ve to the pl one of the substrate 24. To determ ne these
angl es) the 75% Malel L 44 angho75% dr ad ' i 48 und as
descri bed above?dt$ﬁ€itzasr%¢f§tg§i ﬁto g}ent (25,% ?%Jr:‘ag%r]ld 2)2" ? tt(‘)clhl o‘\’ﬁe&rﬁ@ i ne
Lhrough he basHICBEISss ., ThHedof HIBRGION GAUSES tHhe RIRRSS 82 1R BF seirpnasic

| eadi ng edge 42wleh plided Hanthe28np1 Thied diveetinecdfi die basd B6. "base | eadi ng
point." As noted a €)eh N LS Lt igm t shan 8 t he base
26, incident to at ?g‘\éhr?lgsrﬂk '?g Sheeg{l}ggﬁﬁgt g?tgh,trﬂgr g&ﬁoggcgﬂéiﬁgﬁgf%\hen

det er ni ni ng t heOW4aedly ctram niiepbasst 2 Rnd TIPS Yesde | dadi Mg uped heress, j the

connect ed by a sdrmai"gitunkt! i refetro tdethatisportdani oy thei prorg0.22Thichstikai ght
line fornms an igngl ngke, 4~ l.at 1 e rate 24
and opening int e |ﬁlae€et ?(tnangf C{;rﬁelagdru:é r{ntq‘sgpgr?gkggﬁt géd g?gtﬁlégéﬁ'gnk 28.
The angle ~~ i s™§38fefled 18 éga'tkhéaari’é?g‘d&? fongibudinghgsragieg 49f othesi npl y

t he | eadi ng edgengagiyigemeahbe30bfisom theaisbstgafeohi BL used heneinal the thrdposed
180" fromthe b 1.7¢ Lot 50, 45 b 26) and
found as foll oms%ﬁq'hg‘aﬁaﬁe "@ﬁ}r‘gdahp.tdﬁ;é%tgg’?_g? ‘f’ﬂ‘? %1‘3’ @{;ﬁdg gé{"fén%é gvgd?vi ewed
in profile i s bftolgHe substraterZocrhichadireetiopnipceerses dbeorerpendisnlakik 28.
g_hi S intersectidivthnicet be t'hbﬁﬁranbraf |the gsubst Fite” gm_tnoﬁegdaaaé)caseof nﬂh@gr
iscontinuities t r .. incident tq attachment to
t he substrate 2&%°ﬂ3r€£n§mg néﬁ' g‘rgfgsg \%’\Eeecﬂt?gez etrgrr?eniané‘Y?‘l%‘?)rég'évwgaial i ng

pai nt 52. As de%eftpheampaenie towdrds 7Rich nlpag lof nkhepeubstra® 24 connected with

the base trailing pgisbéia2ed Wt ther Hagkted bid baddizs &t eaéidbrordgi PE iksor ns -an

i ncluded angle =T rel.ative +o {he pl.an h bstrate 2 nd, opening in
the direction of" Pﬁ'eglgr:isgi n 36 ogﬁapnceﬂfé'ﬁg o#aﬁ%ég ]so/gh&-')m-_"%lgméﬁﬂ?aéNBER
2002 15 shank 2 theuwshtnefuaedthengeaterT of s thefkaseedbi ands is heyrdaglly of the
trai : ing egge j\@it_ﬁlin lsu'herpfobtbhmt 5ai'dhiengas@$g§. ?!Tﬂé eorgahﬁ 3Befl|§”ﬂ39n<ﬁdﬂ$ 4ﬁ and
trailing edge 486, inc e nglbes ~~ and =I. define.the paral isS t he
si des of the shgfrelg]%gﬁjﬁ ?’T?’ngzghdrlrggqbfa %‘r?a ot T&'ﬁe sﬁ@% i‘ﬁg dﬁ(rjg" railing
edges 42 and 4e6dineetiont radipidlyebanwards ythe oshank H8oante bagedd6 ndtichdg 250an

arithmetic sum gfra@iduio 1RO phatd18f Sthdesubetrdtbezsshank 28 are said to be
nonparal lel. If the,sides t.he shank 28 e nanpar al | el he _str.ai ght
| i nes which defi neem?e?‘gtﬁ&%éhfﬁa"ﬁﬁg’ei%e"( g@%ﬁ@@&%nﬁfgteﬁeo b&é%eblaé‘éozl%ng and
trailing pointsf@tpeimd $or viteh pantichbir | slaldi vgevarunder atdnisiiderpdiant sis44 and
48brtesptect |2 Zel Iygou'tnﬂ,t %&Qiafié d%%al?.e% i%?@it/%cﬁ’fd,bgié?\i/iﬂﬁehfh%‘tﬁw_iﬁf off Nghe 42 and
substrate : ngl es, and ~ e | .eadi ng trai edges an
46 are unequal %ﬂ‘fa f%&?ﬁ’f‘&g Y& ni”ﬁﬁ" aléﬁctéH&Q‘g ??&ngychlrg%Svg *he pl ane
of the substrat2b 2flor( | thegi pardiicidiairy sdde watied yungert lronpldeeatioy, mOrprong 22
30, only LT the R L R e e /2. and
46 have the san%&ég'ﬂ'?@tit.°e§“?’s§l'r'aeteo%)eﬂ'feeag?"rfeghqu'af‘npmtrbsbtqf‘%r?,g‘%iﬁd
suppl ement ary n3geftthdeshaak €8t he angles ~t and ~T of the | eading and
trailing edges 42 et.erm al I S .y e shank
ué‘ﬁaﬁkngsﬂﬁg\?& ﬁgggbsea 3 %ggae&ggio\ﬁmgg apﬁ‘;arérﬁ

28..to be paral]el. Ing . e Ich Torns a

| eadi ng edge anbfitieen. the thasenaé SWS“?%I%HB'F holt isralsgot Becessiyple. . A
t[)ai i ng edge 4thathtieh eﬁlgés‘ra)rastdeaikbi’ nq;eedgenlarzgl Be Sbntidubus hﬁ'tbgﬂ&t ra]E e (r)\f
about 65 30" | uj S 8 [ n t ~T of the
| eadi ng and trazl“ﬁe?] Mggge(? {@eanacai"%ég‘\/\pr é %nf( g\ﬁéﬁ'ﬁ’?t ﬁ'léo%gfgr%rﬁ@nmeoned
spectrum of incbasdedh ahgt @aint semawhat Jpuandizavay frod| heaoytepepddds stfank 28,
ad\éant a?eousl y e Bﬁls_teeﬁﬁ reicatthee tie bise LebaiNahevedn tmmm?)@ba#btegh shear
and peel strengfhs~w t requiri essi,yve_pr A = The
f or egoi ng rreasu#b];rﬁ?ntcé" gt%e seeggi f'i/ rﬁgaggﬁlgi né" aa'ﬁ)ggg? "%g%'?%ﬁﬁﬁ% {}Oﬂal 4met er
sold by Rane' - Heglativehy than Wyentodi prangkeaber Ndwabtached, to] thensusthateci se
measurenent is desired) it will be recognized by one skilled in the art
that determ nation of the profile view) origin 36) cutting plane 40-40,

| eading angle trailing angle ~T) base points 50 and 52) 75% points 44 and
48,



12 SEPTEN eER 2002 16 and the angle a of the shank 28 can,i&rpreMBER 2002
advant ageousl y perfornmed by neki ng a phot ograph of the prong 22. A nodel
1700 scanning el ectron mcroscope sold by Amay) Inc. of New Bedford)
Massachusetts has been found to work well for this purpose. |If necessary,
several photographs nmay be taken to determ ne the maxi num | ater al
projection 38 and hence, either profile view The shank 28 shoul d .

| ongirtudi nally project fromthe base 26 a di stance sufficient to space the
engagi ng neans 30 fromthe substrate 24;at an el evation which allows the
engagi ng neans 30 to readily intercept or engage the strands of the

recei vi ng surf adlewhhr ébwaisi ¥ atipg| aoged théashlanR 8pavovthdgmihhavhady ahbage t hat
It can penet rat%gﬁﬁ%e{s a@&&h&ﬁ'%f%b!éé“@asu"rf\@%‘ﬁn@l’l‘? %Qﬁﬁzw”angw the

engagi ng neans to intercept reater nu s or
fibers. Conver s'!é’lty“"é‘?eé'F%t'Pv%?f EHdgwr %“’rﬁ’gﬁﬁy%b“ltehbtcﬂ"sdf‘%%ddé% £he
advant age that partelfathesbhse 26 rafntjer ppmgnzp.22 results, but al so provides
correspondingly | esge pﬁﬂﬁkrﬁth%s'm Qngﬁl@e rvﬁ&‘?'t}{é’bqaﬁél ?at‘h% ﬁﬂ»‘éfoosel

t herefore be unswtabl e T9r recelving surfaces_suc

stitched bondecP4matfr used hgrgi@m Hhe deTmks Blad'éngfeltﬁepﬁ’@ﬁé"cﬁtg reghess de f| ber s.
As described abgheeflatheplanngistrfdicaalf tiengitistedtet e ashihakbd® Zberthienes the
I ongi tudi nal s f f s The

"l ongi t udi nal g%gh a? pr‘b{.‘f Z%Inlg@g ﬁgﬁgﬁﬁngﬁ a?RéoTl]awﬁngggf é%t%hﬁw%ﬁ | ane of
the substrate 26 tf9119%- pethep®Epss J7 tiReViavgagihPeElles 3dhe #GFO%‘ﬂeengagl ng
means 30 of cons.reehtofgema”ebwoﬂg theid angi bﬂdumabarstpaalamgsode tiewser@agi ng

means = 30 fro u eP g

"ongi tudi nal  shicup &' 1RHIAES 2 “oREBLaE pif Rl “‘kg PRELE TR ehe
twice the strantf ér"?q“ﬁeﬁuéh aﬁ’ﬂé{ceﬁ ‘bf dirpetippt bﬁﬂél hec anayimup Jatgrade) and
pr ef eg ably agomroj&:ttwm ascmeaappaserﬁucmhiel bestepd1 piréRdich"anetthe g
provi des good | pt OR tenti C st,rands or
fibers by the e‘ir;s gg'}cg dngg'hslégen'gf e'Q’;a rg%f ﬁg {s}) S mé]()ﬁ'gFl(g’rF ttﬁ'g
embodi ment desciy b’@‘dthe?r“efwm hhqor:@rﬁgrz':f kb Dage 6I1(!5‘n§1licthu\!3ﬁEMaI1 -epddeng of

about 0.10 m I ldrTBier3e 0@ AROUShAAk 208 M dol itNBt sfo%eéﬁwﬂ%ftmél fiPthdsaches)
wor ks wel | . FFﬁijof t?e CLOSS S s, not, critical.

c
Thus the shank EMBEe AT 08 sBE?'\goRZ d’éé?@éd}“ Sé'&%r"dFHg"'\B t he
af orement i oned Pghamstiat s isel &Qngngumoaﬂble andos perpendi cQRRTENI BRRet@d2 17

section of the dwmaRardSto The p1edOsF theCdubotrateé Zahe planar area of any part

f th 22 k di cul h k. 28 h
3. he Boved apove. T HBTLEER Pl Bl 3R5E4 0t el OFucHRIRE, T°0T0c

section as the wixinum lavarabfproiectipmrdd 28 thadl erejactiing fremnthe3origint he
prong 22 are |03€Q|tbuﬂlen%h{é4~ aed,phaﬁ)eroal tne %nmmmnat Qfgaghfy Sne%ﬁi agpgenent

provi des a corr pon in ecrea n i.nertia,of hank 28
and engagi ng ne g g%fﬂt?ﬁ %Fpn 5“";5‘%&31)2'}5‘ oh W‘@ Wéaatl ]82%“1
stress when sepmoaeqtonn f38r Efestharm‘O&plp!l viaw pH sunk prasg @Ri ng}ts\ylslﬂ eiﬂnSEO and

thereby dim ni sﬁbesp;tahenmarmet MnQie(ﬁli@%Umuﬁxaffahe"chéﬂf‘éstéh%)g' Rstemed into
the prong 22. T, msu nt n the desired f prong

g r n
95 s ren & gerdh 37 IR ORAR o tPe Bt B LbedRH hsimed LR AR
utilized to scathe teimpnohgteral. provection i38 vitsi genayehlyr alrfigntednin dlhs the

overal | taper qfach p&ﬁ@@t%ﬁ ' SthEJi‘etﬁ@t gPof‘?iflet W@e@rgﬂ]c’fbé h&er@FQﬁ section

of the base 26 tq t Cr.oss, section :f t he

hi ghest el evatl‘lfﬂe’i‘)tfe Hth‘F cfﬁ@sszﬁ‘ac“?ﬁ% dirpctdan hilfnd fai \Pgt?p(%re efers to
t he that point thatsiEQtienmaoimuthiatstelinpraj8coiont 3t i eygagtadly meserte®@Gnhavi ng

t he great est pe{tﬂeggﬂ %k"nf’%%hﬁ{eSt@ﬂ%ﬁ%BonﬂhteRe b‘ﬂba']aeroﬁleth@iewbvﬁt\iatb% 24.

Typi cal Iy, prongs avi n base Cross sectiona g 50 hi %naj
el evation crossdesecd]; brPJ]‘e%ttreéa"P ahe machineEiveghign- ofthgsdde edevatignalpout o: 1
\évpr k well. A ganawa&ﬂowncm Figate 2hakon BofMthe hprod Pl $1é\¢so|trfatttna$eor@6 ]

i aneter, as digscus \s€ t ' o about
0.30 mlli neterz?c(oﬁggﬂ?foo ku;ﬁgg %%Qié"ﬁglﬁgs‘?‘% SQﬂJ'gd g‘%ltton
di aneter, of abbhgre oi0Anptheri peafdie yigwalmanerd125184° PPﬂPét‘E‘% sfretm ¥e3 to

g 010fl nclh?ES) m%fmemlnfmtsmdwrswsbamae fier mamu@rmatt-ﬂeatrogts?wswdsher ein.
pecifically, a genera cir a ed, cross secti.o

mllimeters (0. ‘Ugg ﬁﬁqcﬁgﬁ da‘| gﬁﬁt Lerf%atol?t ﬁg hYbﬁ’ﬁ'gg)t eIEéQEftr 8% gﬁ%v%&es a
cross sectional area at h| ghest el evation of about 0.040 square mllineters
(0. 000064 square inches). A generally cireul-ar shaped base 26 cross section
of abo~~t 0.30 mllineters (0.012 inches) provides a base 26 cross
sectional area of about 0.09 square mllineters (0.00014 square inches).

This structure results in a ratio of base 26 cross sectional area to
hi ghest el evation cross



12 SEPTEN~ER 2002 18 sectional area of about 2.25:1, whichz2i semieMBEr 2062

af orenenti oned range. The engaging neans 30 is joined to the shank 28, and
preferably is contiguous with the distal end of the shank 28. The engagi ng
means 30 projects radially away and outwardly fromthe ' periphery of shank
28, and may further have a vector conponent which longitudinally projects,
i.e. towards or away fromthe . substrate 24. As used herein the term
"engagi ng neans" refers to any protrusion lateral to the periphery of shank
28 (other than mnor asperities in the geriphery of the shank 28), which
protrusion resists separation or rermvaﬁ froma receiving surface. The term

"periphery" nepreFildeiond a5 GahetA09 @fual NEwBTOREItR. fohend Sirbtedupsd al | y"
nmeans from or Brpmgggsetsﬁe%cpﬁreﬁehrﬁ%;:nl.ble%wto t he substrate 24, which
e oug

per pendi cul ar pass ) he"origin ‘36 which is generally centered
wi thin the footpri hte epgagies [raans 3¢ of peher peangamayyhaveha grastaralaterak r usi on

" has a vector cprgjedeivh PRrahA ahe tprodd GhhMECi2B0 drowRiedGertsle 2l aBG red. t he

substrate 24. i a be recogni e gagj neans 30 and shank
28 may have bome I_eif’%gr‘gp %er?a%g‘ﬁg“??ﬂecﬂgﬁﬁf mégc'faglrg go?%ﬁﬁ'ém%s?uqvte A% hot
i mportant t hat 1engd budipallydapanesimater then gubsdraten@4 sxtartkhe 2grody shask 2hd be

apparent) or thata focd@VeH ¢atdran yoehaee NFriof ethe hpiolig Ase 8d engagi ng nmeans 30
be di scernible at

gtléel 1t .is onl % N essar%/ £ hz\td ? I oqgi%udhngl |y, oriented
face of the shank FEPIPAL PR P TPUPE G SE LRI E e "EAERYENY means 30
has a face wi t bheaplanet of thersybsiunate 24r alAse¥sedohenadn f 4be tgrn Hénglludedk of t he
ggbﬁ] rat §h24. hI.kgeklegeSrgaea'fm, t®ane ﬁ@umyd%\a\qsi@daéﬁs@belrthha%ﬁ@taéigﬂ_r@d fﬁt ion
an the shan [ _\vice:versa,, as ired. [ strated in the

figures, the eﬂ‘&agﬁﬁ&“ﬁéﬁ‘ﬁérsﬁ ieti'ep‘?]eaf‘gr%lfglﬁ\’)egﬁtﬂ’é%ﬁtleykgr’gﬂg'f 33 may have
a reentrant cuthreugh f ththeordgimgitgofiretase 36 had bhe eprntechion caf vehe the |
engagi ng neans)gfyitahhiieRif et idh \tf_ﬂécthfﬂ:ﬂﬂ%tﬂﬂl BijagYn?RRLMRXsgRL €S T he
substrate 24 at _the baﬁe 26 or _a logat]on, a%jgr,al Ié?/ ﬁﬁace fromthe base
26. This segmefl T8N APeh othe, RIPPLCi%ed st JEYHS PhdTeRtsk 2Bt AARugh t he
segnent need nbprofectiadi af | phediloegttadinadwanxis" ttefeny i i rth86.imdgieawngagi ng
means 30 of eagghtRhEdt9ord 200  thd1C)dngPlu@FANT SHSL 851 4R qa}&é}?%g@ifihlib/ﬁ F;tend

substantially in the sane directli I f a relatively, uni tiona
oriented peel LURoUpl He tib MEOTERRErENIATSaIBENS ARSTT GWCh 07X itnyerR
random y ori enteditwedpab\theanglb present adtl yha $ip Bdpefc theehgagtingmpeds i n any
| ateral directggn. The engagi ng means 30 may be hook-shaped tines which
proj ect substantially fromone side of the shank 28 efinin eneral ly
convex outline) andt péndfrbf Leeamignd i3ty a5t t'ﬂ"né“FB}S‘égvﬁ"ﬁ es%r"?ag'ée to
intercept the efgaginis weanki B8r sinofedsee, r dcel viemrsur Factheat frée thner
radius of curvalueReRdial doNenenpant ek ThaNsuitratknea] DHERAPT iesndet ween

t he engagi ng neans 3! ‘ﬂld ,Zt,r an or tfibers. o e recelvi ng surtace
prevents rel ead®rEps gy St h o5y heeriPgi99 BRINHA0 (tOc AMFTREP s &P ace
until the peel sttandngirh fobershedr tid reegtvingf surfacd.asHewdvieg, sy ssteand0 i s
exceeded. The ghadgidid i'ﬂEQEZe?’)’%g%.bOLHeanoio ri?a@'iﬁ%i)ay NSRRIy L @ak@f 1N the

| ateral direction, otherw . engagl_ng neanr may not ge etrate the
openi ng of theifdéded iangle & rigclessThikedyose migrate,Qubiok 1pk ?fg‘ag‘i"ﬁ“g means
30 shoul d be sfftﬁdtﬁ@epﬁgehg aleénd BE dupii ugs. of the receiving surface. The
c; o0ss sectional a epret e g S-

EGP 7 oIS dnboineddle RREABLESIIERNS ) SRR |

critical, so long as agi ng neans as structural 1nte
provi des suf fi Beamst 38 heeafershd Ybbardiang i8¢ udpdit angle od aet Ainda@atle abrut desir ed

ggel f and shear lw'r.?%fr@lszpr@ferﬁbi ﬁstﬁé;!iﬁélhﬁ!&ta‘ﬂme?g fha\ﬁi'ﬁl_earthaﬁ rabguof hpr 0395
of a given sit or. the. embodi.ment descri bed her gi = shaped.
ti ne engagi ng ggd]ans a&ﬂ) 'Puoaf\}i Rﬁefa?r@)?i r’nflm‘."ft’(};lqe?y5 'prgpe&?cﬁ'ﬁe%&@%ﬁ?t he
center of the @esséendhpn abaet rl@hbtis tenséderiedpla bphsubytamtiabyugreates

mllinmeters totpdpokbou® M I linmeters (0.007 to 0.013 inches) is suitable.
The array of prongs, 22 nmay. be of a attern and_density .as.desgired, to
achi eve the peel ahtf s‘H‘@eﬁ"@t MEAYY [356 B‘éauf’r&e'\‘%f"ﬂt hseeg"'é/"t LU
included angle 8 of the engaging means 30 is substantially greater
than about 180°. The “reentrant segment" is that portion of the

engaging means 30 which extends beyond an included angle ©



particul ar application of the fastening system 20. Genenal byriafmif©ogs r ay
density increases, peel strength and shear strength proportionately
increase in a linear fashion. The individual prongs 22 should not be so
closely spaced as to interfere with and prevent the engagi ng neans 30 of
t he adj acent prongs 22 fromintercepting strands or fibers of the receiving
surface. If the prongs 22 are too closely spaced, conpacting or matting of
the receiving surface strands or fibers may occur, occluding the openings
bet ween the strands or fibers. Conversehy) the prongs 22 should not be so
distantly spaced as to require an excessive area 12 SEPTEMBER 2002 20 of
substrate 24 tosupstantidla Geesteni thpnspbowm BO° of Hwequif etheheagaging peel

strengths. It 'n&aﬁﬂ‘é@nﬁﬁ%ﬁﬁ&té& tdl msentﬁ%lmeenﬂﬁ]% iof EidYR) 1680, t hat
each prong 22 i

generally e fromt e adj acent prong 22. The
rows are gener aﬁ'ley"eﬁf’f@'ffeﬁgﬁ?f‘%t hg g}mei 8°"cﬁ‘f"é the 8Aep9dng, 8eans, 3R ne
di rection accoruitexgmetitatehethearplaect of i rtguqmmmssdrdesﬁtel beig a34d clTae ned
bel ow. Ceneral 'rﬁa Bﬁ%ﬁt‘ figth§l digr ﬁﬁécQEH al’l‘i!e "?fsto%‘tcdy 'E'ﬁe dihACtigon row of

prongs 22 shoul ace om t acen machi ne |recf| on and
cr oss- machi ne otiul"ebtt f"bh PBV\?é’pg‘Fe“ﬁr ”E’Z)”e?"ﬁ"ﬁ}toﬁ?%‘é“fa efradanely bani f or m
stress field thrdighgubrichted aswards nthes petpemd 21 andvhiidte paesesi thraughur f ace
when separati OnthfeoJﬁE% 3ge applied to the fasteni ng system 20 and t he
receivingJsurface used herein the %erm pitch" refers to the distance,
measured either in RARISARYINE it pEiudedangle & sbstaidal e gthaterthan,

bet ween t he ceniBé? sandf at feenfrant psagmest,,0fird hlestrdibed iA6gfatpr aletysil2ani n

adj acent rows. yL¥PiGaLAY NG, TBEEERANI SinheE MRARILNO F AL eHidP brgrpr ONTS 22

with a pitch rangh%ﬁ roma out mserstoa |rreters
(0.039 to 0.0785PHRANdS) DpRpigofhn Hﬁ“}"@&t Pbn¥l i OctoRerakfe, 1981 nwikchi tieh of
about 1.3 m || iimebdbgosated. Kerkin pghasfprdneeng preferred. Adj acent
cross-machine dire o) a e .of p L.oat.e ne- hal f
pitch in the cr oss%rrgc(ﬂ‘ ﬁwﬁlar éﬁtﬁmén&ﬁ%e?fy'? ;ot%ﬁ& %’Q ?ée)lgr%gbaﬁdnklhg machi ne
direction bet wedtht e amgngcéatirctbespnehitle vdewi r Hetlieoattidwsaintpinipgongs 22
ma%/ be mstd\(/avh of thayp 231@[) eal i $ﬁe’1$pﬂolfﬂ€bl naatsﬁtrlé&!c m{agnhwsw&ahé epmglhshape
retai ni ng when S0 i ai e en .t he
fastem ng syste@l é% gené{”%? %g”?g gée ?‘ra on TOSrgie s‘ﬂﬁé ra%e %erél n,
"thermal l'y sensﬁh@nmusféamet%twmem i Wrﬁ'@hpfgrl%ﬂwl 1y tehanngeg 3% @n t he
solid state to ﬁhbe poiidtli Br Skédnentip@A tthe FpPphd C22 i Aavidg Rhat .grEfestire i s

consi dered 1o Fendicuital Feéjx ‘é’%\ﬁ:’& htb‘iu Ehe %@ J}aﬁr\}é] sﬁB&t‘r‘é?é’ 24 s 1O

| onger sustaln eac esenc ctéd t
separation for c‘é’§“eSIPPE45erb8bf‘199 tmt!%‘er‘)rfalthsl Beongi €2 viavieg eﬁf'iealh‘%eISF have

speci fi Ct r heo: @ﬁ@ﬂho@haﬂmt ¢mg|a§-ms c@&tﬂ?scmamdame?]e:mbﬂieﬁwm&mmt her, the
prongmaerla SNo, e a.ne I.N n no. (6] r easy
processi ng and °§e %’l vel S"Wl ﬁeate%%wﬂﬂg Zgéga'bcf \?%% F‘f ytfh?

provi de a tackysuhﬁttrate)u% onstm iyt caf thighestarlewdiomearsot katnetheri al

nel ti ngopm ntI 1%1]? ma& EG&:ﬁ@aBkﬁ\eZ&oW l@ﬁte‘ﬁ:é;&tsc"t@u@ fb'i"@nd hg; epgagi ng,
‘nmeans easl |y, oJ ure,.r

reane 20, Cas  MopS TSRV ERatTRurT "0k the rOTRRUERRNr SEREE

f or rmre var i atfiron tha plaae 94r theesuhsgratief 6t i ng prong structure, and

particularly the ngeinwgnﬁfryta&t%m%m 40’3@3539}\%-'_@&4 her detkermingensi tive
material wll veaH}/namghwso

Eih teﬁ5 , Gal tberb erformad
to neasure the PFeSPPUSHHERRRToN, g‘b ér% Hf)’d’ﬁem it RO ¥ Fasti c
material. The eﬂhastu'wmmmﬂmaenutertewtsvtbe:dehdm@ edgent2rafathé prenprz@ssed as

G and 1s referggdi orgrdridie 1940 e 75RMadtng pBIRY Via2COWRe OTERARGN! Of 2

V|scoelast|c materjal 1s expressed a 1S r errg thg | oss
modul us™. It ha%dgbeethGMdaR%at" ma‘&h?r |%”§Pm¥| R§ Jaetis Bﬂkarzal'hé'b‘lc gi cal
charact eri sti cSlongi thud inxd 1 alflaced awdyofront tRe-pfl aerefl the osuphstrate @ddi rihet 0 t he

met hods descri b%‘éorﬂFrp%iiRt is dispesed about 180° through the center of the
prong 22 and is the point where the cutting plane 40-40 intercepts
the trailing edge 46 of the prong 22 and is referred to as the 75%
trailing point 48. The "trailing edge" 1is the apex of the



A material's storage nodul us G at parti€ul ar tenperatures)s eapredReRlSREt O
determ ne whether that material can formprongs. To determne if a

vi scoel astic material will form prongs, one nust refer to the storage
nodulus G of the material at tenperaxures such as the application
tenperature and the solidification tenperature. As used herein, the term

"application tenperature” will refer to the tenperature at which the
viscosity of the thermally sensjtive material is such that the thernmally
sensitive material will be substantially,fluid and can be deposited onto

the substrate 24 and stretched. As used herein, the term"solidification
terme[ at Ure"tsb_@thé@f QF trgé shankt emiehumg%fud\i\ﬁdlﬁp rmitmﬁl ke Me e
sensitive mater s,a .storage moduyl us G, e nes/ cng.
At the appli catsll'%gr?rF%nﬁzrazgfju‘rse, e’ferféiiwh8?‘??3‘}@”5@%@???@@%?’5 i?%ﬂdq Il be
fluid, pliablepdgmd2ablThe tsdrptghlichnei eannecking these stwoseaiate falls,r ofn a
depﬁsi ti ngd_rrenbearseﬁﬁirwnapt?@t uttr.ﬁsn@f%mh@%q-@o ?Q\a ii@fﬂ”i%@g{:ﬁhe@ wﬁm@' 04Qt_
inches in diangter.. If. ' i me of appli.cation e, .t he Yy, sensitive
mat erial has g‘éﬁ? &'g\%"e'hf‘reaﬁuf’ﬁgthﬁr é%ﬂgé?artyhgﬁtté%@t age dgbmdyrfgg?ﬁaéﬁ? met er 2
(dynes/cn®), tRéne Her then yirsensionhect ingit tdhei alidpedyt b tofothd simegimaty be 12
;ELPTEEFER]C 2002 caﬁtihé @sﬁ@moefbdmmﬁmtrdﬁm?se To'Frll.fhlenﬁﬁhﬁrz_Bt gt the btsk@,st lfa,t e

: eref ore, e.starage ul us .the thepm sensitiv erial is
preferably | eségt hgﬁe dﬂgﬂ{deg?‘ﬁ'@ge d’y%kﬁ Bllrﬁe QFH"I‘?B éﬂﬁﬁ"@ah &ﬁe tr%ﬁ?fer at ure.
More, preferabb§ thhesubstiradge2dmbsitihasangde leegf thaashaab@8t 4, 000 dynes/cn? at
t heI f’iIOIO't icati ]gmt t emrﬁsmm y Tﬁ?téd/,p%@fa@m@f& I\ € ?ﬂh@_ En?ﬁtkl ﬁ%m%gsﬁh
application o e i C ni ng .S m W cta e
preferred ther ﬁﬁﬁ%v%éﬂgﬂ}ei %"ﬁa‘%ﬁﬁ%ls"gﬁﬁﬁ? 29 err b&? ghplcf’ FI"‘H& of
tenperature wi lthathbangRorfuettespl €roni the merperdécilar ndef ipedriy itbe iinended to
be used in ext gl Yn Cilyds fRNJidd, OBSniREL iy tRE LR’ flafe | widp&ak- $£NSi ti ve)
one may use a th(grﬂgl I é,s,en i ti v%gmaterl al Ww ng a ver%/ | ow appl i cation
tenperature. ARPE S OFLGN 3br (HROCEy Hhe spatlest MdRgTEIRtive dRddBE t o be
used in extremplanehatf cihedisubotvster 24 f whdre thibstliad eis svimedi dul any y

heat -tol erant, 4Rt Gy Mifaldy! '%G&d(]gk' ¥h€:§ﬁqki Y€, g@fogwa?gicgﬁﬁgg the VEry

hi gh application tenperature: As descri ereln 0 Ivﬂ'ster resin
hot nmelt adhesPUWiRe3p habichadicassiondsi srneralipePanaliel d&p HispPlrtendtely 177
to 193' C) and ahpacubstmatie 24esid onehoghwale tarthappdrpemdicotart enpae aingte of

appr oxi At ely 495 che Ak o SUEh (53h N WebdanVAIdk B kil biprtngUpsLr ate of

pol yest er filn}aa out 0.008 to, about 0.15 m I 1 meters é . é .
inches in thic r 1 t9e nB3GhARe an

AEag 3 HRRAOWT ) TatREd Indirpdecdaon 38 YETqnte
application tedpscaian eisl asevedhappaxduitely 75C they mbehinel etrteetlisho @r oduce
prongs i ntende hi Nngi.t Lions r p whi ch
are to be for ngtg;rgﬁh%tgﬁ%gﬁp attgg{:u%\;?ﬁ’g%; *@& %%‘fﬁfgﬁe,ﬁr)%ﬁgga 5&8{‘@ mal |y
sensi tive mat efpErAhROARFLAAR ooy tentpdnin dhpesrastnmachigat et Waniibout
213' C may be seli@eteshproxinataiygsn i thecontad-maehbee diseediom biod apmavdnt i ons or
prongs which a (o) X i in ig - er ance.
. Preferably) tgﬁge]teftfgog }@{% kg?%ﬁ"g@%?‘i Ia‘g‘%)lgt g}%du@e‘@"% gshmg lfstégég air

t enper at ur e of aBYSutthe1aemMgreds boimeasuredaiy that whigh dewiates furthepherature
of about 21 degf'ﬁe&h@qie?buﬁi)icial-a@- and,0efRriefoRsr at Ugenerdlfiyt thatf smdefeor med
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about 40 degreg;on?£f|o¥§énted in the cross-machine direction.

The angle a of the shank 28 may be generally perpendicular to
the plane of the substrate 24, or is preferably oriented in an
acute angular relation relative thereto to provide increased peel
strength in a particular direction, which direction is generaily
parallel to the maximum longitudinal projection 38. However, the
angle a of the shank 28 should not deviate excessively from the



The storage nodulus of the thermally sensitive material | g206natabir 2662

| east about 1 x 106 dynes/cnR at the solidification tenperature. Preferably
the storage nodulus of the thermally sensitive nmaterial at the
solidification tenperature, is at least 5 x 106 dynes/cnR2. Mre preferably
the storage noduius of the thermally sensitive raterial at the
solidification tenperature is at least 1 x 10~ dynes/cn2. The thermally
sensitive material nust reach the solidification tenperature quickly after
bei ng deposited upon the substrate 24 ang stretched, so that it wll take
on and retain its free fornmed pr-0Ong shape. If the solidification
tenperature is perpendiaatar] guthérwysaf taer fabtentifg@r n@istem seasi of vemsrat eri al

i's deposited on f. tret d t th nsitive
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substrate rf thee sm@rwéw@asw f orieated| ;reﬂ)a_)wes toprtheepdane wifi ctheuse
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solidification terrp ge"' n& More’t aBr %d’de‘beﬁa& L9 ess
t han the appli ceg ush 1tZe¢rﬁ@r dgatereinepthecangdes Qﬁhﬂ@hl‘tﬂsiengamd@e(t"érwdl theool i ng
medi um (e. g.) at@@id&@d??%u%mth@é tohere tpligneaislpi et s@bsftraﬂ! 23mbignt air
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ol Con prongsy . SHRGRIR IS8 SRy P | 5% cLRRET T BOTabband 7 Hhabiay
solidification peEmpetfanne found @ls descnibed abose. abbritbagdde@bingi paint s t han

the applicationig GF'Eﬂ?ﬁJ %Wé’ﬂo@e ﬁh@sﬁﬂé qumt 'tF?é])baIQQVﬁV%E)vi&edj'lrneCt ed to
processes which us nat uy a e

[re erein the
prongs are for rr%r he an é‘%‘igé Xo, "?tet"é‘?FﬁeF'g"t P99 %‘HSU& ?E(E{E}Eg\ggﬂg‘ Cel si us
wi t hout externat8 codhmgmteam;)tlanoiSt Hee t Hspalléadisenmiint Ve rat eotesll wil |
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\Y
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at a tenperaturlé § §Fay BB%tp‘Wf Y1805 18 3Peye TMOHLTTE! "%t 1 east
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25 using a 23 nesh print cylinder -havi-ng <aperture di anet ens SHprEdMEERt 26)2020
i nches and operating at about 47 feet/m nute. EXAMPLE I'l Figure 3a shows
the rheol ogy characteristics of a thermally sensitive naterial) designated
Y. Thermally sensitive material Y is a polyester hot nelt adhesive nmarketed
by Fi ndl ey Adhesives Inc. of 11320 Watertown Pl ank Road, Wauwat osa,

W sconsi n 53226-3413 as 2178W Referring to Figure 3a, material Y has a
stor-age nodules G |ess than about 5000 dynes/cn2 at an application
tenperature A of about 158" C to about 1 g C Material Y reaches a storage
nodul es G of about 1 x 1U6 dynes/cnR at a tenperature S of about 120'. A

storage nodul essfank 0ofg.at TRee3Ré1ulled dngfe g7 heakdterleal t@ dseTREr AL rabout
400C | ower thanthg'hag@?llctl s used to form

t enper at ure. terial Y

free-formed proHfs My eS3F ?ﬂé’lruﬂ'@ahéﬁg?3%%}“%"6’8&“? ' or greater)
according to the netheodeattisgrédgecizhenditraikinggedge4db riwstuded i angl ey g nder
of about 50 et py S O e a2 ey
characteristi cséhé"f a'étg‘teﬁe‘bjlrréw %ﬁgﬁéﬁfl iﬁédh’bqgépﬁ?atir?iﬁégi el9at ¢ 2’.“P14ﬁer mal |y
sensi tive mat erdrel n@t isspplementayy etoe esdhnpkherc ddatnot baddetio lemt anithnetidhesi ve
Vet 052) W sconcit, AU 186 ) the Sideds S8y e fane o0 Fersrsafi i, os
material Z has '&"Q?%‘i@ mgguﬁ@sstgesl Bgsu\ehgiharg‘bgéta"@o@ﬁ"p&yﬁféghn@eai an
application tenperightr dinels wibicht ddfioe GheMmnges Al Andidys (cmnectsaghtha st or age
modul es G of 3RAW 1daddind MhaVASH R Bo LS NED A 6 TWiem {Hae 78PRkh&G! On

tenperature. Material ,Z did not formjfree forned r?n?s havi ng an rncl uded
_angle A of aboud"1dtaignagpe ér4§sf"ﬁ{g @ 2@%&3%@9" nt"terestde 1 HEI ng an
aperture di anetaoveforatbeldw @h&20 anealfe sharmtbopratatding Bt the spgbes @i about
17 Teet per m nildpy orlcheSFENTAEER 4097186 ddfed 42 UFRCHg Fe THEYRA Shaller el

Theol ogi cal pro erﬁges such as storar%g dul Us and | oss_nmodulus G " of
certain pol yner fesr dafning esushiangdes nintopsert 3bope thegpiangesk the
charact eri sti cssubseratet 24 (il oveyd tudinatl yt betwhodTyows e tist 26t higad: phgRACGE
NODULUS - LSS JCebiS DETEEM AT! G Tigaead bt Gl 0067 bie Sy ©

determ ned using a dynam c Trechanj cal anal ysj s ;]
RHEOVETRI CS ROANBEDYNIC Bedfsr 80 al P91xavidi thiplaBgteasoft RfdoAbtafi &he |Tgadings

Pi scat away) Nevandiertyeyling8edgaandizf alnliowé ngatdrethee Sameretérzd desgridred in

ASTM #D4440- 84.  Lhe. VI St : i i S Lreul ar

pl ates 25 mm i norg?g?ret er {}% é%ﬂﬁph&?g@{,t %Eétﬁgmhﬁﬁﬂge@ﬁ%}gg nﬁ?eri al to
be tested is plHteandies b R) ATt oF tihe nading ant dxaiking oedgep ¥xanthtdsl y 1800C
and cast into tdetermigedr ed bBanpjual gendrethey,side@s Sofimihien shaek W8 .xtol.bg NM i n
hei ght (gap beaﬁgﬁeﬁhe plates). An oscillating force is applied to the

pl ates of the Instrument. The sanples are gradual ly cool ed from 180C to
O-C. Measurenents o eshadketP davirg dedpaddng rgdgey4d which Hfoxms Herlgafiing

equi I'i bri um del édgeoingl e BNt eh Whensubbtradesef adodtewpersaton &si suitabldhed.
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substrate of about 65° + 30° is suitable. A shank 28 having these
angles AL and 87 of the leading and trailing edges 42 and 46 works
well with the aforementioned spectrum of included angles a of the
shank 28 to yield a tapered shank 28, advantageously oriented
relative to the substrate 24 to provide high shear and peel
strengths-without requiring excessive prong material.

The foregoing measurements are easily made using a Model
100-00 115 goniameter sold by Rame’-Hart, Inc. of Mountain Lakes,
New Jersey. If more precise measurement is desired, it will be
recognized by one skilled in the art that determination of the
profile view, origin 36, cuttinj plane 40-40, leading angle B,
trailing angle A1, base points 50 and 52, 75% points 44 and 48,



Pl ate Radi us 25 nm Frequency | O radi ans/second Strain 5 peancepreftgir 2o MM
The instrunment is internally calibrated yearly according to the procedures
reconmended by the manufacturer. The instrunment geonetry is checked daily
and recalibrated if necessary. - 12 SEPTEN~ER 2002 r 27 The prongs 22 are
preferentially conprised of a thernoplastic material. The term

"thernopl astic" refers to uncrosslinked polyners of a thernmally sensitive
mat eri al which flows under the application of heat or pressure. Hot nelt
adhesi ve thernopl astics are particularlﬁ wel |l suited to manufacture the
fastening system 20 of the present inve Pion, particularly in accordance

Wi th the procesg,fereahPRde it 'a‘xmldzsbemwe ﬁﬁah‘t%ggotﬂ%eﬂe?ﬁrjﬁ@d rase

"hot nelt adhesive"” refers to h ernDE asti ¢ égnpoun nornmal Iy solid at
room t enper at ur B2KfRi 8 n PRECBEARNT 0fii §heyt PrANgy &fed A RS8N ad (9L SSAAWINGhi ch are
applied in the etdctesn shidrescdpeanyllds by Aatayrel incadhefi \Wes nBedféeal,f ound in

t he "Handbook LMES't ¢t Vg ei ubldeshed in
1977 by Van Nog?gggﬂﬁ%?tﬁhgf%%%gpn%#@ td g‘%@ﬂe%ﬁ;ﬁ téﬁ%e&? ,Fpolflg\'/v Srk, New
York, 10020) whi'@4§s?dYp né%‘feﬁé}aP'g‘g° ‘é"BFn“‘B‘y g%f Rcdo eptarmifestheng

pol yam de hot nedxtimenlietiratprajestpar 88 cnd drdnge seiithel| profinte pief.erred. As

used herein, the te waty]| o s4s 146 e TERD i hayi.ng
repeati ng ester andfﬁs%gqu%??%&?gsﬁggﬁu\eg}%?wlggé&css CEWNE%&C%I&E Fi gure
4 is a side el efXMfalsufEiienta te IM386 She aen9381N9c Heart 3%, Eras iy

appar at us used tubspradudie aprannglevatioarwhioly aldowshehereadugdnpineddse 3privsent

. arus us ’ ! . (e P st
forma nip 70t dtle WHAcBBE g thy st 0P AhE U R Hurfieall 1
73 and backi ng foralativelpilongeryishank 2Reprovidess the dvaghagenthatomty ¢t eri al

i's extruded thrperglordthedseper tintethefrecbevipgi surfaoe bmdleherdbyosttiowtthe novi ng

substrate 24) i t i di; | i a .V C e

parallel to theé?ﬂagil@ g@gﬁeﬁsuosfbgﬁkﬁ Qﬁ(ﬁnpgg?seavggrcrrgg{%ﬂyq‘gﬁ%}ne%gns for
severing 78 to pyaadcepridhys-natonygreeld sparekatdvely shertergabinkg 28eans 30
t hereon. As usetlenael @rovidee ther dvartdgeutiat i afedisively fs@fangsg profgil2gt ance

th h ] i tially,
e o e EEUBLO 1 L LB LI n AT RAE) sk £ G| 11V
preferred deposths nfeaedyingr swifide niy bBayusbherafens thee wasupbabler fore

present inventipdteiving CRPOSdeti RPch - @Fb&boBhorl dods@1yBdeihed bandedPTEVBER
2002 materials which have less densely packed strands or fibers.

As described above, the longitudinal length of the shank 28
determines the longitudinal spacing of the engaging means 30 from
the substrate 24. The "longitudinal spacing" 1is the least
perpendicular distance from the plane of the substrate 24 to the
periphery of the engaging means 30. For an engaging means 30 of
constant geometry, the longitudinal spacing of the engaging means . }
30 from the substrate 24 becomes greater with iﬁcreasing
longitudinal shank 28 length. A longitudinal spacing of at least
about twice the strand or fiber diameter of the intended receiving
surface, and preferably about 10 times as great as such fiber or
strand diameter provides good interception or engagement and
retention of such strands or fibers by the engaging means 30 of
the fastening system 20. For the embodiment described herein, a
prong 20 having a longitudinal spacing of about 0.10 millimeters
to about 0.20 millimeters (0.004 to 0.008 inches) works well.

The shape of the cross section of the shank 28 is not
critical. Thus the shank 28 may be of any cross section desired,

according to the aforementioned parameters relating to the cross



28 nmetal or any other suitable material which can accompdatSEPTieBER 2002
tenperatures of the nolten prong material, provide substantially uniform
pitch between the prongs 22 in both the nmachine direction and cross-nachi ne
direction, and yield the desired density of prongs 22 within the array. As
used herein the phrase "depositing nenber" refers to anything through which
liquid prong material is extruded in dosages corresponding to individual
prongs 22. The depositing nmenber will generally be a smooth and relatively
thin piece of metal or other materi al F?V|ng perforations or apertures

t hrough which the nolten prong materialf’is extruded onto the substrate. The

deposi ting ”e@gﬁfwﬁaé’f Qﬁe %a&! 3k, bef S‘EFﬁses”seé"u{?rﬁ' §s St‘ﬁEe;ﬁ@nirSHP& gp @

conti nuous ba nveyor havi n ofary screen,
such as the séf‘éel?fé'tu%dhf’np'f%é %?crté!é?f‘ FPPHPP("P‘H@‘]&H 0 ﬁ‘n‘é sd‘éb'bs'ﬁat Phg nenber
however) may aheenbeging ridags f3or mMASf natepadbous, the Shaikee®dsrpelferwdyy Ng an

i nter nal resertxg%,redce@tWgy&hx{,pemug&&ﬁﬁ e MRLAER REPG R e il

whi ch is then extruded he pores o e nmovi ng
substrate. As Shadk2Beand; ?f‘gtaﬂk"gt BRIAS" 3 pSsthe' PReNGNS? tadSet‘r"aﬂnbtr“éP"adﬂbng
mat eri al fromahtie hatkekaNgr mapprébxiheted suciThimt eavirangeaedto tprevikiebstiate 24 in
uni ts CO”GSP%F’H}g?Ecﬂnb NGcvb gal; npﬂ%”ﬂﬁme%% of - mE’FﬁfeB?‘bih% lsﬁi}f?( ggposi ting

menber will be screen_or arti y preferred
print cyI|nde@"¢39WaBF“%é“ea“5{re5i°al"eéylti‘ﬁﬁlel‘" ‘pr@?"éga y°cdﬁ§@r0ﬁ?t"éﬂ of

ni ckel , havi ngoAstant ursesess6 wifeadusepdrityiomnyforesnsarse! dppl Rednte N the art and
preferably pr y S ,Qf t v f bl circular franme
wi || be mount ;}gygeﬁ'qré Fryrﬁ%‘g Zﬁ thggcgﬁmég hnﬁwﬁ{?? Pth? ?j%r\%’llg% ?ﬁe screen
with structur awp%nmwt mammﬁamorwa&& dbtp §hwron9d?2cal shape, and will

al so provide a meggsm@inti dhé Helsiveeds GEGROry lbv@@é‘al Wi rangk oPt@bh§g t he
screen about

Xi.s W t-hout r pressure bar 81
or heated hosgrz( no GSShab\%S'e L£I]:E)’F q‘tnéil%fenlygtﬁ(?eo%;}r ? g g‘ arﬁ_ls ca%pom ting
mermber of the ber esEired rigerscalen thhapronge %?escﬂ'il%é‘@tus whigh igeneea)ily nder 73.
It is to be Urt‘dﬁfr%ﬂgoﬂ)e ROMRVEr tapehabf tthe Prongent isNtROtréadfo ag¥Plthes to any

nmet hod of extrudin e ubst rat roduce a
fast eni ng systé‘ﬁ’?l ﬁgvﬁ%gcf?séesef g??}%é’tf { égse Eé)ltf éEP Eit% 929 As used
herein, the t&eptionesththewpsanqidadd atn’thﬂehmhémelmtwn Obrtuhﬁtpresm i2Rder or

print screen, TWe'dhrEﬁf eﬁ:gth@si ReeVutTHET rﬂer%%t@“@hﬂobmso@fse pttures in
a square |nch | ~refer,to a

f I
screen havi ng 02 t ?)e? aﬂF gé)b?f 2 aﬁ&giﬁP%smﬁﬂsea‘zﬁﬁ@gﬁ%\A’é’ € r%ﬁatgftscreen
Therefore, a Z8rpandhcderedistance Haom 5k® apanet afesthsersubgtrate i2Ach.

Accordi ngly, arymamﬁ,smrsﬁgse% WaHngh%VQ:aQ@% &peﬁ Wee6ion8T muaw i nch,
i.e., each sq are

erture
wpertures. TrdTBiash Sy e s “RERBaliarky TobRe 3R S8 TRolh by any
means wel | kndwh tionabdwd %rlt wekckelds an external notive force (not shown),
or the backing rold géfedi®yy quelma\‘eehm 28 ﬂiﬁfcﬁrﬂfdermﬂoﬁeafﬁis@ezand the

print cylinder,,73 dr| ven, b ment roll
Lor vice-ver s&1aPeIeL, ?Sse}s\égﬁseﬂr P"Hh ng"é'ﬂg%ﬂggf% aWHt ﬁ aﬂ’@ ?th(f(ﬁ?fl ed for
use with the ret hbelitofo Boemplldsetersi (0H08i b aboutcOnGldr dnelidsy 4&oakrl abl e

from G aco/ LTly: GRsROLMvatfon RiiGhe @pX. 4B 2iboulOI0RT #111iére4940. atiiugh as the
Graco/ LTI M cro=PFPri

nelt adh Th d
pattern of thd- éﬁ)é'Pﬁﬂ“@éeTﬁ ‘Ph@%pﬁ?m \6?9” ﬁ‘r"?h"essagés fggn sz??‘?/dzafé'&ggl’g ﬁga'?o t he
si ze and shapefoof tlichempodingst atidcidsed dbereiity Ghepifdcajdy| na tgemeraliay that is
required for tc'??%dﬁFt E@&b'eﬁ‘r ﬁi&%t gg&ﬂgnsmst%ge?lzroeq“ ﬂﬂﬁt&‘@o?§ gdgct i onal

area of the aperture outer surftace o rint cylinder
73, general | y 96besdsgianeteri 13t e shighestor el‘#’{étf%ot&TPi’}ﬁesofa t iPSPase 26 of
the prong 22. s'EbBloMDS&réaeChtOrhlglﬁestthEemveﬁtow eofS6atsnoulod 0de aqumexu rrately

equal to the f
descri bed herg'ﬁihm%ge gral? ﬁ?‘ﬂr rllntggﬁ g%sﬁgg&é‘aﬁg{ar Jl}r%?aﬁnggl S adequate
Though i f desibase)) 26 Ké‘o‘a%)e?etcui@ 596 Rhguth @ . imetersyd0e@iPniiaghasy t apered
i nl Shgpe) 7gawpl&evﬁiekaag@ﬁsecrzos&rtsﬁgts@rh&lauhareaatoft fwo@ut@mgsuqﬁmte of the
cyl i nder or sur, e

descri bed her & hﬂ %rﬁer({’ g géqﬁ?ﬂf‘ %Chgs Jé}‘ sgg"{ctgbou?gaqgoﬁgl limeters
to about 1.0 makid edt base( @ﬁmss ose@tmllmlﬂetf) highasticekevat oni £egsise prong

22. Preferably the aperture 56 will have a dianeter of about 0.008 inches
to about 0.040 inches.



12 SEPTEMBER 2002 30 More preferably) the apertures 56 w hd dimyevperdrcgpet er
of about 0.012 inches to about 0.020 inches. Although it is not necessary
for each aperture of the print cylinder to be of equal dianeter and it is
recogni zed that there may be specific applications wherein it is desirable
to have a print cylinder with apertures of varying dianeter) a print
cyl i nder having apertures of substantially uniformdianeter is preferred.
There are different nmethods and apparatus that are suitable to supply
nolten prong material to the print cylipder 73 and which are well known in
the art. One suitable apparatus is disé osed is U S. Patent No. 4,876,982,

I ssued Crt Oberse%hon%?&%s%fchfofﬁ%@s:Mhmfahi £ WAk PNedd Rfledtit fdndd PY

ref erence. Another particularly preferred apparatus is a heated pressure
bar 81 shown i""#f-gure 10. The heated pressure bar 81 is disposed wthin
the print cylinderThé3 enpajing melrsst a3t i &d | yoipad althelthe o shimk 28, ntandyl i nder
73. The heat edprQ?ﬁ%%W%sbﬁJg\ttgﬁoﬂf%% thBLALEA! AP DS tHRI EhdnROMg. SHAWN) whi ch

is fed with liquid prong al and one . or nore di scharge ports (not
shown) from wfirgrdindemedngupd ‘H’Péﬁ‘&snﬁ?‘gf’ﬁa‘i WAY P PYtward fF‘H“t 8 inside
surface of theeapipherycyf ishdek 283. aid trmghéuarther t imyeheavedtopr asponentbar 81 i s
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nmet hods whi ch can be used to heat the print cylinder 73, which will be
readily apparent to one 12 SEPTEMBER 2002 32 skilled in the art. A
particularly preferred nethod of heating the print cylinder 73 is by using
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It is to be recognized that a chill T1oll may be necessary 1pfsHprevsmbsdooat e
24 is adversely affected by the heat transferred fromthe prong material.

If a chill roll is desired, it may be incorporated into the backing roll 74
using neans well known to one skilled in the art. This arrangenent is often
necessary if a pol ypropyl ene, polyethylene or other polyolefinic substrate
24 is used. After being deposited onto the substrate 24) the prongs 22 are
severed fromthe the depositing nenber by a severing neans. The prongs 22
are severed to formthe engagi ng neans190 of the fastening system 20 and a
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34 (.056 to .256 inches)) preferably about 4.0 mllineters) sgmEMstiePos)
radially outward fromthe backing roll 74 and approximately 13.7
mllimeters to approximately 18.6 millinmeters (.534 to .734 inches))
preferably about 16.1 mllineters (0.634 inches) radially outwardly from
the print cylinder 73 is adequately positioned for the process of

manuf acture di scl osed herein. In operation, the substrate 24 is transported
inafirst direction relative to the depositing nmenber. Mre particularly)
the substrate 24 is transported throug % he nip 70, preferentially drawn by
a take-up roll P Il [ Vi e t e 24 for
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increased as acresseichangldractiont he déublk 2Be i disdemier dd. the smachimer easi ng
bosi L1 e o1 act o e e R e eral

proj ection 38.~ Af IIE‘? pﬂ%’ﬁ’ésﬁ]g‘ﬁg b radg ‘ht;la@}‘ itgFr"fasg‘fnsf'ﬁQ%élffeF’?{ﬁ’ég{ 56 onto
the substrate RHjcht he stytilienaiel sWdpearataiwing whencsrltidnbet mot atoi britithe t he

di rections indiggal ¢di e AL LAUE the Plstehhy Syétem 18U Ss' bétedi fo @ period

t

of relative displacenent {tgtuv\een the transpqQrted substrate 24 and the
apertures 56 diPPAT@LIAN ERrcseri B8 YssHi Rareity sERPAY) SevdtheorfEamateri al
bri dges the substardak @icandryuahly chhhgederfré@. ths sodlidit stateditspltbecenent
continues) the g ial .S . ifl S I d the
prpng 22 separ A%ﬁgf ?%?ntet gﬁa%)ﬂgr ?@ﬁg%%%ﬁjﬁé&tﬁriﬁﬁ?gﬁ ?%?gﬁy%r@ﬂs used
herein the ter P taye cacshrrededdies the prngedd dias nfnactisd & RhdPolPN98E | east a
p(ﬁrt}on of whi @bsﬂaﬁﬁrggs-eadtegmnas stwbqtrgséricjal lof PpAd Maantsubgectedietd i fe of
t he fastening t e As dis ve) bt 1.5, a . e 0 sever
the i ndi vidual SSRYAEL, Softesy, | 'éé%%ﬁq)r]l? s tiokndidy g%%ﬂ)g‘ﬁ/t% R3Erfat process
whi ch forms the'iUnggg\iengSméﬁisﬁ 3oheohpgitad evadpetpteni stiengag2 described
Ig)gn\glguihft uﬁi nal | _Yhdiréﬁinﬁ@l‘iﬁi. n]'E 0 two parts) a di gt al end 29I and engagi ng V\nﬁanﬁ

ich remain w e steni ng sysiem nd.a noi not sho ic
ermi s wi th t he pFRSEy IthRRng bkl s 8T B ot 1A haBl S AT o
the prongs 22 aneugbeuer @do¥idemfoheeani | processinasaahi agreladieahy2digh al | owed
to freeze prior to contact of the prongs 22 with other objects. After
solidification of the prongs 22) the substrate 24 may be wound into a roll
for storage as desired. 12 SEPTEMBER 2002 36



A non-limting illustration of the method of the present i12\SHPIEMBERSIODES
the prong material to be disposed in a heated trough (not shown) and
supplied to the heated pressure bar 81 by a heated hose assenbly (not
shown). If a polyester resin hot nelt adhesive is selected, a materi al
tenperature of approximately 177-193 degrees Cel sius) preferably about 186
degr.ees Cel sius) has been found suitable. If a polyamde resin is selected,
a material tenperature of approxi mately,193-213 degrees Cel sius) preferably
about 200 degrees Cel sius) has been found suitable. A polyester film

substrate 24 ahQHSsiQyomp»t&t@@QUEachlﬁdmdubh "Bheistedd) #03eh ertQQ@ i nches)

in thi ckness works,wel |
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very advant ag I f r n 20 of the
present i nventellﬁugﬁhsmso gﬁ%aﬁe@ ‘ihﬁrp JB%UF ?%bb' 3%#2?%%\?%&%9* g(d?wgt{@m) ongs 22
oriented in a Her ckheran 15t hséf‘sttﬂah t“ﬂ@‘”rtﬁl:hf"hle b r 400 i §hsCo¥hetd g’tee t Wo
angl es which are made by the shank 28 of prongs 22 produced by th;s
process. The shank 28 makes an angle a with the plane of the substrate 24
as discussed hereinbefore) and the shank 28 al so makes an azi nut hal angl e
relative to the machine direction of the substrate 24. As used herein, the
term 12 SEPTEN~ER 2002 38 "azinuthal angle" refers to the angle the
maxi mum | ateral projection 38 nakes relative to the machine direction of
t he substrate when VI ewed from above As used herein "viewed from above"

Y . o ~NSN

P



Met hods of formng azinuthally angled) free fornmed prongs l2r SEFIERBER 2002 | N
greater detail in allowed U S. Patent Application Serial No. 07/632,283, "A
Process of Manufacturing A Refastenable Mechanical Fastening Systeni, filed
Decenber 21, 1991, in the nane of D. A Thomas, 0. J. K Goulait and R G
Cox, Jr., and commonly assi gned) co-pending Patent Application Serial No.
07/ 719, 211, "Method for Manufacturing a Refastenabl e Mechani cal Fastening
System Havi ng Azi mut hally Angl ed Prongszfnd Fast eni ng System Produced
Therefront, filed June 21, 1991, in the nane of D. A Thomas and D. J. K

Goul ai t, whi ch thahRtr@Pirofatth@NAefts Pt indC HeRBHAt B HRF ejubstiats €T ence.

The prongs 22 SO de accargding.t rocgess utijlizing g gravure
printing procegﬁ¥ﬁe¥°ﬁeqﬁ‘égﬁ8?98d?@f‘ﬂ§egf tﬁ%%?@ﬁﬁ%ﬁ%@ﬁd%‘f t"'iaﬂed”'?ﬂe nol t en
thermal Iy sensiitsi peefenatdyi dssobban abmitsGR90r dyresfemdnat Hdeceapplscatfiom

deposi ting menhgmperitedd. aSuce)! AreFeRabRY | fHel R¥oragk! moddldLtiGhhBG: gy di screte
anounts of nolten ttleMBall 7e S|t|§e mat,erhal tﬁg@a ag:llurecu on having a
vector conponerPoPhfafq%yies/ etiedth tin #PBH RN ERIBET3UES S0 as to forma
prong, and sol i di f yihagtypee ofiokubstiratecandil the detesded vapphitadiéralofofthe he
prang. A nore qgtridiesh desaleh g Ofysebm LRI BRI | whall SGeOSRErdriRed) S.

Pat ent 5, 058, 2?1}?‘) |ajiued t,o,Oennts Ale Thomaf an€ Tefi. L., Bl gn% an Cct ober
22, 1991, whi cH"BERdlY seasytive material anf Areferrad apRtisabinte temperafiura 1 e
further apparemntill deondoskexaibfileadif thetfiree afiormechatorgt herintendedttoobs are

feasible. For qxagplig, &tP&y 221812¢bA t fdhsCNGAgi T tABARGLIPafY Of§ udi ng in
nore than one directio roduce sired

.may be d. 1f de ,.only th rint
O Cndor 73" e et e S Thiveu on, awcsstan Snakraliy ragns: tiug daferiad PR, ¢ he
substrate 24 cantvacy siawhepplricatioaytempeeatur8. afltdveapioehy, dfi tie foet er

surface of the gondd SFETENBRRI GO DL 1k} ATy 3t |l gy GPONTs

with the point at ) )l ade_asse contacts the I nner
surface of the drithe yhstrfer ‘73P3WTEUSTMT'PB\?E°'£§2?T@EE efe 3y Mpe 2
illustrative andermallly mstnsigiexanpleeidl hdvengisageveoy thihgh f amtlecatign syst em
of the present ﬂ'ﬁwmttj] in an article of manufacture follows and is
illustrated in Figures and 6. Mechanical _fastening systens have been
advant ageousl y used'Si #es8r thsdshgednbedanr paedyester deadn fat Medt adhesdven u. s.
Pat ent 4, 846, 8kayehtvd | &d ddpl s¢utseb| eerpeegtare Hafvi aypraximabphyoVvigd® Fast eni ng
Devi ce” i ssued jog ECLhRRS o Phltd Yol why e MiH GRoPRLERN benePiigreOr at ed
herein by reference for e {)ur.pose of 'show ng a ?a er structure and the
advant ageous utqf] pRREexRtelY AEEHhaRiZAIC - uchesinsyitienarionelinwithcd di aper
structures. |t gubstvacevof poVyeskea TPl abdudt 0,008 hwnabadt € ASt atlilngeteystens are

| ess easily contapinated il powdgf . n ar esi

fasteni ng syst %ﬁ@aﬂd?gf uo?%s?'n@r , §r&%§gbeﬂeaglﬁ§a%}guseﬁw%ﬁl’ oft\ﬁtgﬁéaagz‘?f eat ures

provi de advant 2§88 WiMenmadspidledhaying an sAppdidstionyitapearatyns ilasend®dd for use

on an infant. Albset 137 TEhagitensdleetddassd protutesyringsn iptendedety bbeusadvant age

t hat the infant; b d S i 1 . di m&{ di aper

120 has occurre’cﬁ'n%]rdi ﬁ%@ﬁﬁ%\?@%ﬁ ﬁﬁgﬁgegééleoawnlﬂéqg‘s‘g% ab{g‘rateal h,ég'?)he_ _g?m

"absorbent artik|stbstraterkavieg deiowebeakhtadRranssor B dharmdhy atads Hiuy

exudates, and, mwEeeia3pP@av{rgCainl )gbg'ri%ﬁfﬁo%htt@mﬂt@{tms grbitel ahen pitveed

against or in ximty to the of the wear tQ abso , nt ai n

t he various ex c}gtéesm i bc?hasreg%ccfegt)é% t‘f{é’"%sodv.%eﬁfg 3&??"&%“35&6‘?3" i's

used herein to aedtliohe onbpronpemnthicl rre|tesbevfortedape ansubstrttenbatingo be

| aunder ed or ot;hmg{u' feat-€8tHafEk Or reused as an absorbent article (i.e.,

they are intended tpo be discarded after singl e use, and referably, to be

recycl ed, corrposted’rSPerc?‘gh%'r %ihgegr 9558@53 8f°'1%ﬁ ﬁﬁﬁeﬁﬁ P'E)‘Hﬁﬁ?‘n am ¢

conpati bl e manrembjentAaiurtiemperpturebobrabent Zr degriees riefl etus, t andalbébr bent

arti g' est WQ' Chti_%[eﬁ EPratFﬁﬁatrrBE%ﬁ%Pgr@ft eatth?tr 1A YehiRd té’lt};%b,eri_k@ f o .

?:iolcz(ra :ana iZ gg&pﬂﬁﬁr%%gezgoyt &gg frge 8rmerdeﬂ%lngr;se a?'g pi%rtgnd%drrt%nbg 1{153& Ia¥e parts
room temperature, then the application temperature of the

thermally sensitive material may be any temperature above 21
degrees Celsius, will preferably be greater than about 30 degrees



separate holder and liner. A preferred enbodi nent of an ahgosiresiVBER 2001 €
of the present invention is the unitary di sposabl e absorbent article,

di aper 120, shown in Figure 5. As used herein, the term"diaper" refers to
an absorbent article generally worn by infants and incontinent persons that
is worn about the |ower torso of the wearer. It should be understood)
however) that the present invention is also applicable to other absorbent
articles such as incontinent briefs, incontinent undergarnents, diaper

hol ders and liners, fem nine hygiene g&8nments, and the like. Figure 5is a
pl an view of the di aper 120 of the present invention in its flat-out)
uncontract ed sbelsaug apd mogg PFFféF%@?'l‘l’:‘”n%@'é%“&ﬁrﬂhr“&é[bf"bh 4P AegePSout) with
portions of theelstusicture ' being cut-away to nore clearly show the

constructi on of thﬂhdl sERSge 1@&1“?"@ o gﬁ tt?@rmr]; ﬁé}‘sq{ Jehﬁafi.ﬁPFHleO whi ch

faces the wearer e 1 nnér sur in
Figure 5, the 8&"&5&”12@ isask apaw 9 éo’r&?r ﬂ%/‘é“zl REuthe peligibifativipsheet
124; a liquid tdﬁp@fa»tluﬁel.s e Ratabbt tha6 sthreﬂﬁd motidlust o€ tthesbeamaliz4; an

absor bent core %shgeegﬁqdiggtth@/ef {1 cEP h@%eg}%ﬁr&ﬁé at}er]lggﬁciksheet

126; el astici 78 I Ci ze astic
wai st feature 1321 ndJ!'?eFSV'éIBZt enkorg §V%ﬁeéh'?b’or¥bh %‘ioﬁgg%rﬂméﬂuéyoﬁf ther ongs 22
manuf act ured atieehgilpgsémitive maehnd of ghaesgirigseirttiodvendpepdtupdisgeneral |y

mul tiply desig a 7 Aaper 120 is shown in Figure 5 to have an
outer surface ﬁj@ﬂggﬂ Y, )}:ri\gr dgneesf/g'!':e 154 opposed to the outer surface 152, a

first waist regi onThese, thersaldynd skasEive egimdkeriad ofysked reasht hetle r st
wai st regi on 1bd)ideficabioahténperatird 3i¢layi aftenckkingt dupesi tebaupohr fie Wai st

oot on 196 and ey 8R0S el Bs 90 tha)s 0K RESPRRY FpOl 1T S

defined by the outer e "t Udi nal
edges are desi théqrmgmrmmst\m eri(f é%héﬂélcéé‘sﬂ“gh%méﬂitllﬁel isThd i nner

azrfﬁce 154 OI réal&ﬁedil gaﬁdm}tZQath@.{mrth@e&hbhm1gor§ehm1oé tr3€erdlaPPEYs 1t2g
ich is posi |one ent, to arer e
i nner surface {%4S bteeﬁ y The s BYsEEASy QH gs‘%‘ g‘{j ?'bémf‘ﬁg)topsheet
124 and ot her smpbmnmstqroﬂn@dl‘t sontipue ob)slheeteryzﬂbmdﬁféeoutmr feaer f ace 152

conprises that raqed '&Bn@fshiﬂ%ehﬂd 868&#rrdd Andvthe hsh'aﬁk PeRe tdi o deayndf rom t he
wear er's body

ace 15 eneral |
is formed by aﬁhel (?3%?9139 p'Eﬁ‘Pf OWYO}??WwEaf)‘échﬂeél %2%8 a‘ﬁut § P o gonents Y
joined to the ferskatseell paddle & ghermablyshensd t ivepmatiesialedr anpohikeeam of t he
di aper 120 in ykiteér t hent@ReNARET 12fapnd tmebﬁ&ksa@et b lﬁﬁ’éﬁhai gth and

wi dt h di mensi ons nera er than t orh o e 128. The
t opsheet 124 aﬂ%{' Vebﬂ'@LéHégtﬁ xa[bé?l'gb aeQBL%I {}W ﬁté?% febsor bent
core 128 to theutxsby«tfeonsnsuﬁ@cmﬂymﬁems 160 of the di aper 120. V\hl l e the
topsheet 124) the b.aofe@meuhﬂc%%s@%tam %bspirngem eCOr@sel 48 BRErRE

asserrbledlnavrlet WSL Q}gg onfl tian querre di aper

conf i gurati ons® %nré“%eé"car"lsbé’ e &j fmg ints WidsditdhiFeertit1 ed
"Contractibl e ShaeaBor lsemm\feomafhrspbslmmg Gi apérdlfmmm i tegpeydtuce Kennet h

B. Buell on JapgiahVislfq J&Z%haa%om SooP@eﬁ%ms Aepd Itﬁeft 't‘ﬂ@ apiiakidp.

07/ 715, 152, al |l owed,, "Absor bent h Dynam c asil c Wi st Feature

Havi ng A Predi SeEturRsi I?réﬁ?sslg?ek’h?%h ‘Hiengaé" e’ﬁ%@Fﬂ?&t tFogling, djedivg o)

filed June 13) (d.99];a eaalhingfmediumcothes thaootmtoamtnenit léreion dmpierdf @irence. The

absorbent cor ey FPonP da’ab!rcﬁ?Sﬂ{eb%GBstW%t"‘@H C-Flde%sgd?%'i@éﬂty to

conpressi bl e, con or mab non-irrjtating 1Q the wearer and capabl e
of absorbi ng afeP!r ethsi n'I‘°r1§e'P i BEANGS) s uBdY aut! I‘Fﬁeaarﬂefﬁ‘ﬂi)’ éé’t“t’é ¥£ body
exu](ctlat es. AE Ziﬂswm?ln haviigr @ Solildheicabtow temjerature dREchhds m@agtmnt
surface, a bo r e e S or core
128 may be mnﬁ?ogjgt urﬁg dla]%k&'se ﬁgg ihar@“&e"‘%éhc‘iggﬁan I&lﬁ Eﬂﬂ% rﬁg mi
rectangul ar, hemsgnhsy)venmonshbsp@uenagynﬁmqted Btd"?caﬁfeswfa uw de

vari ety of I I qRatdrabsebb@gt materials commonly used in disposable diapers

and ot her absorben arti h ,as t pul._p i$

generally refer red ') grecf]g ?@Odgggﬁpwp% ?@e[ ﬁg&%s Hle e(meglll;lis"or'bent

mat eri al s i ncl ankdent epin wwlemtase abdabent; 4lel dagrestm ?ﬁilsy%rﬁ‘ﬁ Adt udi ng
cof orm chem cakdeynsit icbbBingteahPdiahd eheOtherh@FIy- bérdk efveChidevi MiSiwG1¥ i bers;

ti ssue including tissue waps and tissue | am nates; absorbent foans;

absor bent sponges; superabsorbent pol yners; absor bent gel ling naterlals; or
any equi val ent material or conbinations of materials. The configuration and
construction of the absorbent core may al so be varied (e.g., the absorbent
core may have varying caliper zones, a hydrophilic gradient) a

super absor bent gradient, or |ower average 12 SEPTEMBER 2002 42 density
and Iomer aver age ba5|s melght ach|S|t|on zones; or may conprlse one or

S —r . a I



12 SEPTEN~-ER 2002 43 Sprague) Jr. on Cctober 7, 1975; U. S;;Petmeirrk 285 996
issued to Ziecker) et al. on Novenmber 22, 1978; and. U. S. Patent 4,842, 666
i ssued to Werenicz on June 27) 1989. Each of these patents are incorporated
herein by reference. Alternatively, the attachnent neans nmay conprise heat
bonds, pressure bonds) ultrasonic bonds, dynam c nechani cal bands, or any
ot her suitable attachment nmeans or conbinations of these attachment neans
as are known in the art. The backsheet 126 is inpervious to liquids (e.g.)
urine) and is preferably manufactured f2zobma thin plastic film although
other flexible liquid inpervious materials may al so be used. As used
herein, the tehayefq éR]Ql?éi'caltéﬁfer@mﬁﬁaﬁﬁ'teerﬂpa!‘@'evxﬁhvh ahpet A8ngegrgas and

will readily cegefsus téxst BRarganer appls bation abéhperdtiupelr S p@éférhgfwum body.
i A

The backsheet vent he ex ab be nd cont ai i,n the

absor bent cor e%%grgﬁ?fyoms\ﬁéf{tﬂﬁa ar#%ﬁ%s V\ilq(ﬁjh g%n aca; tsl?ilé} %20 such
as bedsheets artampanatirgaparéiere thmeatgyt k Hedegrees Gedgiushliesscdham itbe a woven
or nonwoven matagplizhtioROtenpBFatard.i | MEreSprdFerdb1y NahBOMepdINg dehk G vol

pol yet hyl ene or l.ypropylene) . ite rials such as a,fi] mcoated
nonwoven materia &%fé’f‘ﬁa"gw)a ?ﬂéﬁﬁﬁ%&éﬁg&é@é%{;u? ?12'? n%oﬁlea cabf°|"+ m havi ng
a thickness of 2prdsgreasotelsduniessithan the appl Tation tompevataweut 0. 051

millimeter (2.0 m gy -ex&-xlrﬁlétti'ﬁ‘t!h@rdpmﬂ:raﬂ@f ketherBiRei ¥ thorthbRGPpCKksheet
is a polyethylene fi.lm _ The pre

A . acksheet 126 ferabl ossed .and/ or
ot T o S g SEEs T e Sa P ST GoareFY ek Pals e Whetnaly RSt e
backsheet 126 matenial shouldapench a stenagepmodulusafnat dpasyr Bbout &or 40928
(i.e., breathalgyges/ehd | gefotb ! lthor e¥mptiratigreexodatiRs {HePHANFS SdeRGitliké ough the

backsheet 126. The.t heet 124 j osition adj ace t.he b rface of
Che absor bent  @aFe1BG7aRtp biyt, 148 ARbLRe3 PSR AEFer el SR TS
backsheet 126 Kgmperatureneftherghermal hotsessidimg mgtertiahgroprode abeut 1khown in
the art. Suitalkgredt!@IMBN aliBANS FFeFePRAG bdTEFe Whi RehiHRBHe O thoi Ni ng

t he backsheet to. the absorbent .core 128. As u herein) the term

"j oi ned" encon‘éﬁ%@'@g]ycéﬁ'ﬁ‘gb‘feaf"f‘%ﬁéaﬁﬁé?%sb§° A0 2%#?973550‘??]éb‘fsl‘y secur ed
to the other el enehigihesaBfiixiavg taneplsl exrferttempénmatartel \(degreeke Cetdies) el enent)
and confi gur at iveRsuner e {RfIuehLIPNtanss 160idoEHsY 63 CCHIRES t e Ot her
el ement by affi ﬁl n'g thg e Emalnt ,tq i nter dl,g.e rregtéer Sg ]t% SEPTEMBER
2002 44 which SRO4APn TAF e TAPTIOAECR Tt PRARRCIST U CRI BfrefYenal ANBFRALY ¢ ed
enbodi nent of tshesipieseaterialent Tenfotlweinppebodalsl ¥drandstddeubimgksheet 126
are joined diregsidy SOrRACH MR dpPartdifs Ji BREGrRQYL PNHi¥rdBPiANGoR! ©
indirectly joi neﬂ oget her b ,dl{ec I el N q? the? t]o t he 3?50%? t core
128 by the At t BEHeAesEnaPHGRL oMMl 1 opar Lee Shon Sragsdbil ant
soft feeling, &ncparetiong rit.Datbomgl&28, tMeetevay; diAs $I8&. Furt her) the topsheet
124 is liquid pervious permtting liquids (e. g., urine) to readily
penetrate through its thickness. A sai Eegl e topsheet may be nmanufactured
froma w de range of materials) suc ous foamns; reticul ated foans;
apertured plastic filnms; or woven or nonwoven webs of natural fibers (e.

g., wood or cottongfiBers)snog¥ rlaevg&o&iaafrcaa.fa%te.lqm Olo¥ 5! fer i

pol ypropyl ene fibers), or a conbinatlon of natural and synthetic Hbers.
Preferabiy) théedgtdveantanial;desigptediXq ﬂ?ﬁi‘?"ﬁﬂ)}}‘blﬁeﬂs‘rﬂf\{%r@“éfer‘@é fsol ate

t he wearer's skiisna pobyestehbtimetbndhesied markéted bshe BestikcCompady28f There
are a nunber ofy. ct Mrd i,qu b N Vi S t.o acture
the topsncot 1MIFTREhAC HiLsAehIsELY" s MiE, AOED RVKOR ORGS0 OB 0t o

fi bers spunbondedulugadedyswethanyiagputredQog) dW\?S/W%r dknpdndpRidcation

ccﬁnbi nialti OBS gftehﬁwaah@vm it JHE&U 180C. A~RitiredT exl Feehbeet }sSoKagéded andA
thermal |y bon an o i a s art.
preferred topsﬁggﬁméo@mrg?s&é@hg 1wgbmgf E’Z'}‘%Z&Eef‘gﬁ %kﬁ(%S%{}ﬁ%g%yolfeg{e#?i bers
such as is mandfibctinr d§0Hy. | [Aershevage medulus aGh Q/flgs"itoﬂeé#ft lht%r¥Pat iidnal

Paper Conpany) rghché8! RQl ea bWapeastuve etabsutunger tbhasaesiawat | ghanP-tie The

di aper 120 preferabl g furfher ctor'rgri es Iasti]ci ed | eg cu{(fz 13f20rfor

provi di ng i mpr $0BH @bt ai hiRRT2 S Ii%ui a2t ot Rer"Body> Bk udat 2™ Each

el astici zed | edreasformed? praygscdvaying ears eire udeddianftr ert  esvbotintbaly f or
reducing the | eakaqe anPQbit e16edatReording e kRO meBiidCBSscriddiehb@ancuf f can
be and is sonetiines also referred to as | &g bands, side flaps, barrier
cuffs, or elastic cuffs.) U S. Patent 3,860,003 describes a di sposable

di aper which provides a contractible |eg opening having a side flap and one
or nore elastic nenbers to provide an elasticized | eg cuff (gasketing
cuff). U S Patent 4,909, 803 entitled "Di sposabl e Absorbent Article Having
El asticized Flaps"” issued to Aziz et al. on March 12 SEPTEMBER 2002



45 20, 1990, describes a di sposabl e di aper having "stand- up'sepasbie e
flaps (barrier cuffs) to inprove the containnent of the leg regions. U S
Pat ent 4,695,278 entitled "Absorbent Article Having Dual Cuffs" issued to
Lawson on Septenber 22, 1987, describes a di sposabl e diaper having dual
cuffs including a gasketing cuff and a barrier cuff. Wile each el asticized
|l eg .cuff 132 may be configured so as to be simlar to any of the | eg bands,
side flaps) barrier cuffs, or elastic cuffs described above) it is
preferred that each elast|C|zed | eg cuf4S 132 conprise at |east an inner

barrier cuff 184, co i Si arrier flap 185 apd a, spacing stic menber
186 such as de4ti9pdd3, Hes?xngrgg Grlipdsre L%ﬁ@gdaqgr%wepglﬁnﬁfeq 969?% In a
preferred enboﬂlmntncaes sindvaperat iRg air abobt 47héeat/miutei zed | eg cuff 132
additionally conprises an el astic gasketing cuff 104 with one or nore

el astic strands 105, positioned ouE ng{g [(i_)f the barrier cuff 184 such as
descri bed in the above-referenced ent 4,695,278. The di aper 120
preferably further conprises an elastic waist feature 134 that provides

improved fit and CPfttu’i‘h “§H3r§fhowsﬂiﬁe e#he@%d% Eh%hte’iﬁsﬁ%@tb'fea Jcﬁé‘ruﬂalﬁv t hat
porti on or zone Q TE d Lo el asti C?I y expand

and contract tﬁewgh‘fﬁ E%\"iqr)}af'l Fef‘ﬂ@a%a er i& s gatsrdalal st
feature 134 at it easiolgattendbot ovedit edhenind y!=duattwarw Wihdban Atthdsdast one of
the wai st edgegaof bhe ﬁl@w%@ar&%e ﬂa%ﬁkam%agen%abétxfi Or s @hnsifast a

portion of the_end edge di a Di sposa i ap ers are
general |y consBrlr Y sés %17183 haﬁ?@e‘f ge’f"a?t‘%rewéﬁstmftéﬁl ré‘s drie
positioned in sherafer sodulisstGT eyessn ik oalsup 05000 ordydes famd hentseaond wai st
regi on, ALt NougydLAAGh SRS 16r £ AN HEHCHA [ Sucki DR o fifterGanal !

feature Furth tic wal st feature or: of S constl t uent
el enents can cénfRicEes 2 sbyaea: Bodd] Endnt ofarpeuted Kold hedléﬂe& bR the
el astic wai st temleviturd3ofsabouefleoabl ¥ storsjer nntubes 85 cfnaedtestsion of

other el ement s,6¢ {0 gl ARET J7USH AngdAEuRRCHRIECUodZOn e Aok OPRICE! 124

preferably bot the bac astici zed
wai st band z34 ABR}iBRLIEBNLAPREAIURE é*aaemahb\(erwaéfu%ﬂfmf@ﬁm Tsarfagmett i ons

i ncl udi ng t hoseragschavind iafh WUnSludPat engled 8510%, ABbuti SkBoed ok Ogkdatert et al .

Aol i at | on Sof el NG g9, i, YpERR IehrARDE, iihe AP Fd & HCHERH gt Pt e

i ncor por at ed héﬂél“ der giaving @nefeerturs ‘&afﬂﬁﬁ"epfeépo@ﬁbgoqlﬁehtmheﬁhé“‘Hl aper
al so conpri sesopdrasingCat &dspicdeopabalts5d Feetlipepatingte.n t he second wai st
region 158. (As used herein) the term"disposed” is used to nean that an
el enents) of the diaper.is fornmed (joined and gosi tioned) in a particular
pl ace or position as a unitary structu 16t her el ements of the diaper
or as a separate elenment joined to another el enent of the diaper. ) The

el asticized side p Vi de a e I re that
provi des a nore coﬁ?@? %‘fs hg'ﬁg te'gn %3}? %4&@154,5{55»‘3& Qf Pt@%’ﬁl or )?rabl
fitting the di apesitive mpateniahy desionatedyds alThewgl hisgngitive ma&%rgﬁbul the

time of wear weklanpasiiylehenihhe detqter bird hatemeladpek ive toarkxtedabes since

contract. The BIRUEY ABBENEs gucak  Ea30 0T bonh VigPh RGH, \BuBHERRC B0
appl i cation of N!mnﬁirapﬁﬂﬁzvlél nﬁe BIOIR -0k ttPefenrraperéo pfuignee ok,

el asticized siggtardaelz ﬂﬁﬁafﬁroﬂkf‘er m&chﬁﬂs tGhelé%TshﬂfandéHohﬂSOWRlyh@ﬁtlnbn
(asymetri cal |

oo T o0 o Bhuan f SHEISh sepegtts, of Sbhes 3’"#35 ol L o3k ety Ge'

panel s 130 di speahdaistotige setudud Glaofsabautgl onlo &5 8dynalf enlneittihie [407C t he

di aper 120 mny&‘n Rhevs;qﬁ@gwlw ﬁém?ént +ezedu§te¢¢a1pazn<aha not0 fewrpeed in the
first waist %l on 156 |rs % regl or& 156 and.the second
wai st region 1 8""39%‘?']"89% H‘é"b‘lgaéi‘l‘d‘ic S?@e%ﬁ | o¥E 1800, AT ErGALRE et ed
in a nunber of usimf iag@Bamesingriekacyllieterohadingpansapdarttiree|dsnéterzefl si de
panel s positio e ) L, pf i@ p. r l,esed in
U'S. Patent 4, 3@@“ 04200 ¥R AR EpdrsBRE) 8 gyt oot e e o

i ssued to V‘bod"“ﬂé’c €al . on August 15, 1989; U. S. Patent 4,381,781 issued to
Sciaraffa, et al. on May 3, 1983; U S. Patent 4,938, 753 issued to Van
Gonpel ) et al. on July 3) 1990; and the herei nbefore referenced U. S. Patent
Application Serial No. 07/715,152; each of which are incorporated herein by
reference. The preferred el asticized side panels conprise the zero strain
stretch |l am nate described in the hereinbefore referenced U S. Patent
Application Serial No. 07/715, 152. 12 SEPTEMBER 2002 47 The diaper 120 is
further provided with a fastening system 136 for fiormng a waist closure.
The fastenl ng system 136 rral nt a| ns the f| rst vva| st region 156 and the

e o A~ " e e . M T



12 SEPTEMBER 2002 48 mmintains/creates |ateral tensions thposgtreimsR 2002
el asticized wai stband 134 so as to inprove the fit and contai nnent
characteristics of the diaper 120 by reduci ng gappi ng, saggi ng, and

roll over of the elasticized waistband 134. As shown in Figure 5, the
primary fastening system 138 conprises a securenent nenber 142 di sposed
adj acent each | ongitudi nal edge 162 in the second wai st region 158, and at
| east one | andi ng nenber 144 disposed in the first waist region 156 so as
to farma portion of the outer surface £§2. Each securement menber 142
preferably conprises a tape tap 192 and a first fastening conponent 112.
The | andi ng nmenber ﬁ'h& ﬁF'&eérﬁglva%ﬁf)S?eé'&“'a r%%‘ﬂﬁﬂ nPEAPGTHIEE oiEh

fast eni ng conpoxerstodidgé modydgealsl andv tolss tdmeluluy &'/ f @S teentaig padypanient 112
of the secur emeplieREiiRChrd Azt ABthXCREYrddol (B Y thAR! eRlilgeustfem wher el n

the first and second fastening conp nts each c ‘1se nmechanical closure
el enents corrpri%'iengetl‘?('iﬁweﬁn‘!f‘ %cfgefé’gf‘éﬂf‘?lgteﬁﬁt"@?@'s is disclosed in U S.
Pat ent 4, 869, 724 entitled "Mechani cal Fastening Systens Wth Adhesive Tape

O sposal’ Weans For Di spomaRtee iR s e lbss oiueb e pErésfianadoq 0 Scripps on
Sept enber 26, 1989. Pri y Mg systens utill Zing chani cal cl osure
el ements are also disclosed in U S. Patent 4,846,815 entitled "D sposable
Di aper Havi ng An | nTheqv exhebbefieal moopati€e "are sédtednined Seyinpps dynamidl y 11,

198, and U'S. Babeitc.f. 994,000 aiph) ¢ LRt POBRD! dcbliites gy oved

Hook Fastener Portion" i SSuéc egard on January pri mary
fasteni ng syst eFAMENS IR AYBT 1R ¢ ofr o8 aReometdrifR c Higni @6 Piscataved dlednents i s
described in U Jrstat c8854}, &b, fo2lowdnd i tHeedesPrmsthod edeSenibetd | v AfINesi ve
Fastener And Mejdaago @fy Making Same” issued to Battreli on August 7, 1990.
Each of these patents are incorporated herein by reference. In a preferred
enmbodi nent of the pHesBY- ipshramentorempsises AR of nsmap b carey)as pdatesi nary
fastening systezs hﬁ&gcomre'rt]@e_s Rruadiegiofetteapieerinald yf eafsfetﬁvgmygtaemd
conprising a tape i e att ayer nd a

| andi ng menber ?0446%0%3?% ﬁlly ggarcglgn? g'rt%%'l (o} gﬁoi ;a)t%?ggﬂjs%ﬁsheﬁe?%e%t ﬁg
backsheet 126. #mpappimatelyr 189Rh aadheasity éntogbbe trgquiedt samnlg asosetiys are

di sclosed in U f2, 5Ra 6Rtradi 84K DHAmenhidelight (d@P8efvash ehi g abdst emnf or

Di sposabl e Di aper”.,{ssued. to Buell .on venb 19, 1974, . 4an e 12
SEPTENCER 2005 55 LIATHE Fote, 4oy S8 ?@ﬁﬁfoﬁﬁtﬁi’sﬁ &@P@Aﬁ%ﬂ%ﬁ-a reans
di scl osed in U. He perrdas we 9ragepl 1g7epoded ifrprd80ihdarWfint MRasyrementsi ssued

to Hirotsu gnﬁ nebeikenont a0 Ji@\\ke@)ini-.&&m?1 Fach @&h?ﬂhﬁ$@dﬂﬂi®ﬂhﬁn déray ) of
i ncor porated hesgi.n [ rence n, t i [.st. i ng conponent 112 o
t he securenent %ﬁr%b%ﬁ%ﬁg’mg%ﬁrzﬂ idseégylegnteggg'éafsﬁu\{;é lét'fbgdtéﬁé{yént | ayer 196) the
second fastening conponent 114 of the | anding nenber 144 preferably

conprises a reinforgdaRgreventP atd GaRetdlfdert fi baGkENRCEONUIBions Wien the first
fasteni ng conponent 112 of the securement nmember 142 conprises a mechani cal

cl osur e el enent—the—seconrd—fastentng—conponent—ti4—-atso—conpr+ses a

mechani cal closure Pdrameter Thus, when the VMaluet fastening conponent 112

conpri ;se_s a h?%pfeaﬁ]ﬁﬂédﬂﬁtéﬁgt feri ?I , such %EOWRi?R@Kﬂw ma':)leri al of the
present invention).the second fastening conpongn referably conprises
a | oop fasteni n%Jﬁé?‘grath“. In a preferred %8@1 &r@m%%f Pt‘?ﬁt@espr esent

i nvention as shbl\ateiRadiuggure 5, the | andi n@®mber 144 preferably conprises
a reinforcing sgpdqent)6 rel easably engageabjoeryditahsse€omdhesi ve attachnent
| ayer 196 of th§ ta\g)e tabs 192. The reinfor mg Sgl‘l p 116 nmay conprise any
of a nunber -of ¥J#f ¥ gurations and nmaterial s° 888¥PEd to the backsheet 126 of
the diaper 120.Gabhe reinforcing strip 116 iké6pmeferably a menber
secured to the backsheet 126 to forma portion of the outer surface 152 of
t he di aper 120. A preferred reinforcing strip.116 conprises a sheet of
biaxial |y oriented P Jypriouyendss intarnathy dprﬁtégﬁ%ﬁ]x AECRTAIRY Wystem
1|36 addi tidonal | ¥heC pRrPEddarss a'e‘ﬂaim&hd?dl b Utke JanlFaoLded . f oThepriovtrm:mg a wai st
cl osure adj acen A 1 { ) i st closure
anchors a porti%er?hg?ryteﬁg @gg'ﬁedo%t‘gea“g%Cghg"ggﬁ"é‘ﬁpﬁﬁgﬁéﬁ when the di aper
120 conprises an .el asticized waisthand 134) the waist closure dynamcally
creates/maintains |lateral tensions through the elasticized wai stband 134.
The wai st closure anchors a portion of the span of the end edge 164 of the
di aper 120, preferably a portion of the extensible span of the elasticized
wai st band 134. (i.e., The first and second attachnent conponents of the

wai st closure system 140 act to anchor the positional relationship of the
el astici zed wai st band




12 SEPTEMBER 2002 50 134 with the el asticized side panel s 1238eprelEeR LeHM
"anchor" is used herein to nean that the attachnent conponents provide an
adj ust abl e positioning fastener that achieves a closure with sufficient
shear resistance so that there is little or no shear slippage or novenent
bet ween the attachnent conponents once the closure is aghieved. The
positional relationship of the elasticized waistband 134 with the

el asticized side panels 130 (i.e., the geonetric relationship between the
anchor zones of the first attachnent co%ﬁonents 146) establishes a defined
wai st circunferenti@al di nension adj acent.t end edge [164.0f the diaper 120
which is distinct (‘|%8n%ﬁ°{‘%%1i§ha"1"|eyp'1§3§%eé‘é}a‘ﬁ?o‘%ﬂm{’ﬁ‘e‘egi%fcﬁrFPsF“Zé’R Fsic

di mensi on est atmatertiad- by Thére terme "thaymeplast " mexk feys t e pmicrosisyinkadt eni ng

system 138. Thqm\mme_l@toplaowmaid«s@e&sriwee%/at@iim aitieh | BbRS @nddreik oNs)
nd 134. l osur e, .contri butes some

through the elastlicized i.stba Th i C

portion of an iar?Phcé’l 'Yt \é\?éﬁgf)c?ﬁ Ricat€ral %ogﬁ%eﬁ%ni)dhﬁ‘tvﬁi therpaplattisti ci zed
wai st band 134 tayat panti omiarihaed] sdtited toomayfactyne cthe3fiastenmgugysteni t

agai nst the weapebf stheapedsent GRventiiba alpayt foul §109. inThec@ldandd wiiaednwai st band

134 mai nt ai ns) i Ng  use... spne. por.tio he,pretensi on created within it
by the wai st clpg‘g{sﬁsg. dgfcﬁ'&gefﬁgd e&éé??dgibgl%#‘waf\gt'ﬁﬁﬁdﬁ i"httzgfnghrsaé?‘re
portion of the "hettealdi adhasieeit agferst Apntharmoplrst e gempatingdsd napmadidpand can
r epteat ed y el aSsto'?e@l |a‘.t¥h%]?@mie|]§ﬂetrﬁ€lﬂ‘§§ aGHhiv t Bgéamf nfﬁhi&”%t OfellEMeH"e?r er so
as to snugly systain the fi e di aper, agaj ns e _wearer's IS

t hr oughout use&eﬂgersaltl%ﬁ“? F'h“t I‘—“Fbﬁﬁ'r érqs,ap'falﬂgdvxkﬂ Sbe (f'\obé‘ﬁr éé,@f}st &xpmpA@s
conprises at | effsbotomelt pdiefsévesbingy e faund dh, thei YHandbmiok st Ahets i wesfrponent s)
the flrst attacison Rton by ARG IReLaL YRRTRY (D77, By NaE Mstidnfy LS ©
el astici zed Waﬁg[‘[‘}&’h& ccl)@"gﬂ'éyo {3rs1r’a’f'e he ha§té”|"§?' %“E‘ﬁsylr‘]’g]hsxﬁﬂ/ﬁaﬂi'cé?qzﬁ

cr eat ed/ mai nt aiwhéch byist hincaeposatead obenedn syt enefedénaext erfidydsheandnd hr ough
the el astici zeqhotpdnigParndt 13k 1 HURLUAG iVES: aF bR icuidify lsh PGBIBNtand

conponents of the _wai st c¢losure system 140 are¢ |ong] tydi nally spaced from
t he securenent %‘Sﬂ‘tfé{eg' 1%2 ussd hem "]'anh‘?ﬁ "e BRI N ofnd; h%%éﬁ"\eﬁﬁry
fasteni ng syst emad3Batms pavingdepeatdngtdshet ,and efmi deedn i séspettrivalyf.er enti al

di rension for the diaper and two distinct zones of |ateral 12 SEPTEN~ER
2002 51 tension(s). The zone of tension created by the primary fastening
system 38 secures the garnent FRQCEID- 0, MANWEACIIRE| " t he zone of ' tension

dynam cally created/ mai ntained by the wai st closure system 140 dynanmically
mai ntai ns the upper wai st closure during wear. The attachment conponents of

t he wai st cl osure sFy_stem 140, prefer ablﬁgdco,rrpri se an array of pr ongs 22 of
the present inventi'd8YT8 n%a i5r et eFi®d BIRYAHIAMRht SHRAMAL IS HeYurds & & 6,
the first attagareiduiadiypprefietretddépparhiuscosgar ite epraduar peongefaqeoodige 22 and

the second att %hﬁ?é‘he%ﬁpﬁf"%ﬂé piré?en}’é’i iAveneg, istﬁgerJ Q0% («SSJ %QEﬂﬂégﬁ} g;: f"y

having fibrous el enents. The array o rongs 2 intended to nec

engage the fibr@it 4 eagmrdnbicy h’é’elrob:g ‘Yhégti darn P efd dhragh¥hicR provi de
a secure closurthe Shtstraieo@d passeeni g thd epriial ¢ldndette 33 aamdl baekingy of
fibrous el ementy,ihat EdBgeu e ARGRILAG, CLFEoRNTer bl MiiaPES 3¢ The

| oop fastening nmaterial may be" rantt act ur &d roma w de Tange of materials
to provide fi brextsudedehiiough the oFner ey q’fodbg.prsut:mémqeabig oftbe dheal s
include nylon, me@idesuBstrapOIApr BPXkAIRhedNY & AdiPbEtAbA ONavIRg tahesetor

materials, or other terial s.are,kno in the art.,, A Sul l,oop
fasteni ng mat erﬁ°5P°"c?gﬁxPrair§@sﬁa%nﬁﬁ%8;la \&?itbgrsulﬁa%rﬁgg p?r%?'gjcﬁﬁl}'gl'%e m a
backi ng such~asy te aeansefei aeveyieg 8| tabbeodyae @ronds brvdngriad tstat Sodt chnat e”
brand nyl on wovan.andoQigiNping Shé4i31 AV aineaddne f momubbdingseim Meai figmand
Manuf act uri ng (pn?aude%,, gt. ?ulf M nnesoéat. An%her COMmer Gi aIcI ¥s Ayai | abl e
| oop fastening REFEISRaITEEB T FP FOEC DY §SUBTERRT hFU9Ri T RRRATRY A9 al ity
of nylon fil anethe $ubspancertg betshaped,r imlaagapkitigl lof, byt ogeningas t he
commercial |y avai | afpee pigier Ealinglgsi mnajedan GokdnpPé dofloa Barduiavgi | abl e
froma@uilford MILs of é;reeréboro Nor%h Car ol.i na.%ﬁn,ﬁﬁg I ark( dnnﬁxpeny ve
| oop fast eni ng RFEFEMRY) depAS t ngJiember ¥h 1chs BRR Pes yaed 41 ng"}ﬂ %hi%hg

mat eri al are deser ptesant ninkestdpean TRat depos Moiph i sebeonstOubBDel@Ble The
Procter & Ganbl e Conpany) published Novenber 2) 1988, which application is
i ncorporated herein by reference. A suitable |oop fastening material may

al so be a woven or nonwoven fabric or any other type of fibrous material or
| oop material which are well known in the art. Exanples of nonwoven
materials suitable for use as a | oop fastening material are discussed

herein with respect to the nmaterials useful as the topsheet 124 of the
di aper 120. In a 12 SEPTEMBER 2002



52 preferred enbodi nent, the loop fastening material is farmeceieyeirIe002
nonwoven nmaterial of the topsheet 124. The diaper 120 additionally
conprises a positioning patch 150 | ocated subjacent the first attachment
conponent 146. The positioning patch 150 raises the first attachnent
conponent 146 in the Z direction (thickness) to allow the first attachnent
" conponent 146 to conme in better contact with the second attachnent
conponent 148 and all ow the wai st cl osure systemto nore easily be closed
(wth |ess effort) The positioning pat@ﬁ 150 al so provides a zone of

i ncreased fl ex stlffpe h C e i.bl e ear
flaps 188 to fg'feg ovéa'lr oRt (ﬁjﬁﬁt{ (}P {a%?éj 'ﬁ%Fﬁq wt? ﬂ Qg%nen?@ﬂi%%ﬁereby
occl udi ng the ptespgeatapes loénthﬁelmﬁbte@eém@dmtﬁfﬂﬂg arcarpé¢ fpptangsalilyn. Thus,
t he positi oni ngum@san piﬁm smesmrﬂnélmn@mzeirem th@a;tacrp.rnevmd@@t@n
direction build up 19 the f.irst.attac rrené] es146 (@s st
Figure 5, the p%"S| aeilte) o H@Ctﬂﬁfcﬂgec B edl %‘é’ﬁg AT affl aped
pi ece of mmterikfonppdRtwidhend thelsiradsent the first attachrrent conponent 146.
]\Nll Ite tPte pﬁSl tionigg matcmesieﬁSQhﬁathefwaeddsmq fﬁ\blﬁtféﬁ?'!" Ye fet)] Qﬁe][lt tgle
irst attachnen onent s Qsi tioni re preferably
posi tioned bet "é’ﬁﬁ)ﬁ r}‘t?'Sf)'igltu'ee'f 1354?}fﬁldat ﬁémﬁac"%%E 126 ggmadgﬁodﬂ in
Figure 6. In or@kspgeso qororspdediagf texindiviquadt prangei P&unfle efikRosiHoat t he
wgl ;st Sftthe waﬁerl mBE lvhhqa b@{e?ﬁ'ﬂ'y edgsSsn@Btft mdpmaum%gwmabf&@s of.eant be
abutted to or sl verlap ges astic
wai st band menberEt%{; 'yfﬁ% pg'gl‘%ﬁghvﬂ?% %ﬁf'sogg%gg@g refag‘f‘r Br‘if tBFPplﬂg}‘se a 38
m | 1imeter w dewhigh 3thenimp]temepegng mm@rpalt dis extréflecstonberthe tuhstrativbr e
preferably) durimg gt ft ldfeﬁbé?-f mh?ebéi'aamﬁi fdae s@ﬁb”‘eht'é)“bﬂg Bé‘t‘ééhes 150
are formed of t{} Earre mat §Ibc¥ ES astic sid F {T‘o 190 with
the el astic sidesY5arfe 'é‘i”o'i'e9 B o 5%'}V€?§?fdh ‘Hé’gpaé’gr T6M 8§ pat ch
150 of the adj axentami apmenbesmg forthedscreom tfed smrthessgeemtproftimat eri al
that is then cujpaf tyge aefaesﬁh Hember, CRINRY L, Chly mb%etneth@%rwmhng patch
150 extends fromthe end, %TT?Fé‘ é 8 't he di aper t
center of the dP%pBRY °r2®in 8P Hpdpvingoan é"ﬁ%”@? F&b?"y%rpﬁr’l‘%a“?‘&‘é vvearer
by positioning pessawfe tfhe wa;hsmo‘rtegl prmg paréxlabihych his sherormktnwadedt 12

SEPTEN~ER 2002 ﬁﬁoﬁﬁg'tﬁ’@ pbP& o NER' r&]heoﬂﬁaﬂ?ﬂr m§wl?l§c§‘ilb§ﬂq!tgr awk Ngkelihe
remai nder of the diap ?‘Ftwaﬁﬂ%fe wear er,' s er wai st

regi on, preferatlﬁr)?"f h ef t J5ARh t’f56ra’ﬁ%z d’§?'{‘~’1 S‘Ht‘ﬂ"ég 9 the
front of the wetheebuld hioroaped tdabe sifcht metdrasgt emttmgtteysumwatee 24hén

rel eased from tlhﬁtgegoga@@omrnbl&nmdﬁh%ﬂqa@%gg sbhen wraps the_elasticized
si de panel around tp e tab portion. The

el asticized side parrélfg'"i&ﬁh tf‘?p‘iegﬁf'lt)}"%é’ea?& ﬁﬂggb%ﬁdr?t@ﬁ’él%ﬁgﬂ' §liring
this operation p;ronascyﬂcnndmnf ok rparbi cubharlyi peefancedspaipé ofl inder VBawidd. The

fastening systegp vi f&sweﬂ,h@ A, N6y nt@.gw%fne%ce d td¥e ndbmner nheingf fect a

side closure. . gartl cu ar e I ments resent i nvention have
been il ustrat e¥Pehb¥redestr Pradyced tb)'\/\dﬂl'd“‘??é‘soﬂ?/‘ od‘é‘°‘l’ indbe a3y in the
art that vari ousredtiebly Cprsdyeed atd mmdsfbﬁablnatnsngravnnlge nicbferdbl houat

departing fromthe, api ﬁ:"allne%qlsﬁé)&srrﬂf dt&}pf&&vg ‘?nthel Eytinddnerigpre

intended to cover I'n Eended clains a suc changes and 'nodi fications
that are withi n""tihe 95‘&‘6}95 &he ¢ $reen nylify jshructuraly supperENpERNSBEUY W8 CLAI ME:
1. A free fornestreewing dydimdedcdlo shapeibsindawe]l salisd proride bei mganyadd of a

thermal |y sensi Edl}i?ngg%gréc%evfiemoﬁ&st:‘i‘i’ono%8’ r%‘i‘kﬁ g“&%t %&te%?ﬂ :?u%h@ %ger mally

sensitive materi
dynesl cn®2 at ana’aép‘l’it&'a‘ﬁ éhtecréﬁ‘b‘eﬂd'ﬂli etheah@ﬁﬁﬁ &Qj@%@i@lﬂnsﬁlo?r z!if-‘a'}eéast

about 1 x108 dymps/ ¢it? showd) ! EFBEIRhVEME eice BPIRsEMPBicANOtHe dB8ash Dingr
member of the present invention shall be described as a print
cylinder 73. It is to be understood, however, that the present
invention applies to any method of extruding molten prong material
onto a substrate to produce a fastening system having free-formed
prongs.



than said application tenperature, said prong conprising: 12 SE@sEMBERNIDU2SI Ng
the plane of attachnment of said prong to said substrate such that said
prong is joined at said base to said substrate; a shank having a proxi nmal
end and a distal end, said proximal end being contiguous with said base)
sai d shank projecting longitudinally outwardly from said base and said
substrate; and an engagi ng neans for causing mechanical interference

bet ween sai d engagi ng neans and a recelgang surtace, said engagi ng neans
being joined to said distal end of said shank such that said engagi ng neans

ateral |y projects asagedl heredh! WA dﬂéﬁmb‘%ﬁé%“d wh&e (REH | AN eeYerdhee3hda Shank
and away from sa sal an 1 ncluded angle

st.rate, agl fo
of greater thar?rb'% ﬁ&fje'f Frapoit i%'ﬁg!‘ ég { Hg'ﬂpeﬁr Bgd%? claim
1, wherein sai and hteﬂumisl of sperdutesvén raatqaralralmch)rqfr soreen an Fappeikanpdt| on

tenperature | €3S23 i?n?éE‘h aRpiin #{1ACrefer G §£r%€n fh‘a(/%dzi’ré?)@%ﬂfes yabin 1,

wherein said ther sensitive mater] al rises an_a Ication

t enperature gréﬁf'g{r‘i"ﬁvm‘rﬁ‘ SRl tsagarec ingh °lfhé°f Be fﬁ\ﬁﬁ%ﬁ"’ﬁr ohgofmeshaim 1, 2
or 3, wherein sareknt Rekinhbvey 582 rapettures nEeresquare hiswha sﬂtcooat;egm)dui us | ess
than about 4, 0Q@- gydeskf ?:‘insf'ﬁ'ade aﬁ@b'&ﬁ’ér't%st ‘agpegq%wge, E iThe free

formed prong of %n one o he precedl n cl aj gs wherei n sal t ermall
sensitive nat er®f¥ %ﬂS‘ﬁﬁ‘nH‘éE gf s'i?rdl"égéc AU U BRve 4 capertunss 59<108
dynes/cnR at a apertmeesit ure no nore than about 40C | ower than said

et o oo b fliht 98 MUTUARLLI Y ety
conprises a st dPAJEARDANE Liskngrn dn Fheadrt apyetirass ag Bxtepnpleeidie tarcy
tenperature no (not shown), or the backing roll 74 may be driven by an external

motive force and the print cylinder 73 driven by frictional

engagement with the backing roll 74 ,or vice-versa.

Rotary screen printing apparatus which can be modified for
use with the method of the present invention are commercially
available from Graco/LTI Corporation, P.0. Box 1828, Monteray, CA
93940, such as the Graco/LTI Micro-Print hot melt adhesive
applicator,

The size, shape and pattern of the apertures in the print
cylinder 73 may vary according to the size and shape of the-prongs
and the density of prongs in the array that is required for the
particular fastening system desired. The cross sectional area of
the aperture 56, taken at the outer surface of the print cylinder
73, generally corresponds with the shape of the footprint of the
base 26 of the prong 22. The cross section of the aperture 56
should be approximately equal to the desired cross section of the
base 26. _

For the embodiment described herein, a generally
cylindrically shaped aperture 56 is adequate. Though if desired,
the aperture 56 may be somewhat frustoconically tapered in shape,
having a larger cross section either at the outer surface of the
cylinder 73 or inner surface of the cylinder 73. For the
embodiment descrited herein an aperture 56 having a diameter of
about 0.30 millimeters to about 1.0 millimeter (0.012 to 0.040
inches) produces a suitable prong 22. Preferably the aperture 56
will have a diameter of about 0.008 inches to about 0.040 inches.



nore than about 40C |ower than said application tenperatung. spbredEr 2002
absorbent article conprising: a body portion conprising a topsheet, a
backsheet, and an absorbent core positioned between said topsheet and sai d
backsheet; and a fasteni;~g systemjoined to said body portion, said
fasteni ng system conprising a substrate and an array of one or nore free
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substantially uniform diameter is preferred.

There are different methods and apparatus that are suitable
to supply molten prong material to the print cylinder 73 and which
are well known in the art. One suitable apparatus is disclosed is
U.S. Patent No. 4,876,982, issued October 31, 1989 to Claassen,
which is incorporated herein by reference. Another particularly
preferred apparatus is a heated pressure bar 81 shown in Figure
10. The heated pressure bar 81 is disposed within the print
cylinder 73 and is substantially parallel to the print cylinder
73. The heated pressure bar 81 has an internal reservoir (not
shown) which is fed with liquid prong material and one or more
discharge ports (not shown) from which the liquid prong material
uniformly flows to the inside surface of the print cylinder 73.
Attached to the heated pressure bar 81 is a doctor blade assembly
83. As the print cylinder 73 rotates the doctor blade assembly 83
squeegees the molten prong material along the inner surface of the
print cylinder 73 and forces the liquid prong material into the
apertures 56. The doctor blade assembly 83 not only serves to
force the molten prong material through the apertures 56, but also
provides support to the print cylinder 73 at the point of the nip
70 to prevent the print cylinder 73 from buckling or deforming as
it is pressed against the backing roll 74. The backing roll 74
may be constructed of metal or any other suitable material. A
backing roll 74 having a rubber coating with a Shore A durometer
hardness of about 40 to about 60 may also be used. Preferably,
the doctor blade assembly 83 is pressed against the print cylinder
73 with a force of about 80 pounds per square inch as the
substrate 24 passes through the nip 70. A suitable heated
pressure bar 8] and doctor blade assembly 83 are commercially

‘available from Graco/LTI Corporation, P.0. Box 1828, Monteray, CA
93940.
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(not shown), a heated tank (not shown), and a gear pump (not

shown). The gear pump may be driven by a variable speed DC motor

(not shown) and should provide constant uniform output at the

discharge port of the heated pressure bar 81 at all line speeds.

The heated tank, heated hose assembly, and heated pressure bar 81

should keep the molten prong material at the desired operating

temperature. Typically, a temperature slightly above the melting

point of the qateria] is desired. The material is considered to

be at or above the "melting point" if the material is partially or

wholly in the liquid state. If the prong material is kept at too

high a temperature, the prong material may not be viscous enough

and may produce engaging means 30 which laterally connect to the

prongs 22 adjacent in the machine direction. If the prong

material temperature is very hot, the prong 22 will flow into a

small, some-what semispherically shaped puddle and an engaging

means 30 will not be formed . Conversely, if the temperature of

the prong material is too low, the prong material may not transfer

from the pressure bar to the doctor blade assembly 83 or print

cylinder 73 or, subsequently, may not properly transfer from the

print cylinder 73 to the substrate 24 in the desired array or

pattern.

The print cylinder 73 1is preferably heated to prevent

solidification of the prongs 22 during transfer from the heated

pressure bar 81 through the deposition on the substrate 24.

Generally a print cylinder 73 surface temperature near the source

material temperature is desired. A print cylinder 73 temperature

of about 178°C has been found to work well with the polyester hot

melt adhesive marketed by the Bostik Company of Middletown,

Massachusetts as No. 7199. But, the operating temperature of the

print cylinder 73 may vary according to the particular prong

material being used. There are many methods which can be used to

heat the print cylinder 73, which will be readily apparent to one
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"109%& ()-9uval S 10Pg @LVerJiggO{“ginéa)n's 38 Yol d "belqgf%s(t}lble to accommodate
various sizes of prongs 22 and lateral projections 38 of engaging
means 30 and also provide uniformity throughout the cross-machine
direction of the array. The term "severing means" refers to
anything which 1ongi¥udinal]y separates the moil from the
fastening system 20. The term “sever" refers to the act of
dividing the moil from the fastening system 20 as described above.
The severing means 78 should also be clean and should not rust,
oxidize or impart corrodents and contaminates (such as moil
material) to the prongs 22. A suitable severing means is a wire
78 disposed generally parallel to the axis of the cylinder 73 and
roll 74 and spaced from the substrate 24 a distance which is
somewhat greater than the perpéndicu]ar distance from the highest
elevation of the solidified prong 22 to the substrate 24.

Preferably the wire 78 is eleétrica]]y heated to prevent
build-up of the molten prong material on the severing means 78,
accommodate any cooling of the prongs 22 which occurs between the
time the prong material leaves the heated pressure bar and
severing occurs and to promote lateral stretching of the engaging
means 30. The heating of the severing means 78 should also
provide for uniform temperature distribution in the cross-machine
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direction, so that an array of prongs 22 having substantially
uniform geometry is produced.

Generally, as the prong material temperature increases a
relatively cooler hot wire 78 temperature severing means can be
accommodated. Also, as the speed of the substrate 24 s
decreased, less frequent cooling of the hot wire 78 occurs as each
prong 22 and moil are severed, making a relatively lower wattage
hot wire 78 more feasible at the same temperatures. It should be
recognized that as the temperature of the hot wire 78 is increased
a prong 22 having a generally shorter shank 28 length will result.
Conversely, the shank 28 length and lateral length of the engaging
means 30 will be increased in inverse proportion as the
temperature of the hot wire 78 is decreased. It is not necessary
that the severing means 78 actually contact the prong 22 for
severing to occur. The prong 22 may be severed by the radiant
heat emitted from the severing means 78.

For the embodiment described herein a round cross section
nickel-chromium wire 78, having a diameter of about 0.64
millimeters (0.025 inches) heated to a temperature of about 343°C
to about 440°C has been found suitable. It will be apparent that
a knife, laser cutting or other severing means 78 may be
substituted for the hot wire 78 described above.

It is important that the severing means 78 be disposed at a
position which allows stretching of the prong material to occur
prior to the prong 22 being severed from the moil. If the
severing means 78 is disposed too far from the plane of the
substrate 24, the prong material will pass underneath the severing
means 78 and not be intercepted by it, forming a very long
engaging means 30 which will not be properly spaced from the
substrate 24 or adjacent prongs 22. Conversely, if the severing
means 78 is disposed too close to the plane of the substrate 24,
the severing means 78 will truncate the shank 28 and an engaging
means 30 may not be formed.

A hot wire severing means 78 disposed approximately 3.2
millimeters to 8.3 millimeters (.125 to .325 inches), preferably
about 5.7 millimeters (0.225 inches) in the machine direction from
the nip point 70, approximately 1.4 millimeters to 6.5 millimeters
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(.056 to .256 inches), preferably about 4.0 millimeters (.156
inches) radially outward from the backing roll 74 and
approximately 13.7 millimeters to approximately 18.6 millimeters
(.534 to .734 inches), preferably about 16.1 millimeters (0.634
inches) radially outwardly from the print cylinder 73 is
adequately positioned for the process of manufacture disclosed
herein.
In operation, the substrate 24 is transported in a first
direction relative to the depositing member. More particularly,
the substrate 24 is transported through the nip 70, preferentially
drawn by a take-up roll (not shown). This provides a clean area
of substrate 24 for continuous deposition of prongs 22 and removes
the portions_ of the substrate 24 having prongs 22 deposited
thereon. The direction generally parallel to the principal
direction of transport of the substrate 24 as it passes through
the nip 70 is referred to as the “machine direction." The machine
direction, as indicated by the arrow 75 of Figure 4, is generally
orthogonal the centerline of the print cylinder 73 and backing
roll 74. The direction generally orthogonal to the machine
direction and parallel to the plane of the substrate 24 is
referred to as the "cross-machine direction." .
The substrate 24 may be drawn through the nip 70 at a speed
approximately 0% to approximately 10% greater than the surface
speed of the cylinder 73 and roll 74. This is done to minimize
bunching or puckering of the substrate 24 near the means for
severing 78 the prongs 22 from the means for depositing the prong
material on the substrate 24. The substrate 24 is transported
through the nip 70 in the first direction at about 3 to about 31
meters per minute (10 to 100 feet per minute).
The angle of the shank 28 can be influenced by the rate of
transport of the substrate 24 past the nip 70. If prongs 22
having a shank angle a more nearly perpendicular to the substrate
24 is desired, a slower rate of transport of the substrate 24 in
the first direction is selected. Conversely, if the rate of
transport is increased, the angle a of the shank 28 decreases and
an engaging means 30 have a greater lateral projection 38 will
result.
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If desired, the substrate 24 may be inclined at an angle v,
approximately 35* to approximately 55°, preferably about 45°, from
the plane of the nip 70 towards the backing roll 74 to utilize the
viscoelastic nature of the prong material and properly orient the
engaging means 30 in the 1lateral direction, as well as
longitudinal direction. This arrangement also provides a greater
force to extract the prong material from the apertures 56 and to
pull the prong 22 away from the print cylinder 73. The angle 7
from the plane of the nip 70 should be increased as a lesser angle
a of the shank 28 is desired. Also, increasing the angle v of
deviation from the plane of the nip 70 has a weak, but positive
effect to produce engaging means 30 having a greater lateral
projection 38.,

After depositing prong material from the apertures 56 onto
the substrate 24, the cylinder 73 and roll 74 continue rotation,’
in the diractions indicated by the arrows 75 of Figure 4. This
results in a period of relative displacement between the
transported substrate 24 and the apertures 56 during which period
(prior to severing) the prong material bridges the substrate 24
and print cylinder 73. As relative displacement continues, the
prong material is stretched until severing occurs and the prong 22
separated from the aperture 56 of the print cylinder 73. As used
herein the term “stretch" means to increase in linear dimension,
at least a portion of which increase becomes substantially
permanent for the life of the fastening system 20.

As discussed above, it 1is also necessary to sever the
individual prongs 22 from the print cylinder 73 as part of the
process which forms the engaging means 30. When severed, a prong
22 is longitudinally divided into two parts, a distal end 29 and
engaging means 30 which remain with the fastening system 20 and a
moil (not shown) which remains with the print cylinder 73 and may
be recycled, as desired. After the prongs 22 are severed from the
moil, the fastening system 20 is allowed to freeze prior to
contact of the prongs 22 with other objects. After solidification
of the prongs 22, the substrate 24 may be wound into a roll for
storage as desired.
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A non-limiting illustration of the method of the present
invention shows the prong material to be disposed in a heated
trough (not shown) and supplied to the heated pressure bar 81 by a
heated hose assembly (not shown). If a polyester resin hot melt
adhesive is selected, a material temperature of approximately
177-193 degrees Celsius, preferably about 186 degrees Celsius, has
been found suitable. If a polyamide resin is selected, a material
temperature of approximately 193-213 degrees Celsius, preferably
about 200 degrees Celsius, has been found suitable. A polyester
film substrate 24 about 0.008 to about 0.15 millimeters (0.003 to
0.006 inches) in thickness works well with hot melt adhesive
prongs 22,

For the illustrated operation described herein, print
cylinder 73 having an array of about 15 apertures per centimeter
(40 apertures per inch) in both the machine direction and cross
machine direction, yielding a grid of about 237 apertures per
sqﬁare centimeter (1600 apertures per square inch), is suitable.
This grid density may be advantageously used with a print cylinder
73 having a wall thickness of about 0.16 millimeters (0.004
inches) and a diameter of about 20.3 centimeters (8.0 inches),
with apertures 56 having a diameter of 0.30 millimeter (0.012
inches). A backing roll 74 having a diameter of about 20.3
centimeters (8.0 inches) and vertically registered has been found
to work well with the aforementioned print cylinder 73. The rate
of transport of the substrate 24 is about 10.7 meters per minute
(35 feet per minute). .

A nickel-chromium hot wire 78 having a diameter of about 0.6
millimeters (0.025 inches) disposed approximately 5.7 millimeters
(0.225 inches) from the nip point 70 in the machine direction,
approximately 16.1 millimeters (0.634 inches) radially outward
from the print cylinder 73 and approximately 4.0 millimeters
(0.156 inches) from the backing roll 74 is heated to a temperature
of about 430 degrees Celsius. The fastening system 20 produced by
this operation is substantially similar to that illustrated by
Figure 1, which fastening system 20 may be advantageously
incorporated into the illustrative article of use discussed beiow.
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Without being bound by any particular }heory, it is believed
that the geometry of the engaging means 36 is governed by the
elastic properties of the hot melt adhesive used to make the prong
22 and the difference in the temperature between the trailing edge
46 and the leading edge 42 of the prong 22. The trailing edge 46
of the prong 22 is shielded and insulated from the heat
originating from the severing means 78. Conversely, the leading
edge 42 is directly exposed to the heat of the severing means 78,
which causes the leading edge 42 to solidify or freeze after the
trailing edge 46. This causes elongation of the leading edge 42
and contraction of the trailing edge 46, relative to each other.
As this temperature difference is increased, a relatively longer
engaging means 30 is formed.

It is frequently desirable to have a fastening system 20 of
the present invention with the maximum lateral projection 38 of
the prongs 22 oriented in a direction other than the machine
direction. For example, when using the present invention as the
fastening means of a disposable diaper, it is desirable that the
maximum lateral projection 38 of the prongs 22 be oriented in a
direction substantially perpendicular to the direction of travel
of the disposable diaper on the manufacturing line. A .diaper
manufacturing line requires complex and expensive machinery to
cut, re-orient and apply the fastening system 20 if the maximum
lateral projection 38 of the prongs 22 are oriented in the machine
dire-tion. A fastening system 20 of the present invention
prod 2d with the maximum lateral projection 38 of the prongs 22
oriented in the cross-machine direction, however, would not
require re-orientation before being applied to a disposable
diaper. It 1is therefore very advantageous to be able to
manufacture the fastening system 20 of the present invention with
the maximum lateral projection 38 of the prongs 22 oriented in a
direction other than the machine direction.

There are two angles which are made by the shank 28 of prongs
22 produced by this process. The shank 28 makes an angle a with
the plane of the substrate 24 as discussed hereinbefore, and the
shank 28 also makes an azimuthal angle relative to the machine
direction of the substrate 24. As used herein, the term
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"azimuthal angle" refers to the angle the maximum Tlateral
projection 38 makes relative to the machine direction of the
substrate when viewed from above. As used herein "viewed from
above" refers to viewing the prongs 22 from a direction which is
perpendicular to the plane of the substrate 24. The term "machine
direction" refers to the direction generally parallel to the
principle direction of transport of the substrate 24 as it passes
through the nip 70.

Methods of forming azimuthally angled, free formed prongs are
discussed in greater detail in allowed U.S. Patent Application
Serial No. 07/632,283, "A Process of Manufacturing A Refastenable
Mechanical Fastening System", filed December 21, 1991, in the
name of D. A. Thomas, D. J. K. Goulait and R. G. Cox, Jr., and
commonly assigned, co-pending Patent Application Serial No.
07/719,211, "Method for Manufacturing a Refastenable Mechanical
Fastening System Having Azimuthally Angled Prongs and Fastening
System Produced Therefrom", filed June 21, 1991, in the name of D.
A. Thomas and D. J. K. Goulait, which patent applications are
incorporated herein by reference.

The prongs 22 may also be made according to a process
utilizing a gravure printing procedure. The method comprises the
steps of depositing the molten thermally sensitive material onto
the substrate from the cells of a depositing member, such as a
gravure printing roll, stretching the discrete amounts of molten
thermally sensitive material in a direction having a vector
component parallel to the plane of the substrate so as to form a
prong, and solidifying the molten thermally sensitive material of
the prong. A more detailed description of this method is
disclosed in U.S. Patent 5,058,247, issued to Dennis A. Thomas and
Ted L. Blaney on October 22, 1991, which Batent is incorporated
herein by reference.

It will be further apparent to one skilled in the art that
other variations are feasible. For example, a prong 22 having an
engaging means 30 protruding in more than one direction may be
produced. If desired, only the print cylinder 73 may be utilized
in the manufacturing process, providing the substrate 24 contacts
the print cylinder 73 at the point on the outer surface of the
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print cylinder 73 that corresponds with the point at which the
doctor blade assembly 83 contacts the inner surface of the print
cylinder 73.

ILLUSTRATIVE ARTICLE OF USE

An illustrative and nonlimiting example of the usage of the
fastening system of the present invention in an article of
manufacture follows and 1is illustrated in Figures 5 and 6,
Mechanical fastening systems have been advantageously used in
disposable absorbent articles as disclosed in U.S. Patent
4,846,815 entitled "Disposable Diaper Having an Improved Fastening
Device" issued to Scripps, on July 11, 1989, which patent is
incorporated herein by reference for the purpose of showing a
diaper structure and the advantageous utilization of mechanical
fastening systems 20 in such diaper structures.

It is known, for example, that mechanical fastening systems
are less easily contaminated by oils and powders than are adhesive
tape fastening systems and, further, may be easily reused. All of
these features provide advantages when applied to a disposable
diaper 120 intended for use on an infant. Also, a refastenable
fastening system provides the advantage that the infant may be
checked to see if soiling of the disposable diaper 120 has
occurred during the wearing period.

As used herein, the term "“absorbent article" refers to
devices which absorb and contain body exudates, and, more
specifically, refers to devices which are placed against or in
proximity to the body of the wearer to absorb and contain the
various exudates discharged from the body. The term "disposable"
is used herein to describe absorbent articles which are not
intended to be laundered or otherwise restored or reused as an
absorbent article (i.e., they are intended to be discarded after a
single use and, preferably, to be recycled, composted or otherwise
disposed of in an environmentally compatible manner). A "unitary"
absorbent article refers to absorbent articles which are formed of
separate parts united together to form a coordinated entity so
that they do not require separate manipulative parts like a
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separate holder and liner. A preferred embodiment of an absorbent
article of the present invention is the unitary disposable
absorbent article, diaper 120, shown in Figure 5. As used herein,
the term “diaper® refers to an absorbent article generally worn by
infants and incontinent persons that is worn about the lower torso
of the wearer. It should be understood, however, that the present
invention is also applicable to other absorbent articles such as
incontinent briefs, incontinent undergarments, diaper holders and
liners, feminine hygiene garments, and the like.

Figure 5 is a plan view of the diaper 120 of the present
invention in its flat-out, uncontracted state (i.e., with elastic
induced contraction pulled out) with portions of the structure
being cut-away to more clearly show the construction of the diaper
120 and with the portion of the diaper 120 which faces the wearer,
the inner surface 154, facing the viewer. As shown in Figure 5,
the diaper 120 preferably comprises a liquid pervious topsheet
124; a liquid impervious backsheet 126 joined with the topsheet
124; an absorbent core 128 positioned between the topsheet 124 and
the backsheet 126; elasticized side panels 130; elasticized leg
cuffs 132; an elastic waist feature 134; and a fastening system
comprising an array of prongs 22 manufactured according to the
method of the present invention and generally multiply designated
as 136. The diaper 120 is shown in Figure 5 to have an outer
surface 152, an inner surface 154 opposed to the outer surface
152, a first waist region 156, a second waist region 158 opposed
to the first waist region 156, a crotch region 159 positioned
between the first waist region 156 and the second waist region
158, and a periphery 160 which is defined by the outer edges of
the diaper 120 in which the longitudinal edges are designated 162
and the end edges are designated 164. The inner surface 154 of
the diaper 120 comprises that portion of the diaper 120 which is
positioned adjacent to the wearer’s body during use (i.e., the
inner surface 154 generally is formed by at least a portion of the
topsheet 124 and other components joined to the topsheet 124).
The outer surface 152 comprises that portion of the diaper 120
which is positioned away from the wearer’s body (i.e., fhe outer
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surface 152 generally is formed by at least a portion of the
backsheet 126 and other components joined to the backsheet 126).

Figure 5 shows a preferred embodiment of the diaper 120 in
which the topsheet 124 and the backsheet 126 have length and width
dimensions generally larger than those of the absorbent core 128.
The topsheet 124 and the backsheet 126 extend beyond the edges of
the absorbent core 128 to thereby form the periphery 160 of the
diaper 120. While the topsheet 124, the backsheet 126, and the
absorbent core 128 may be assembled in a variety of well known
configurations, preferred diaper configurations are described
generally in U.S. Patent 3,860,003 entitled "Contractible Side
Portions for Disposable Diaper" which issued to Kenneth B. Buell
on January 14, 1975; and U.S. Patent Application Serial No.
07/715,152, allowed, "Absorbent Article With Dynamic Elastic Waist
. Feature Having A Predisposed Resilient Flexural Hinge", Kenneth B.
Buell et al. filed June 13, 1991; each of which is incorporated
herein by reference.

The absorbent core 128’may be any absorbent means which is
generally compressible, conformable, non-irritating to the
wearer’s skin, and capable of absorbing and retaining liquids such
as urine and other certain body exudates. As shown in Figure 5,
the absorbent core 128 has a garment surface, a body surface, side
edges, and waist edges. The absorbent core 128 may be manufactured
in a wide variety of sizes and shapes (e.g., rectangular,
hourglass, "T"-shaped, asymmetric, etc.) and from a wide variety
of liquid-absorbent materials commonly used in disposable diapers
and other absorbent articles such as comminuted wood pulp which is
gencrally referred to as airfelt. Examples of other suitable
absorbent materials include creped cellulose wadding; meltblown
polymers including coform; chemically stiffened, modified or
cross-linked cellulosic fibers; tissue including tissue wraps and
tissue laminates; absorbent foams; absorbent sponges;
superabsorbent polymers; absorbent gelling materials; or any
equivalent material or combinations of materials. The
configuration and construction of the absorbent core may also be
varied (e.g., the absorbent core may have varying caliper zones, a
hydrophilic gradient, a superabsorbent gradient, or lower average
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density and lower average basis weight acquisition zones; or may
comprise one or more layers or structures). The total absorbent
capacity of the absorbent core 128 should, however, be compatible
with the design loading and the intended use of the diaper 120.
Further, the size and absorbent capacity of the absorbent core 128
may be varied to accommodate wearers ranging from infants through
adults. Exemplary absorbent structures for use as the absorbent
core 128 are described in U.S. Patent 4,610,678 entitled
"High-Density Absorbent Structures" issued to Weisman et al. on
September 9, 1986; U.S. Patent 4,673,402 entitled "Absorbent
Articles With Dual-lLayered Cores" issued to Weisman et al. on June
16, 1987; U.S. Patent 4,888,231 entitled “Absorbent Core Having A
Dusting Layer" issued to Angstadt on December 19, 1989; and U.S.
Patent 4,834,735, entitled "High Density Absorbent Members Having
Lower Density and Lower Basis Weight Acquisition Zones", issued to
Alemany et al. on May 30, 1989. Each of -these patents are
incorporated herein by reference. A preferred embodiment of the
diaper 120 has an asymmetric, modified T-shaped, absorbent core
128 having ears 102 in the first waist region 156 but a generally
rectangular shape 1in the second waist region 158. This
configuration allows wider elasticized side panels 130 in the
second waist region 158.

The backsheet 126 is positioned adjacent the garment surface
of the absorbent core 128 and is preferably joined thereto by
attachment means (not shown) such as those well known in the art.
For example, the backsheet 126 may be secured to the absorbent
core 128 by a uniform continuous layer of adhesive, a patterned
layer of adhesive, or an array of sepgrate lines, spirals, or
spots of adhesive. Adhesives which have been found to be
satisfactory are manufactured by H. B. Fuller Company of St. Paul,
Minnesota and marketed as HL-1258. The attachment means will
preferably comprise an open pattern network of filaments of
adhesive as 1is disclosed in U.S. Patent 4,573,986 entitled
“Disposable Waste-Containment Garment", which issued to Minetola
et al. on March 4, 1986, more preferably several lines of adhesive
filaments swirled into a spiral pattern such as is illustrated by
the apparatus and methods shown in U.S. Patent 3,911,173 issued to
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Sprague, Jr. on October 7, 1975; U.S. Patent 4,785,996 issued to
Ziecker, et al. on November 22, 1978; and U.S. Patent 4,842,666
issued to Werenicz on June 27, 1989. Each of these patents are
incorporated herein by reference. Alternatively, the attachment
means may comprise heat bonds, pressure bonds, ultrasonic bonds,
dynamic mechanical bonds, or any other suitable attachment means
or combinations of these attachment means as are known in the art.

The backsheet 126 is impervious to liquids (e.g., urine) and
is preferably manufactured from a thin plastic film, although
other flexible liquid impervious materials may also be used. As
used herein, the term "flexible" refers to materials which are
compliant and will readily conform to the general shape and
contours of _the human body. The backsheet 126 prevents the
exudates absorbed and contained in the absorbent core 128 from
wetting articles which contact the diaper 120 such as bedsheets
and undergarments. The backsheet 126 may thus comprise a woven or
nonwoven material, polymeric films such as thermoplastic films of
polyethylene or polypropylene, or composite materials such as a
film-coated nonwoven material. Preferably, the backsheet is a
thermoplastic film having a thickness of from about 0.012
millimeter (0.5 mil) to about 0.051 millimeter (2.0 mils). A
particularly preferred material for the backsheet is a
polyethylene fiim. The backsheet 126 is preferably embossed
and/or matte finished to provide a more cloth-like appearance.
Further, the backsheet 126 may permit vapors to escape from the
absorbent core 128 (i.e., breathable) while still preventing
exudates from passing through the backsheet 126.

The topsheet 124 is positioned adjacent the body surface of
the absorbent core 128 and is preferably joined thereto and to the
backsheet 126 by attachment means (not shown) such as those well
known in the art. Suitable attachment means are described with
respect to joining the backsheet 126 to the absorbent core 128.
As used herein, the term "joined" encompasses configurations
whereby an element is directly secured to the other element by
affixing the element directly to the other element, and
configurations whereby the element is indirectly secured to the
other element by affixing the element to intermediate member(s)
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which in turn are affixed to the other element. In a preferred
embodiment of the present invention, the topsheet 124 and the
backsheet 126 are joined directly to each other in the diaper
periphery 160 and are indirectly Jjoined together by directly
Joining them to the absorbent core 128 by the attachment means
(not shown).

The topsheet 124 is compliant, soft feeling, and
non-irritating to the wearer’s skin. Further, the topsheet 124 is
liquid pervious permitting liquids (e.g., urine) to readily
penetrate through its thickness. A suitable topsheet may be
manufactured from a wide range of materials, such as porous foams;
reticulated foams; apertured plastic films; or woven or nonwoven
webs of natural fibers (e.g., wood or cotton fibers), synthetic
fibers (e.g., polyester or polypropylene fibers), or a combination
of natural and synthetic fibers. Preferably, the topsheet 124 is
made of a hydrophobic material to isolate the wearer’s skin from
liquids contained in the absorbent core 128. There are a number
of manufacturing techniques which may be used to manufacture the
topsheet 124. For example, the topsheet 124 may be a nonwoven web
of fibers spunbonded, carded, wet-laid, meltblown, hydroentangled,
combinations of the above, or the like. A preferred topsheet is
carded and thermally bonded by means well known to those skilled
in the fabrics art. A preferred topsheet comprises a web of
staple length polypropylene fibers such as 1is manufactured by
Veratec, Inc., a Division of International Paper Company, of
Walpole, Massachusetts under the designation P-8.

The diaper 120 preferably further comprises elasticized leg
cuffs 132 for providing improved containment of liquids and other
body exudates. Each elasticized leg cuff 132 may comprise several
different embodiments for reducing the leakage of body exudates in
the leg regions. (The leg cuff can be and is sometimes also
referred to as leg bands, side flaps, barrier cuffs, or elastic
cuffs.) U.S. Patent 3,860,003 describes a disposable diaper which
provides a contractible leg opening having a side flap and one or
more elastic members to provide an elasticized leg cuff (gasketing
cuff). U.S. Patent 4,909,803 entitled "Disposable Absorbent
Article Having Elasticized Flaps" issued to Aziz et al. on March
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20, 1990, describes a disposable diaper having “stand-up"
elasticized flaps (barrier cuffs) to improve the containment of
the leg regions. U.S. Patent 4,695,278 entitled “Absorbent
Article Having Dual Cuffs" issued to Lawson on September 22, 1987,
describes a disposable diaper having dual cuffs including a
gasketing cuff and a barrier cuff. While each elasticized leg
cuff 132 may be configured so as to be similar to any of the leg
bands, side flaps, barrier cuffs, or elastic cuffs described
above, it is preferred that each elasticized leg cuff 132 comprise
at least an inner barrier cuff 184 comprising a barrier flap 185
and a spacing elastic member 186 such as described in the
above-referenced U.S. Patent 4,909,803. In a preferred embodiment
as shown in Figure 5, the elasticized leg cuff 132 additionally
comprises an elastic gasketing cuff 104 with one or more elastic
strands 105, positioned outboard of the barrier cuff 184 such as
described in the above-referenced U.S. Patent 4,695,278,

The diaper 120 preferably further comprises an elastic waist
feature 134 that provides improved fit and containment. The
elastic waist feature 134 is that portion or zone of the diaper
120 which is intended to elastically expand and contract to
dynamically fit the wearer’s waist. The elastic waist feature 134
at least extends longitudinally outwardly from at least one of the
waist edges of the absorbent core 128 and generally forms at least
a portion of the end edge 164 of the diaper 120. Disposable
diapers are generally constructed so as to have two elastic waist
features, one positioned in the first waist region and one
positioned in the second waist region, although diapers can be
constructed with a single elastic waist feature. Further, while
the elastic waist feature or any of its constituent elements can
comprise a separate element affixed to the diaper 120, the elastic
waist feature 134 is preferably constructed as an extension of
other elements of the diaper such as the backsheet 126 or the
topsheet 124, preferably both the backsheet 126 and the topsheet
124. The elasticized waistband 134 may be constructed in a number
of different configurations including those described in U.S.
Patent 4,515,595 issued to Kievit et al. on May 7, 1985 and the
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above referenced U.S. Patent Application Serial No 07/715,152;
each of these references being incorporated hereim by reference.

In a preferred embodiment, the diaper also comprises
elasticized side panels 130 disposed in the second waist region
158. (As used herein, the term “"disposed" is used to mean that an
element(s) of the diaper'is formed (joined and positioned) in a
particular place or position as a unitary structure with other
elements of the diaper or as a separate element joined to another
element of the diaper.) The elasticized side panels 130 provide
an elastically extensible feature that provides a more comfortable
and contouring fit by initially conformably fitting the diaper to
the wearer and sustaining this fit throughout the time of wear
well past when the diaper has been loaded with exudates since the
elasticized side panels allow the sides of the diaper to expand
and contract. The elasticized side panels 130 further provide
more effective application of the diaper 120 since even if the
diaperer pulls one elasticized side panel 130 farther than the
other during application (asymmetrically), the diaper 120 will
“self-adjust" during wear. While the diaper 120 of the present
invention preferably has the elasticized side panels 130 disposed
in the second waist region 158; alternatively, the diaper 120 may
be provided with elasticized side panels 130 disposed in the first
waist region 156 or in both the first waist region 156 and the
second waist region 158. While the elasticized side panels 130
may be constructed in a number of configurations, examples of
diapers with elasticized side panels positioned in the ears {ear -
flaps) of the diaper are disclosed in U.S. Patent 4,857,067,
entitled “Disposable Diaper Having Shirred Ears" issued to Wood,
et al. on August 15, 1989; U.S. Patent 4,381,781 issued to
Sciaraffa, et al. on May 3, 1983; U.S. Patent 4,938,753 issued to
Van Gompel, et al. on July 3, 1990; and the hereinbefore
referenced U.S. Patent Application Serial No. 07/715,152; each of
which are incorporated herein by reference. The preferred
elasticized side panels comprise the zero strain stretch laminate
described in the hereinbefore referenced U.S. Patent Application
Serial No. 07/715,152.
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The diaper 120 is further provided with a fastening
system 136 for Fforming a waist closure. The fastening system 136
maintains the first waist region 156 and the second waist region
158 in an overlapping configuration to maintain the diaper on the
wearer. The fastening system 136 comprises at least an array of
prongs 22 manufactured according to the method of the present
invention, which is engageable with a complementary receiving
surface such as a loop fastening material or a nonwoven material
such as the material which forms the topsheet 124. While the
fastening system 136 may be constructed in a number of
configurations, examples of diapers with mechanical fastening
systems are disclosed in U.S. Patent 4,869,724 entitled
"Mechanical Fastening Systems With Adhesive Tape Disposal Means
For Disposable Absorbent Articles" issued to Scripps on September
26, 1989; U.S. Patent 4,846,815 entitled "Disposable Diaper Having
An Improved Fastening Device" issued to Scripps on July 11, 1989;
and U.S5. Patent 4,894,060 entitled “Disposable Diaper With
Improved Hook Fastener Portion" issued to Nestegard on January 16,
1990. A fastening system having combination adhesive/mechanical
closure elements is described in U.S. Patent 4,946,527 entitled
“Pressure-Sensitive Adhesive Fastener And Mathod of Making. Same"
issued to Battrell on August 7, 1990. Each of these patents are
incorporated herein by reference. A preferred fastening system
configuration is a two point fastening system described in U.S.
Patent Application Serial No. 07/714,476, entitled "Absorbent
Article with Fastening System Providing Dynamic Elasticized
Waistband Fit", filed June 13, 1991 in the name of Weil et al.,
which patent application is incorporated herein by reference.

‘The preferred two point fastening system, or dual tension
fastening system 136, shown in Figure 5 and 6, comprises a primary
fastening system 138 for providing the side closure and a waist
closure system 140 for providing the waist closure. The primary
fastening system 138 maintains the first waist region 156 and the
second waist region 158 in an overlapping configuration such that
lateral tensions are maintained around the circumference of the
diaper to maintain the diaper on the wearer. The waist closure
system 140 forms a waist closure that dynamically
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)- waistband 134 so as to improve the fit and containment
characteristics of the diaper 120 by reducing gapping, sagging,
and rollover of the elasticized waistband 134.

As shown in Figure 5, the primary fastening system 138
comprises a securement member 142 disposed adjacent each
longitudinal edge 162 in the second waist region 158, and at least
one landing member 144 disposed in the first waist region'156 so
as to form a portion of the outer surface 152. Each securement
member 142 preferably comprises a tape tab 192 and a first
fastening component 112. The 1landing member 144 preferably
comprises a complementary second fastening component 114
engageable with the first fastening component 112 of the
securement member 142. An exemplary primary fastening system
wherein the first and second fastening components each comprise
mechanical closure elements comprising hook and loop fastening
materials is disclosed in U.S. Patent 4,869,724 entitled
"Mechanical Fastening Systems With Adhesive Tape Disposal Means
For Disposable Absorbent Articles" issued to Scripps on September
26, 1989. Primary fastening systems utilizing mechanical closure
elements are also disclosed in U.S. Patent 4,846,815 entitled
"Disposable Diaper Having An Improved Fastening Device" issued to
Scripps on July 11, 1989; and U.S. Patent 4,894,060 entitled
"Disposable Diaper With Improved Hook Fastener Portion" issued to
Nestegard on January 16, 1990. A primary fastening system having
combination adhesive/mechanical closure elements is described in
U.5S. Patent 4,946,527 entitled “Pressure-Sensitive Adhesive
Fastener And Method of Making Same" issued to Battrell on August
7, 1990. Each of these patents are incorporated herein by
reference. In a preferred embodiment of the present invention as
is shown in Figure 5, the primary fastening system 138 comprises
an adhesive tape tab fastening system comprising a tape tab 192
having an adhesive attachment layer 196 and a landing member 144
comprising a reinforcing strip 116 joined to the backsheet 126.

Examples of such adhesive tape tab fastening systems are disclosed
in U.S. Patent 3,848.594 entitled "Tape Fastening System for
Disposable Diaper" issued to Buell on November 19, 1974; and the
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adhesive tape tabs, reinforcing strip, and indicia means disclosed
in U.S. Patent Bl 4,662,875 entitled "Absorbent Article® issued to
Hirotsu and Robertson on May 5, 1987. Each of these patents are
incorporated herein by reference.

When the first fastening component 112 of the securement
member 142 comprises an adhesive attachment layer 196, the second
fastening component 114 of the landing member 144 preferably
comprises a reinforcing strip 116 and/or the backsheet 126. When
the first fastening component 112 of the securement member 142
comprises a mechanical closure element, the second fastening
component 114 also comprises a mechanical closure element. Thus,
when the first fastening component 112 comprises a hook fastening
material, such as the fastening material of the present invention,
the second fastening component 114 preferably comprises a Tloop
fastening material.

In a preferred embodiment of the present invention as shown
in Figure 5, the 1landing member 144 preferably comprises a
reinforcing strip 116 releasably engageabie with the adhesive
attachment layer 196 of the tape tabs 192. The reinforcing strip
116 may comprise any of a number of configurations and materials
secured to the backsheet 126 of the diaper 120. The reinforcing
strip 116 is preferably a separate member secured to the backsheet
126 to form a portion of the outer surface 152 of the diaper 120.
A preferred reinforcing strip 116 comprises a sheet of biaxially
oriented polypropylene film.

The dual tension fastening system 136 additionally comprises
a waist closure system 140 for providing a waist closure adjacent
the end edge 164 of the diaper 120. The waist closure anchors a
portion of the span of the end edge 164. Further, when the diaper
120 comprises an elasticized waistband 134, the waist closure
dynamically creates/maintains lateral tensions through the
elasticized waistband 134.

The waist closure anchors a portion of the span of the end
edge 164 of the diaper 120, preferably a portion of the extensible
span of the elasticized waistband 134. (i.e., The first and
second attachment components of the waist closure system 140 act
to anchor the positional relationship of the elasticized waistband
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134 with the elasticized side panels 130.) The term "anchor" is
used herein to mean that the attachment components provide an
adjustable positioning fastener that achieves a closure with
sufficient shear resistance so that there is little or no shear
slippage or movement between the attachment components once the
closure 1is achieved. The positional relationship of the
elasticized waistband 134 with the elasticized side panels 130
(i.e., the geometric relationship between the anchor zones of the
first attachment components 146) establishes a defined waist
circumferential dimension adjacent the end edge 164 of the diaper
120 which is distinct (longitudinally spaced) from the
circumferential dimension established by the side closure formed
by the primary fastening system 138.

The wafﬁt closure also creates/maintains lateral tension(s)
through the elasticized waistband 134. The waist closure
contributes some portion of an initial pretension (lateral
tension) within the elasticized waistband 134 that allows the
elasticized waistband 134 to snugly fit against the wearer’s waist
when initially fitted. The elasticized waistband 134 maintains,
during use, some portion of the pretension created within it by
the waist closure. Since the elasticized waistband maintains some
portion of the pretension created within it, the elasticized
waistband can repeatedly elastically expand or contract with the
motions of the wearer so as to snugly sustain the fit of the
diaper against the wearer’s waist throughout use.

As shown in Figure 5, the waist closure system 140 comprises
at least one, preferably a pair of, first attachment component(s)
146 and at least one second attachment component 148: As shown in
Figure 5, the first attachment component(s) 146 are lonéitudinally
aligned with the elasticized waistband 134 so that the lateral
tensions dynamically created/maintained by the waist closure
system 140 extends in and through the elasticized waistband 134
during use. Further, the attachment components of the waist
closure system 140 are longitudinally spaced from the securement
members 142 and the landing member 144 of the primary fastening
system 138 to provide a distinct, defined waist circumferential
dimension for the diaper and two distinct zones of lateral

PYEMBRIERIOR) - O



10 10!l " ssyl0%& ()-y/ssyl0%& ()-y/ @O%& ()-!Y10%& ()- 10X}¥ BERFEMBERIEO02A
rdvH. ;© 10 10-u-u 10-u-u 10-u-u!'k syl0% u-u& ()-f/syl0% u& ()-f/10% u& () -
"1 10% u& ()- 10 0123E}oaS4: "F10%0& ()- 10(u(u 10(u(u

10(u(u! " "f&I0% u(u& ()-0!'m f&10%u& ()-010% u& ()-!F10% u& () - EH) 89:

MPuV7: y109%9& ()-!10%& ()- 1000

51

tension(s). The zone of tension created by the primary fastening
system 38 secures the garment on the wearer while the zone of
tension dynamically created/maintained by the waist closure system
140 dynamically maintains the upper waist closure during wear.

The attachment components of the waist closure system 140,
preferably comprise an array of prongs 22 of the present
invention. In a preferred embodiment shown in Figures 5 & 6, the
first attachment component 146 will comprise an array of prongs 22
and the second attachment component 148 will comprise a loop
fastening material having fibrous elements. The array of prongs
22 is intended to mechanically engage the fibrous elements of the
loop fastening material so as to provide a secure closure. The
loop fastening material provides a plurality of fibrous elements
that engage the engaging elements of the prongs 22. The loop
fastening material may be manufactured from a wide range of
materials to provide fibrous elements, preferably loops. Such
suitable materials include nylon, polyester, polypropylene, any
combination of these materials, or other materials as are known in
the art. A suitable loop fastening material comprises a number of
fiber loops projecting from a backing such as the commercially
available material designated “Scotchmate" brand nylon woven loop
No. SJ3401 available from Minnesota Mining and Manufacturing
Company, St. Paul, Minnesota. Another commercially available loop
fastening material comprises a tricot knit fabric having a
plurality of nylon filament loops projecting from a backing of
nylon such as the commercially available material designated
"Guilford No. 16110“ available from Guilford Mills of Greensboro,
North Carolina. An exemplary inexpensive loop fastening material
and a method of making such a 1loop fastening material are
described- in European Patent Application 0 289 198; The Procter &
Gamble Company, published November 2, 1988, which application is
incorporated herein by reference. A suitable 1loop fastening
material may also be a woven or nonwoven fabric or any other type
of fibrous material or loop material which are well known in the
art. Examples of nonwoven materials suitable for use as a loop
fastening material are discussed herein with respect to the
materials useful as the topsheet 124 of the diaper 120. In a
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preferred embodiment, the loop fastening material is formed by the
nonwoven material of the topsheet 124.

The diaper 120 additionally comprises a positioning patch 150
located subjacent the first attachment component 146. The
positioning patch 150 raises the first attachment component 146 in
the Z direction (thickness) to allow the first attachment
component 146 to come in better contact with the second attachment
compoﬁent 148 and allow the waist closure system to more easily be
closed (with 1less effort). The positioning patch 150 also
provides a zone of increased flexural stiffness that reduces the
tendency of the flexible ear flaps 188 to fold over onto the first
attachment component(s) 146 thereby occluding the prongs 22 from

- being secureq during diaper application. Thus, the positioning
patch 150 can comprise any element that provides a Z direction
build up to the first attachment components 146. As shown in
Figure 5, the positioning patches 150 each comprise a
reétangu]ar-shaped piece of material positioned subjacent the
first attachment component 146. While the positioning patches 150
may be positioned directly subjacent the first attachment
components 146, the positioning patches 150 are preferably
positioned between the topsheet 124 and the backsheet 126 as_shown
in Figure 6. In order to provide a flexurally stiff circumference
about the waist of the wearer, the lateral edges of the
positioning patches can be abutted to or slightly overlapped with

, " the side edges 175 of the elastic waistband member 176. The
positioning patches 150 preferably comprise a 38 millimeter wide
by 32 millimeter long patch of elastomeric foam. More preferably,
during manufacture of the diaper, the positioning patches 150 are
formed of the same material as the elastic side panel member 190
with the elastic side panel member 190 of one diaper and the
positioning patch 150 of the adjacent diaper being formed from the
same segment of material that is then cut after the diaper is
completed. Thus, the positioning patch 150 extends from the end
edge 164 of the diaper 120 inward toward the center of the diaper
120.

The diaper 120 is preferably applied to a wearer by
positioning one of the waist regions, preferably the second waist
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region, preferably the first waist region 156, is positioned
across the front of the wearer. The tape tabs of the fastening
system are then released from the release portion. The diapever

+  then wraps the elasticized side panel around the wearer, while
still grasping the tab portion. The elasticized side panels will
typically be extended and tensioned during this operation so as to
conform to the size and shape of the wearer. The fastening system
is secured to the outer surface of the diaper to effect a side
closure.

While particular embodiments of the present invention have
been illustrated and described, it would be obvious to those
skilled in the art that various other changes and modifications
can be made without departing from the spirit and scope of the
invention. It is therefore intended to cover in the appended
claims all such changes and modifications that are within the

scope of this invention.
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a storage modulus less than about 5000 dynes/cm? at an application temperature, a storage
modulus of at least about 1x10° dynes/cm? at a temperature no more than about 40°C lower
than said application temperature, said prong comprising:
a base comprising the plane of attachment of said prong to said substrate such that
said prong is joined at said base to said substrate;
. ,) a shank having a proximal end and a distal end, said proximal end being contiguous
{ with said base, said shank projecting longitudinally outwardly from said base and said
substrate; and )
an engaging means for causing mechanical interference between said engaging
means and a receiving surface, said engaging means being joined to said distal end of said
shank such that said engaging means laterally projects radially outwardly beyond the
periphery of said shank and away from said substrate, said engaging means forming an

included angle of greater than or equal to about 180°C.

2. The free formed prong of claim 1, wherein said thermally sensitive material comprises

an application temperature less than about 177°C.

3. The free formed prong of claim 1, wherein said thermally sensitive material comprises

an application temperature greater than about 213°C.

4, The free formed prong of claim 1, 2 or 3, wherein said thermally sensitive material
has a storage modulus less than about 4,000 dynes/cm? at said application temperature.

5. The free formed prong of any one of the preceding claims, wherein said thermally
sensitive material comprises a storage modulus of at least about 5x10° dynes/cm?® at a

temperature no more than about 40°C lower than said application temperature.

6. The free formed _prong of any one of claims 1 to 4, wherein said thermally sensitive
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material comprises a storage modulus of at least about 1x10” dynes/cm? at a temperature no

more than about 40°C lower than said application temperature.

7. An absorbent article comprising:

a body portion comprising a topsheet, a backsheet, and an absorbent core positioned
between said topsheet and said backsheet; and

a fastening system joined to said body portion, said fastening system comprising a
substrate and an array of one or more free formed prongs of any one of claims 1 to 6 joined
to said substrate.

8. The absorbent article of claim 7, wherein said fastening system is joined to said
backsheet of said body portion.

9. A fastening system for attaching to a complementary receiving surface, said fastening
system comprising:

a substrate; and

a multiplicity of prongs joined to said substrate, each of said prongs comprising:

a base comprising the plane of attachment of said prong to said substrate
such that said prong is joined at said base to said substrate;

a shank having a proximal end and a distal end, said proximal end being
contiguous with said base, said shank projecting longitudinally outwardly from said
base and said substrate; and

an engaging means for securing the fastening system to a complementary
receiving surface so as to cause mechanical interference between said engaging
means and the receiving surface, said engaging means being joined to said distaf
end of said shank such that said engaging means laterally projects radially outwardly
beyond the periphery of said shank and away from said substrate, said engaging
means forming an included angle of greater than or equal to about 180°;
each of said prongs being made of a molten thermally sensitive material deposited

onto said substrate, said molten thermally sensitive material comprising a storage modulus
less than about 5000 dynes/cm? at an application temperature, and a storage modulus of at
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least about 1x10° dynes/cm? at a temperature no more than about 40°C lower than said
application temperature.

10. The fastening system of claim 9, wherein said thermally sensitive material comprises
an application temperature less than about 177°C.

11.  The fastening system of claim 9, wherein said thermally sensitive material comprises
an application temperature greater than about 213°C.



