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According to one aspect of the present invention, there is prowge
process for nmaking a fastening system conprising one or nore f\r?eg EEBezOUB

prongs the process conprising the steps of: (a) providing a nolten
thermally sensitive material; (b) providing a substrate having one or nore
protrusions; (c) depositing discrete anounts of said nolten thermally
sensitive material on one or nore of said protrusions on (ofJ said
substrate; (d) stretching a portion of said discrete anbunts of said nolten
thermally sensitive material in a direction having a vector conponent

paral | el L tda fbapge of said substrate so as to forma prong on each said
protrusion having sald nDI en, ther I -nS|t|v- terial deposited

t hereon; and (e) solidi B Mol ensitive material of
sai d prong, sd&hd ipventign baupmy,sa fhmmg syhtamkwhlemd; a{ﬁx&lrlgquomgndﬁeams 2 6
FED 2003 safsuatWhidh dlacho ar&mfe;]meaap,ef&e.oingknﬁa&er CRR YastbINE YsleRhast her e i's

provi ded a process conprisin
at least one protrusion on thc substrate surfacc and at least one free formed prong,

K .

attached to the protrusion, comprising a base, shank and engaging means. The base of
the prong is joined to the prong attachment surface of the protrusion of the substrate.
The shank is contiguous with and projects outwardly from the base. The engaging
means is joined to the shank and projects laterally beyond the periphery of the shank.
The shank is nonperpendicularly oriented relative to the plane of the substrate. The
shank has a leading edge and a trailing edge defining a leading angle and trailing angle
respectively. The leading angle and uailihg angle are substantially different from each
other, so that the sides of the shank are nonparallel.

The fastening system may be made according to the process comprising the
steps of heating a thermally sensitive material sufficiently to reduce its viscosity for
processing, and preferably to at least its melting point. A means to deposit discrete
amounts of the heated material is provided. The substrate having protrusions to which
the material is to be joined is transported in a first direction relative to the means for
depositing the material. The material is deposited upon the protruding portions of the
transported substrate in discrete amounts. The discrete amounts of material are then
stretched in a direction having a component generally parallel to the plane of the
substrate and the stretched matenial is severed to form a distal end and engaging
means.

According to one aspect of the present invention, there is provided a process for
making a fastening system comprising one or more free formed prongs the process
comprising the steps of:

(a) providing a molten thermally sensitive material;

(b) providing a substrate having one or more protrusions;

(©) depositing discrete amounts of said molten thermally sensitive material on one

or more of said protrusions on (of) said substrate;

() stretching a portion of said discrete amounts of said molten thermally sensitive
material in a direction having a vector component parallel to the plane of said
substrate so as to form a prong on each said protrusion having said molten
thermally sensitive material deposited thereon; and

(e) solidifying said molten thermally sensitive material of said prong, said prong

having a base, shank, and an engaging means.



(a) providing a thermally sensitive material; (b) heating sai dnzthgggﬁléﬁ
1@ dn 003

sensitive material to at least the nelting point to provide a

thermally sensitive material; (c) providing a substrate; (d) transporting
said substrate in a first direction; (e) enbossing said substrate to form
one or nore protrusions; (f) depositing discrete amounts of said nolten
thermally sensitive nmaterial on one or nore of said protrusions on said
substrate; (g) stretching a portion of said discrete anbunts of said nolten
thermally sensitive material in a direction having a vector conponent
parallel to the plane of said substrat@aso as to forma prong and a noil;
(h) severing said noil fromsaid stretched nolten thermally sensitive to

| eave said prAswerdinnd aﬁét)xer_sjg;bdcdbm& E@s@ai;ﬂemmn; @bretihgovtd ¥pReasi tive
material of said prong, said prong having a base, a shank and an engagi ng
means. A9MPrisig thegtepyefand sui t abl e) but nonlimting, use for the fastening

system produggd b}SrJv'ilﬁn%&ﬂx%ﬁﬁ;ﬁlﬁfenJii RLESHNt invention is~ in conjunction

wi th a disposabl e absorbent garnment) suc _a’s a diaper. This exanpl e of one
usage of t he (br esbenting 3aid tharmally sensitivembighihljto ddsast tho etlting poimt (BRboidde

DESCRI PTI ON OF THFMI{Q%MWQ Lsel i‘t,ehlc;,; thaqci fication concludes with clains
particul arly pointing ou and |s{| nc Fy tlaimng the invention, it is
bel i eved t he (¢)nvepioviziing/d fubsthte;bet t er understood from the fol |l ow ng

description t@ken in CR.I’I] unﬁti on wW.th thg. associ ated drawi ngs in which like
el ements are escFP'E?@ﬁ 155 s éu@gﬁ'ﬁ‘?éﬁéﬁt BeoRuner al and related el enents
are desi gnat ¢§ by e@Béhsing sidBubMiraléRb Eorf dnd®r MOFRbGusiins] NCrementing the
nuneral by 100: Figure is a perspective view of a single prong of the

fasteni ng syéDem éepositiag gisersteramquntsent sid molemteanaliy sensiive msteriah pr one
protrusion. The S%Bfe%ﬁ’@aiﬁ%f’o%foﬂpoﬁ ?aid”‘sﬂlbstra%e;6 F~ E ~ 2003 3 enboss.

(g)  stretching a portion of said discrete amounts of said molten thermally sensitive
material in a direction having a vector component parallel to the plane of said
substrate so as to form a prong and a moil;

(h) severing said moil from said stretched molten thermally sensitive to leave said
prong; and

(i) solidifying said molten thermally sensitive material of said prong, said prong
having a base, a shank and an engaging means.

An illustrative and suitable, but nonlimiting, use for the fastening system
produced by the process of the present invention is in conjunction with a disposable

absorbent garment, such as a diaper. This example of one usage of the present
invention is more fully descnbed below.
BRIEF DESCRIPTION OF THE DRAWINGS
While the Specification concludes with claims particularly pointing out and
distinctly claiming the invention, it is believed the invention will be better understood

from the following description taken in conjunction with the associated drawings in
which like elements are described by the same reference numeral and related elements
are designated by adding one or more prime symbols or incrementing the numeral by
100: .

Figure 1 is a perspective view of a single prong of the fastening system of the
present invention placed upon a substrate protrusion. The substrate protrusion is an



Figure 2 is a schematic side elevational view of a single prongzos FE% 2003
fastening systemshown in Figure 1. Figure 3 is a schematic sid

el evational viewsimlar to Figure 2, however) thz substrate protrusion is
a raised area. The raised area conprises two attachnment surfaces; a prong
attachnment surface and a substrate attachnent surface. Figure 4 is a
schematic el evational view of a second enbodi nent having a generally

sem spheri cal |l y shaped engagi ng neans placed upon an enboss. Figure 5is a
schematic side el evational view of gne apparatus which can be used to
produce the fastening systemof the %resent I nvention. Figure 6 is a
perspective view of a fastening systemof the present invention wherein the
engagi ng nmeans are oriented in substantially randomdirections and pl aced
upon arembdsess. Figure 7 is a schematic side el evational view of another

appar at us Wik lrCRRy Pechidmtc Side brami@am%a/_@fﬁhg&bﬁr@ngwﬁﬁé fiskenfifpd produce
t he fasteni ng system of the present invention. Figure IS a perspective

vi ew of SYates JBFeWBdor bent garment utilizing the fastening system of
the present FigufB isanschomid siDeldzaidnaPie@\iffar tdEFIgNERT hohewy, the

"protrusion..” "protruding’.or prot r " . herein a
porti onsubgqtﬁeprg{iwé?'} é%gl & gegnmg{l'erreliﬂg %&?? xaé%stcgﬁﬁ%é&;ﬁﬁét?ta e'%sgﬁtr face
whi ch i surfacesh arprong aticheentfsudface: and aiubsteato pttachmentisyrfase- of t he substrate,
and has a Sum‘gg 41iQ aVtehhatic RIQBGoRANIRWEIOP ) 8bonBYembSdigneharaf Nt

surface" as_u .herel ans that portion of a protrusion or protuberance
o i GBI SRR SRR CoaE e PR PR 408y 8 BIFDSB-of ¢ e pr esont
i nventi on coRjgurestds at schemstic side elevatiomal fjew ofinde mppiranabihichrcaartseay of

prongs L Ql : | | f a substrate 24 in a
pr edet e@ﬁhﬁ%@%@%g%n&%@%%%#ggﬁgﬁgﬁégygqgvﬁlggg 26) shark 28 and engagi ng
neans 30. ThEighes6ds agpesipeetive Yiewrf fasteaing: sistern of thel peesent BIVEREODHr ong

at t achniRérefiithb 3fgagimp meinsthe ofiedied rnams@ﬁ@m%uﬁhaaﬁ dirbctishdafpRGEd t he
proxi mal ends of The shanks 28. The shanks 28 project outwardly fromthe

subst r FRPAALERRRSS-ons 23. The shanks 28 terminate at a distal end which is
j oi ned to anFigugadisgschiemadc side elehationalgwigwraf anothes apfhratslivdlidhycanrtsg ect

| at er al fro h . i | ' y enbl e a
hook-s hlép d{ot &n‘é .Q%J}ggﬁgméglrcel&n %l%lﬁ gJ"td g? |l;?1(a”§lalalti tge? g+5?&r§7[£%gag§v?¢lgﬁea vect or
conponepresegd mMeaton: parallel to the plane of the prong attachnent surface

25 at the prFpardelis Ripeidgectire WiEle lof GOdISpriatia tabsitbentNgarRieli 86liZiRg uef
fastening system of the present invention.
DETAILED DESCRIPTION OF THE INVENTION

By “protrusion,” “protruding® or “protuberance” as used herein, means a
portion of the substrate or an element affixed to the substrate surface which is higher in
relief from the plane of the surface of the substrate, and has a surface to which a prong
can be joined.

By “prong attachment surface” as used herein, means that portion of a
protrusion or protuberance to which a prong will be joined.

The fastening system 20 of the present invention comprises at least one prong
22, and preferably an array of prongs 22, joined to the protruding portion 23 of a
substrate 24 in a predetermined pattern. The prongs 22 have a base 26, shank 28 and
engaging means 30. The bases 26 of the prongs 22 contact and adhere to the prong
attachment surface 25, of the substrate protrusions 23, and support the proximal ends
of the shanks 28. The shanks 28 project outwardly from the substrate protrusions 23.
The shanks 28 terminate at a distal end which is joined to an engaging means 30. The
engaging means 30 radially project laterally from the shanks 28 in one or more
directions and may resemble a hook-shaped tine. As used herein, the term “lateral”
means having a vector component generally paraliel to the plane of the prong
attachment surface 25 at the principal prong 22 under consideration. The projection of



2 0 F EB 2003 4 an engagi ng neans 30 fromthe shank 28 peri phery |51 PEB 2003
| ateral direction allows the engaging neans 30 to be secured to a

conpl ementary receiving surface (not shown). The engagi ng neans 30 is
joined to) and preferably contiguous with) the distal end of the prong 22.
It wll be apparent the engaging neans 30 may be joined to the prong 22 at
a position between the base 26 and the distal end of the shank 28. An array
of prongs 22 may be produced by any suitabl e nethod, including nethods
which yield a free forned prong 22 ag descri bed and cl ai med herei nbel ow. As
used herein) the term"free forned" neans a structure which is not renoved
froma nold cavity or extrusion die in solid formor with a defined shape.
The prongs 22 are deposited onto the prong attachnment surface 25 of the
subst r Afeengaging Beds3® from the sharkodft PEIRIGE ¥ Bdptem! direstion, allowsthen)
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2 6 FEB 2003 6 should be a surface that is capable of having | td
material attached form ng protrusions 23 consisting of rai sedagg E@Bﬁﬁ@iﬁ
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2 6 F EB 2003 16 system 20 is exceeded. The engagi ng neans 30 550 Ig t
radially project too far in the lateral direction) otherw se the eﬁg EBQZUUB
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poi nt | ow enough to provide for easy processing and a relatively high
viscosity to provide a tacky and tough consistency at tenperatures near the
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The viscosity may be neasured with a Rheonetrics Mddel 800 NECI;er ?EB 20[]3
Spectroneter using the dynam c operating node at a 10 Hertz sa

frequency and 10% material strain. A disk and plate type geonetry is
preferred, particularly with a disk having a radius of about 12.5
mllinmeters and a gap of about 1.0 mllineters between the disk and plate.
The prongs 22 are preferentially conprised of a thernoplastic nmaterial. The
2 6 FEB 2003 18 term "thernopl astic" refers to uncrosslinked polynmers of a
thermally sensitive material which fll ows under the application of heat or
pressure. Hot nelt adhesive thernopl dstics are particularly well suited to
manuf acture the fastening system 20 of the present invention) particularly
in accordance with the process described and clainmed bel ow. As used herein
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an external notive force (not shown). An alternating current el %&?Egéﬂﬁa

havi ng an out put of about 1,500 watts provi des adequate notive

rotating, the rolls 72 and 74 actuate the substrate 24 causing the prong
material to adhere to the prong attachnent surface 25 of the substrate
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to accommodate the tenperature of the material of prongs 22 in the liquid
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the prong attachnment surface 25 of the substrate 24. The source of the
material should also inpart a generally uniformcross-machine direction
tenperature profile to the material, be in conmmunication with the neans for
depositing the adhesive material onto the prong attachnent surface 25 of



2 6 FED 2003 23 m xed or recirculated to pronote honbgeneity and
tenperature distribution. Juxtaposed with the bottom of the trouaﬁﬁﬁéﬁ Z’DUB
doct or bl ade 82 which controls the anbunt of prong naterial applied t~ the
snooth print roll 72. The doctor blade 82 and trough 80 are held stationary
as the snmooth print roll 72 is rotated) al Cowi ng the doctor blade 82 to

W pe the circunference of the ml 72 and scrape any prong material which is
applied at a depth of greater then-the depth intended to be deposited upon
the smooth print roll 72 and all ows ECh material to be recycled. This
arrangenment allows prong material to be deposited fromthe snooth

applicator roll 72 on to the prong attachnent surface 25 in the desired
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in Figure 5, khgeh G%PBF"Ctﬂfﬁﬁes PZ{W! of feshanle A8 iinnpy crfical o ddws ithe shaak

hori zongl may @e&)f mrﬁowk&nbty desifedpacdozding ab thp aforemeitivned dibt@tfsl nt roll

72, Wi Ghape s MBS LEAM B D28 PRI HerdS il cTRL RikndeRRS o0 ont o

t he pror‘l' &r are severe snoot h
appl | ca®@py pag] ¢f the psong: 2hdakes pespendioy |tﬂgh078h3£ﬂil$e2 %Hgsemgmat meanse

engagi ngorrexwﬁoc%@ aBbvd, tRe SRmk IR 8 préfvabltapéted tsl decré@klin cffss 48&RnRr €i n the

t I d f 22 whi ch d
not 1 or i AiEEL e ol 15 S0A 1% a4 cEREBEINe naibe. 7D, Pho eBItBE T4 HEul d bo.
adj ust ahdmgltuduaﬂy anddatetally \npproxirsated. za‘hlscﬁmqngangm pavidesa [catrespohding

Proj ect i3, aGnqh g{&??aegi OineRE"SE th thO sk 2@'@% @Yﬂgﬁ'ﬁme&% 5(?&'?1:&1\4 Hﬁ‘%oughom

the cross- machl ne t1ron arra severl;{g refers
to anyt [PreRg RAi ofhmogh gearycanstang %@ﬁ‘a?"&?’é@ﬁ@‘%mmﬁ 8t & 'Cf’a‘é’t i ng

system Q&tenﬂig: sl ﬁélﬁ’ﬂ 26,2%Rd "théreb dsmindshed ehé quamity dbfv ssPenBudulemariihtsf rom t he
fast eni I‘J é ﬁ’g]d lﬁs desgt;l bed above. The severing nmeans 78 should al so

be cl eaﬁ BPrNg oxi di ze or inpart corrodents and contani nates
(such as noi ITormiaintainl dhet desirhéd geomayy *2r aAwsdd raigeeofs puomgi B2) sileana is a

wire 78#11&9@2%%8 @l%bYCR)@ ?éc'uSJ\alta?ef%an%é'lﬁthéd td"Seal eﬁlheg)r&iﬁm 74 and

Spaced e su pI‘O rusi ons tance
gr eat er Qmmph@lsléggmdbbmmlﬁmt%@@ tapes @ tthfépmng%ts the satin OBWeof t he

g gl i di f :a?éia o @e réh% étefn:hemsyahs&eras gndothelcrbre rs@é”tfiﬂfof&ﬁe bﬁ%{eqf@mhé xrehhte Wi r Ie
is e rlca hea he. no en mat eri a
oo e B ghé ichs ket o6 thel oroBl 245 A1 wiahet RiePhidn Bt M bighert S5 uns oh
occurs lpdataaeé‘rlnglittet ¢levm10nheeﬁgr&)wqhmha§rpoalt dresegaent he theesttaskl 2800m the and
sever! Denf ggihg %%ne' 3boha%%m{ee eretb§ 8&&;@& cgra?m.a&ceffr&gqhg : u' SYweans  30.

The heat | e severl neans [ | SO provi form
t enper atRiPRE aﬁt&qhmeswréwe. -t HYPKAYS SPIRBEN 7 daving ¢ PAsg 26 Sr9sy %‘0544 array

of prongse?® highest @lamation ardss abdtionatnared raticgRonetrangd 6f pbod uc edo abewer al | y)
as the ggwt elri al tenperature increases a relatively cool er hot 2 6
FEB 200 Y78 t enperature severing neans can be accommodat ed. Al so,

as the speed Afganhmliyubisculart shank 28 wkich daprrs), fromss tase dbediamateri iasg of t he

hot wir 3&§fee<595§e %g%ag lProll 2Rt aa@mﬁhm@e&s era%oﬁevqrzermhm&m 030

relativ ower_wattage hot wre feasib at

t enper at‘ﬁraég‘“ ptOSQHBEﬂ“d) & arkighgsh Flft‘;‘%f‘qnh meters A aP‘é’%p‘if‘ gt'ﬁ'?’é‘“%‘fmt Re hot

W |rF ?8 ablﬁuﬂ ogleaﬁmdnaeﬁr qgllmeaohﬁmgnqmegphm atbdelu f(ﬁlhdlri‘?fabl%hﬁd’rkttﬁ8hl engt h

Wi resul,t t he shan t ater enaqt t he

ohgag! neThediteR (i ietine i "RaBinethie B3 ind Silfea AL FE U 15508 e tha

t enper atthe ared df hthe hbase veardorn® ta tbl:emlr@asédhelprong attachmeuew&oy 2hat the

severi n I ur. The
"ﬁ%ﬂgg gt\?l‘g ﬁﬁtsﬁﬁiegr red prot &EHm?n% sfu?l"acé?y ﬁFéarHo«}s%&Rﬁ\

" pr ong eat emt romthe severi ng

nmeans 78®f arbsut D146 @war%m 04% dnchepycdiameteephthg highasy elevation peavides 2
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square inches). A generally circular shaped prong attachment surface 25 and base 26
cross section of about 1.0 millimeters (0.040 inches) provides a base 26 cross sectional
area of about 0.81 square millimeters (.0013 square inches). This structure results in a
ratio of base 26 cross sectional area to highest elevation cross sectional area of about
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The engaging means 30 is joined to the shank 28, and preferably is contiguous




wire 78, having a dianeter of about 0.51 mllineters (0.02 inche h
to a tenperature of about 343C to about 416C has been found suiti%ﬁquiﬁpzoua
will be apparent that a knife, laser cutting or other severing neans 78 nmay
be substituted for the hot wire 78 descri bed above. It is inportant that

the severing neans 78 be di sposed at a position which allows stretching of
the prong material to occur prior to the prong 22 being severed fromthe
moil. If the severing neans 78 is disposed too far fromthe plane of the
prong attachnent surface 25) the pro material will pass underneath the
severing nmeans 78 and not be intercegged by it, formng a very |ong

engagi ng neans 30 which will not be property spaced fromthe prong
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depOSItI ng prong hateri al the s |1cator ro onto the prong
at t achniem e regeivingssuriage qﬂ&! e peci vangth oMenn sucnesh f i B, fastening e
directions indicated by the arrows 75 of Figure 5. This results in a period
of relative displacenent between the transported substrate 24 and the
snooth print roll 72 during which period (prior to severing) the prong
material bridges the prong attachnment surface 25 and print roll 72. As




applicator roll 72. As used herein the term"stretch" neans to i '
IPlrcl)ear di nensi on) at |east a portion of which increase becones I?BGFEB 2003
substantially permanent for the life of the fastening system 20. As

di scussed above) it is also necessary to sever the individual prongs 22
fromthe snooth applicator roll 72 as part of the process which fornms the
engagi ng neans 30. Wen severed, a prong 22 is longitudinally divided into
two parts, a distal end and engagi ng neans 30 which remain with the

fastening system 20 and a nmoil (not ghown) which remains with the snmooth
applicator roll 72 and nmay be recycled) as desired. After the prongs 22 are
severed fromthe nnll) the fastening system?20 is allowed to freeze prior
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An illustrative and nonlimting exanple of the usage of the fastenkn
system 20 of the present invention in an article of manufacture %6 E@Bma

is illustrated in Figure 8. Mechanical fastening systens have been

advant ageously used i n di sposabl e absorbent articles as disclosed in U S.
Patent 4.846.815. issued July 11, 1989 to Scripps) which is incorporated
herein by reference for the purpose of showi ng a diaper 110 structure and
t he advantageous utilization of nechanical fastening systens 20 in such
di aper 120 structures. It is known, fi@ exanple) that nechanical fastening
systens 120 are less easily ~ 6 F E B 2003 30 contam nated by oils and
powders than are adhesive tape fastening systenms and) further) may be
easily r ot dto a
di sposab %3?’5”@4’2’?% 1@{&?@@6‘5{3 déglﬁﬁ(s?g owngeﬁs ?ﬁ%{ant ﬁﬂﬁiso FCH enabl e
f ast eni nWhighs Mspﬂmqfdé'? tapplication nohgieat HRft Rressuienf aﬁimnﬂﬁllbédbmed to

see if Sgelmogladdics TaF@Eﬂ'hétﬂQﬁjﬂb}eﬁ diiegas mdfdtafe AFe fisteing vysidig 2m@f Wearl ng

period. ferrlng to Figure.8 ere i.s .shown spasabl e d

i nt endedﬁg'tc e'ﬁ'SBUtpaf‘ﬁéaqu I zicgn?rggncgywﬁ ﬂH’r Rrgeessde EF{@’ES el n, the
term "di elpnwbbeéo‘abmmdaﬂwmn the| phrasecthot meltadhesyea™neefers ge thermbplgsticor n by

| nfants eérg%&tﬁ.e@t héu lyP&IROS r@m :%Peamré %?ew bE&nie Gluid R &

f ast ened t'’he vval t are ' ntended _to be di sca after a

of
singl e u?@‘P&m&“fﬁéta"E’owb'éhladﬁnm 19, thecROHen Ftatey - EExamples pole hay apfétr is a
parti cul adhegive aagecfoand irctie THArIBAsK OFnAdingivesd Seaoh® Baftion By Iding nf ant .

nper vi oNkitn pRORed in KERBY Y3 Nelireld B Carkithy! 183 Wﬁﬁiaﬁéféu%a' the -
t opsheet New2Yarkd Nexc Norkaet0020 5 whitheis tingmsperated lhereinrhy tederkadecePolytgerar e at
| east paghd %H Amife’ h&hﬁéﬁ'a\'d)(edu@s Q&G‘ nc%ﬂi% r?unlaBﬁ: &R PrefdBed.S A€l ged

p03|t|on di aper el enent Ina variety o

confi gur h?’FBhéhq/\lér'PS km!mtftro%eP@m! éd meﬁn @h@"ahfvmmwa% eEeandeq

confi gur ainiderunixeréspegivelr al | y described in U S. Patent 3y860. 003 issued

January 14) 1%7§&o?)§§‘é?|hot r?m{ g&\cgﬂ elgt ele§ | n%r _g?iglgcl‘étr\;eregl ncfb lreference
S

for the purpose closing a par dh) éﬂ erre

conf i gur ¥iscasity of Iﬁéout@sile'ki’asﬂlms@a&k@hé Q bas bgent found lQawerk weld are

general | y acaayixﬁaaé 'h%?m@ﬁ"idﬁésn’cei%éled?&f tahea'dha/swﬁdvgﬂ}% eléﬂg lek QifBsley goet her

as noted abov Jai.nin sheet be
acconpl i 3PRMY Yt Ho?‘“gﬁl iecﬁ'bcﬁe%ﬁ “‘5%9(4, é‘ésl'-be&gtfgﬂ%doA‘SorﬁaWGHactAured by
t he East eﬂsremocainell?r mvs faarkeedy byt theCi Mﬁpolﬂo,mp'ﬁﬁpnGSSEﬁddlaibﬁ?

3??%2%%%@@@%? 3oy P, Byt ften hithid L UBHC LRI - 9 B e 58I oo
t he t opshdhesive mmarketed by thesHewkel Cogipiany of Xaakakee alllingis hllnger thpdradengms 110

peri pher Y1fe5méli 6% lﬁl@l&@&i toahd wivoposed, first and second ends 122 and 124.
The di aper 1lgbeas a first, wai stf ‘Bortlon 142 an a@gond wali ortlon t 44
f

extendi ng T o5 HEaRER,RRRHEHET e dastenipe Ty ey aufo. ¢ no
di aper 1fH¢ ¢ergaginpansant 38ameky behgerdeadllyr sdmisphetieally (rausifrodohp shhpwerTﬂelo a

d
115, el A TapC b LRt 0L, ORI Ry EP
110 whi chid ishisg umpmf hemdsphetes andaépbmstbt@mt hmundaperpgdnﬂ skapes.gekius al | y at

t he high g-mp e},]egly\/gﬁi, N t andi ng
p05|t|on &5 &j—)e tch 1%fm'§t::nhe d?ah er 110 |§H?ﬁgﬁ§é§¥%i3gf Stﬂlbgurgl sposed

bet ween Pffé“ elsr £ adrantags: %ldé“t‘“ Biqe; Gntheqsiean tha rerRiviRg; WHPCGhen 2
6 FEB 2f typically locoars rwhiea tb@&ugalgﬁigeldehﬁt:imeﬂrddim/euefmnahe réeivisgpserfaceThe
o on gt Slues s, SROICH R, B 18 RERIR P | BIGUREIIP b et dion

exudat es cont or r aabi e)
and noni greatest hutgberooft tieneski f ghe tﬂaellwbe!ﬂ@ﬂly ﬂlqpﬁdafm%'@gcme@\f»li@ Ha&s first
and secogeaap%@ghmcz%s ipRi) rhéredRES thohal 18 iiEEIaRCGARRGrbE { i SSUe

| ayers osed the Core 118 1s .oriented fowar t.opsheet
112 and #{ae Hteﬁéﬁ“'&?ﬁ edo rallew gasicp pepatralign (ipiRg &‘Bs°ﬂ°ﬁ§'gbé{fk‘sﬁé%‘t°‘

surface and to reduce damage to the receiving surface as the engaging means 30 is

released from the receiving surface. A shank 28' having an angle o' of about 70° to
about 90° is suitable.
To provide a prong 22 of the proper proportions and having a generally



The absorbent core 118 is superinposed on the backsheet 116 and \%egggtmpa
joined thereto by any neans well known in the art such as adhe32 i

In a particularly preferred enbodi nent) adhesive bonding is acconplished by
| ongi t udi nal adhesi ve bands which join the core 118 to the backsheet 116.
The backsheet 116 is inpervious to liquids and prevents |iquids absorbed by
and contained in the absorbent core 118 from wetting undergarnents)

cl ot hi ng) beddi ng and any ot her objects whi ch contact the diaper 110. As
used herein, the term "backsheet" qﬁos to any-barrier disposed outwardly
of the core 118 as the diaper 110 is rn and which contains absorbed
liquids within the diaper 110. Preferably, the backsheet 116 is a
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VWil e the receiving surface 153 nmay assune various sizes and shapes) the
recei ving surface 153 preferably conprises one or nore integral p@téhFEB 2003
positioned across the outside surface of the second wai st portion 144 to
allow for maximum fit adjustnment at the waist of the wearer. As illustrated
in Figure 8, the receiving surface 153 is preferably an el ongate
rectangul arly shaped integral nenber secured to the outer surface of the
second wai st portion 144. A suitable receiving surface 153 is stitch
bonded, nonwoven fabric or any other 3o/ Pe of fiber or |oop material well
known in the art. The receiving surface 153 nmay be manufactured froma
variety of materials which pI’OVI de fiber elenments) and preferably | oops
capabl e of bein |nterce i ned by the engaqi ans. Suitable
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2 6 FEB 2003 36 What is clainmed is: 1. A process for making a tg' 92003
system conprising one or nore free forned prongs, the process co i EB

the steps of: (a) providing a nolten thernally sensitive material; (b)

provi ding a substrate having one or nore protrusions; (c) depositing

di screte anounts of said nolten thermally sensitive material on one or nore
of said protrusions on (of) said substrate; (d) stretching a portion of
said discrete amobunts of said nolten thermally sensitive material in a
direction having a vector conponent ﬁgrallel to the plane of said substrate
so as to forma prong on each said protrusion having said nolten thermally
sensitive material deposited thereon; and (e) solidifying said nolten

thermally sensitive material of said prong, said prong, having a base) a
shank, dfdexdieman@aysipreenes shown)Than pherpaling eureeat glealic Howar daming amher ei n
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the substrate protrusions 23 various base diameters 26 and shank heights will be
produced. '

The smooth print roll 72, provides for the depositing means to deposit the
prongs 22 on the prong attachment surface 25. The pattern of the substrate protrusions
23 on the substrate 24 provides the desired array. The phrase “depositing means®
refers to anything which transfers liquid prong material from a bulk quantity to the
prong attachment surface 25. The term “deposit" means to transfer prong material
from the bulk form and dose such material onto the prong attachment surface 25.

The cross sectional area of the prong attachment surface 25 and
correspondingly the substrate protuberances 23 generally corresponds with the shape of
the footprint of the base 26 of the prong 22. The cross section of the prong attachment
surface 25 should be approximately equal to the desired cross section of the base 26.
The depth of the prong material which is deposited upon the smooth print roll 72, in
part, determines the longitudinal length of the prong 22, specifically the perpendicular
distance from the base 26 to the point or segment of highest elevation.

For the embodiment described herein, the depth of the prong material spread
upon the smooth print roll 72 should be between about 50 and about 70 percent of the
diameter of the prong attachment surface 25.

The smooth print roll 72 and backing roll 74 should be coincident with the line
connecting the centerlines of the rolls permitting the ‘substrate protrusions 23 to collect
prong material accumulated upon the smooth print roll 72 to be deposited upon the
prong attachment surface 25 of the substrate 24.

The backing roll 74 should be somewhat softer and more compliant than the
smooth print roll 72 to provide cushioning of the prong material as it is deposited on
the prong attachment surface 25 from the smooth print roll 72. A backing roll 74
having a rubber coating with a Shore A durometer hardness of about 40 to about 60 is
suitable.

The smooth print roll 72 temperature is not critical, however, the print roll 72



2 6 FEB 2003 (a) providing a doctor blade in juxtapositional relggi i
with the periphery of said first roll; and (b) scraping excess rgpeﬂgB mua

fromsaid first roil with said doctor blade as said first roll is rotated.
4. The process according to claim3 further conprising: (a) providing a
backing roll having a centerline disposed generally parallel to said
centerline of said first roll; (b) juxtaposing said first roll and said
backing roll to forma nip therebetween; and (c) rotating said first rol
and sai d backing roll at a substantighly equal surface velocity at said
nip, wherein said substrate is transported through said nip in a first
direction. 5. The process according to claim4 wherein said substrate is
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desired, it may be incorporated into the backing roll 74 using means well known to one
skilled in the art. This arrangement is often necessary if a polypropylene, polyethylene
or other polyolefinic substrates are used.
" The material used to form the individual prongs 22 must be kept in a source
which provides for the proper temperature to apply the prongs 22 to the prong
attachment surface 25. Typically, a temperature slightly above the melting point of the
material 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 source of 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 material temperature is very hot, the prong 22
will flow into a small, somewhat semispherically shaped puddle and an engaging
means 30 will not be formed. Conversely, if the source temperature is too low, the
prong material may not transfer from the source 80 to the smooth print roll 72 or,
subsequently, may not properly transfer from the smooth print roll 72 to the prong
attachment surface 25 of the substrate 24. The source of the matenial should also
impart a generally uniform cross-machine direction temperature profile to the material,
be in communication with the means for depositing the adhesive matenial onto the
prong attachment surface 25 of the substrate 24 and easily be replenished or restocked
as the prong material becomes depleted.
A suitable source is a trough 80, substantially coextensive of that portion of the
cross-machine dimension of the smooth print roll 72 and adjacent thereto. The trough
80 has a closed end bottom, an outboard side and ends. The top may be open or
closed as desired. The inboard side of the trough 80 is open, allowing the liquid
material therein to freely contact and communicate with the circumference of the
smooth print roll 72.
The source is externally heated by known means (not shown) to maintain the
prong material in a liquid state and at the proper temperature. The preferred
temperature is above the melting point but below that at which a significant loss of
viscoelasticity occurs. If desired, the liquid material inside the trough 80 may be



8. The process according to claim7 wherein said severing neans '(2,52@@2003
-to a tenperature of at least the nelting point of said stretche .

9. The process according to claim4 further conprising directing an air
current toward said discrete amobunts of said nolten thermally sensitive
material in a second direction, said second direction being w thin about +
90 of said first direction. 10. The process according to claim1l1 further
conprising establishing a tenperature differential across said deposition
of material. 11. A process conprising the steps of: (a) providing a
thermally sensitive material; (b) he ?ing said thermally sensitive materi al
to at least the nelting point to provide a nolten thermally sensitive
material; (c) providing a substrate; (d) transporting said substrate in a
first dimixedioo recifculated te poermee hgmgawns @pd @p gven tempesatureadistributionor e
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eans. prong material to be deposited from the smooth applicator roll 72 on to the prong
attachment surface 25 in the desired array, according to the geometry of the substrate
protuberances 23. As seen in Figure 5, the doctor blade 82 is preferentially disposed
in the horizontal plane, particularly the horizontal apex of the smooth print roll 72,
which apex is upstream of the nip point 70.
After being deposited onto the prong attachment surface 25, the prongs 22 are
severed from the smooth applicator roll 72 by a means for severing 78 the prongs 22
into the engaging means 30 of the fastening system 20 and a moil. As used herein the
term "moil" refers to any material severed from the prong 22 and which does not form
part of the fastening system 20.
The severing means 78 should be adjustable 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 longitudinally 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 rolls 72 and 74 and spaced from the substrate protrusions 23 a distance which is
somewhat greater than the perpendicular distance from the highest elevation of the
solidified prong 22 to the substrate protuberances 23.
Preferably the wire 78 is electrically 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 source 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 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



12. The process according to claim 11l wherein said step of enbo En?_-gglfg
substrate conprises: (a) providing a rubber inpression roll ada;f dit 03
rotate about its centerline, which centerline is disposed generally

parallel to the plane of said substrate and generally perpendicular to the
first direction of transport; (b) providing a pattern roll adapted to

rotate about its centerline, which centerline is disposed generally

parallel to the plane of said substrate and generally perpendicular to the
first direction of transport and whefein said pattern roll having raised
knobs thereon; (c) rotating said pat‘brn roll and said inpression roll; (d)
passi ng said substrate between said rubber inpression roll and said pattern
roll and; (e) enbossing said substrate by pressing said knobs of said
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means 78.

For the embodiment described herein a round cross section nickel-chromium
wire 78, having a diameter of about 0.51 millimeters (0.02 inches) heated to a
temperature of about 343°C to about 416°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
prong attachment surface 25, 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 prong attachment surface 25 or adjacent prongs
22. Conversely, if the severing means 78 is disposed too close to the plane of the
prong attachment surface 25, 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 14 millimeters to 22
millimeters (0.56 to 0.88 inches), preferably about 18 millimeters (0.72 inches) in the
machine direction from the nip point 70, approximately 4.8 millimeters to 7.9
millimeters (0.19 to 0.31 inches), preferably about 6.4 millimeters (0.25 inches)
radially outward from the backing roll 74 and approximately 1.5 millimeters to
approximately 4.8 millimeters (0.06 to 0.19 inches), preferably about 3.3 millimeters
(0.13 inches) radially outwardly from the smooth print roll 72 is adequately positioned
for the process of manufacture disclosed herein.

In operation, the substrate 24, with protrusions 23 having a prong attachment
surface 23, is transported in a first direction relative to the depositing means 76. 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, with protrusions



(b) scraping excess material fromsaid first roll with said doctor?bﬁaﬁﬂEEkZUﬂa
said first roll is rotated. 15. The process according to claim 11l wherein

said step of severing said noil conprises: (a) disposing a generally

stationary nmeans for severing said noil substantially across said

substrate; and (b) intercepting said nmoil with said neans for severing as

said prong and said noil are transported by substrate. 16. The process
according to claim 15 further conprising heating said neans for severing

said noil. 17. The process according {0 claim 16 wherein said severing

means is heated to a tenperature of | east the nelting point of said
stretched material. 18. The process according to claim 1l further

conprising directing an air current_towards said depositions of material in
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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 2%
to approximately 10% greater than the surface speed of the rolls 72 and 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
prong attachment surface 25. 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 o 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 prong attachment surface 25 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 o of the shank 28 decreases and an engaging means 30 have a
greater lateral projection 38 will result.

If desired, the substrate 24 may be inclined at an angle X, 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 lateral direction, as well as longitudinal direction.
This arrangement also provides a greater force to pull the prong 22 away from the
print roll 72. The angle £ 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 Z 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 smooth applicator roll 72 onto the
prong attachment surface 25, the rolls 72 and 74 continue rotation, in the directions
indicated by the arrows 75 of Figure 5. This results in a period of relative
displacement between the transported substrate 24 and the smooth print roll 72 during
which period (prior to severing) the prong material bridges the prong attachment
surface 25 and print roll 72. As relative displacement continues, the prong material is
stretched until severing occurs and the prong 22 is separated from the smooth
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solidification of the prongs 22, the substrate 24 may be wound into a roll for storage as
desired.

A nonlimiting illustration of the process shows the prong material to be
disposed in the trough 80 and heated by means commonly known to one skilled in the
art, to a temperature somewhat above the melting point. If a polyester resin hot melt
adhesive is selected, a material temperature of approximately 177-193°C, preferably
about 186°C has been found suitable. If a polyamide resin is selected, a material
temperature of approximately 193-213°C, preferably about 200°C has been found
suitable. A one sided bleached kraft paper substrate 24 having protrusions 23 about
0.008 to about 0.15 millimeters (0.003 to 0.006 inches) in thickness works well with
hot melt adhesive prcngs 22. The prongs 22 are joined to the prong attachment surface
25 on the bleached side of the kraft paper substrate 24.

For the illustrated operation described herein, a substrate with protrusions 23
having an array of 8 rows of protuberances 23 per centimeter (20 rows per inch),
yielding 64 protuberances 23 per square centimeter (400 per square inch), is suitable.
This grid density may be advantageously used with a smooth application roll 72 having
a diameter of about 16 centimeters (6.3 inches), in diameter. A backing roll 74 having
a diameter of about 15.2 centimeters (6.0 inches) and vertically registered has been
found to work well with the aforementioned smooth application roll 72. The rate of
transport of the substrate 24 is about 3.0 meters per minute (10 feet per minute).

A nickel-chromium hot wire 78 having a diameter of about 0.5 millimeters
(0.02 inches) disposed approximately 18 millimeters (0.72 inches) from the nip point
70 in the machine direction, approximately 0.3 millimeters (0.13 inches) radially
outwardly from the print roll 72 and approximately 6.4 millimeters (0.25 inches)
radially outwardly from the backing roll 74 is heated to a temperature of about 382°C.
The fastening system 20 produced by this operation is substantially similar to that
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illustrated by Figure 1, which fastening system 20 may be advantageously incorporated
into the illustrative article of use discussed below.

Without being bound by any particular theory, it is believed that the geometry
of the engaging means 30 is governed by the differential cooling 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 cool more
slowly than the rate at which the trailing edge 46 cools. The resulting differential
cooling rate causes elongation of the leading edge 42 and contraction of the trailing
edge 46, relative to each other. As this differential cooling rate is increased, a
relatively longer engaging means 30 is formed.

Referring to Figure 6, if a fastening system 20'' of more nearly isotropic peel
strength is desired, such a fastening system 20'* may be formed by modifying the
fastening system 20 of Figure 1 thrbugh a second stage differential temperature
process. As illustrated in Figure 6, the fastening system 20 of Figure 1 is further
processed to provide shanks 28'* with engaging means 30'* which radially extend from
the shanks 28'* in various lateral directions of a generally random orientation. The
phrase “random orientation™ means having lateral projections and profile views which
significantly deviate in direction from those of the nearby prongs 22'*.

This structure is accomplished by establishing a temperature differential
between the profile surfaces or leading surfaces 42 and the trailing surfaces 46 of the
prongs 22 of the fastening system 20 of Figure 1. Such temperature differential may
be enhanced by radiation or preferably convection.

Upon attaining a temperature differential of the leading surface 42'' or the
profile surfaces relative to the trailing surface 46'', the engaging means 30'* will
substantially change or even reverse the orientation of lateral projection, providing a
prong 22‘' which is oriented in a direction other than that which occurred when
initially cooled or frozen. The differential temperature may be established by any
source known to one skilled in the art, such as a heated wire or metal element, and
preferably an air gun 84, disposed above the prongs 22'' and capable of providing a
directed temperature differential to the fastening system 20'",

It is desired that the directed temperature differential source direct an air
current towards the fastening system 20°'‘ within about + 90° of the first direction of
the substrate 24'* travel, which is the machine direction. As used herein, the phrase
*4 90° of the first direction™ means a direction having a vector component generally
perpendicular to or generally counter to the first direction of travel of the substrate 24"
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and is inclusive of the direction generally opposite the first direction of travel.

If the directed temperature differential source 84 is disposed at an angle of
about 180° relative to the first direction of travel of the substrate 24'*, the source 84 is
directed towards the leading surfaces 42° of the prongs 22°' of the fastening system
20'*, and generally opposite the machine direction of the process described and
claimed herein. Directing the temperature differential of source 84 directly towards
the leading surface 42'° of a prong 22'* will result in the lateral projection 38°' of the
engaging means 30'' rotating, to change the orientation of the lateral projection about
180°. Prongs 22'* disposed somewhat to the side, i.e. in the cross-machine direction,
of the directed temperature differential source 84 will not have the engaging means
30" rotated about 180°, but instead engaging means 30'* more nearly rotated about 90
°. Thus, it is apparent that a directed temperature differential source 84 oriented in the
cross-machine direction will provide a fastening system 20'* having prongs 22'' with
various lateral orientations in the cross-machine direction according to the prong 22'
position relative to the temperature differential source 84.

An air gun 84 discharging air at a temperature of about 88°C at a distance of
about 46 centimeters (18 inches) from the substrate 24'' is a suitable differential
temperature source. A 133-348 series heat gun sold by the Dayton Electric
Manufacturing Company of Chicago, Illinois oriented at about 45° relative to the plane
of the substrate 24'* and disposed about 46 centimeters (18 inches) from the prongs
produces a fastening system 20" pattern substantially similar to that shown in Figure
6. It will be apparent to one skilled in the art that one or more hot wires disposed
above the prongs 22'' and onented in the machine direction will produce a fastening
system 20°'' having cross machine directionally onented engaging means 30'* in a
regular, somewhat striped pattern.

Without being bound by any theory, it is believed that the change in orientation
of the engaging means 30'' occurs due to the cooling of the profile surfaces or the
leading surface 42'* of the prong 22'* relative to the trailing surface 46'‘, which may
occur if the temperature of the discharged air from the directed temperature source
differential source 84 is less than the temperature of the periphery of such profile
surfaces or leading surface 42'‘. The temperature differential resulting from the
cooling causes contraction of the portion of the prong 22'' towards which the
temperature differential source 84 is directed. This contraction may result in a change
in the orientation of the engaging means 30'' and lateral projection 38'‘, due to the
differential cooling of the leading surface 42'' relative to the trailing surface 46'".
Without being bound by further theory, it is believed that relief of residual stresses
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projection 38''.

It will be further to 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 formed or free formed prongs 22 may be produced by
commonly known methods other than the methods herein described. If desired, only
one roll may be utilized in the manufacturing process, providing, the prong attachment
surface 25 contacts at least about 180° of the periphery of such roll.

Referring to Figure 7, if desired, and without being limited by theory, the
process for creating embossed areas 19 on a substrate 24 can be incorporated into the
prong printing process, thereby embossing the substrate 24' and printing the prongs
22' in a single continuous procedure. The substrate 24 is passed through the nip 69'
formed between two rolls, a rubber impression roll 73* and a steel embossing roll 74°.
The rubber impression roll 73' and the steel embossing roll 74' should be coincident
with the line connecting the centerlines of the rolls. The rubber impression roll 73°
provides elastic cushioning enabling the embossing roll 74‘ to emboss the substrate 24"
with raised three dimensional impressions or embosses 19 and creating a prong
attachment surface 25. The embossing roll 74' contains on its surface numerous raised
knobs that when pressed against the substrate 24 and the rubber impression roll 73 as it
passes through the nip 69, stretches the substrate producing an array of embosses 19
corresponding to the pattern of knobs contained on the embossing roll 74'. The now
embossed substrate 25° follows the embossing roll 74 through another nip 70' formed
between two rolls, the embossing roll 74' and the smooth applicator roll 72 where
prongs are placed upon the prong attachment surface 25 of the embossed substrate 25°.
Subsequent modifications and changes in the process and the profile and capabilities of
the prongs may be made as descnibed above.

ILLUSTRATIVE ARTICLE OF
USE .

An illustrative and nonlimiting example of the usage of the fastening system 20
of the present invention in an article of manufacture follows and is illustrated in Figure
8. Mechanical fastening systems have been advantageously used in disposable
absorbent articles as disclosed in U.S. Patent 4,846,815, issued July 11, 1989 to

Scripps, which is mcorporated herein by reference for the purpose of showing a dlapcr

110 structure and the advantageous utilization of mechanical fastening systems 20 in
such diaper 120 structures.
It is known, for example, that mechanical fastening systems 120 are less easily
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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 110 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 110 has occurred during the wearing period.

Referring to Figure 8, there is shown a disposable diaper 110 intended to be
worn about the lowei torso by an infant. As used herein, the term “disposable
absorbent article” refers to a garment generally worn by infants or incontinent persons
and which is drawn between the legs, fastened about the waist of the wearer and
intended to be discarded after a single use and not to be laundered or restored. A
“disposable diaper* is a particular disposable article intended and scaled to be worn by
an infant.

A preferred diaper 110 comprises a liquid pervious topsheet 112, a liquid
impervious backsheet 116, and an absorbent core 118 intermediate to the topsheet 112
and backsheet 116. The topsheet 112 and backsheet 116 are at least partially
peripherally joined to ensure the core 118 is held in position. The diaper 110 elements
may be assembled in a variety of configurations well known to one skilled in the art,
with a preferred configuration being generally described in U.S. Patent 3,860,003
issued January 14, 1975 to Buell, which patent is incorporated herein by reference for
the purpose of disclosing a particularly preferred diaper 110 configuration.

The topsheet 112 and backsheet 116 of the diaper 110 are generally coextensive
and at least partially peripherally joined together as noted above. Joining of the
topsheet 112 and backsheet 116 may be accomplished by a hot-melt adhesive, such as
Eastobond A3 manufactured by the Eastman Chemical Products Company of
Kingsport, Tennessee. The absorbent core 118 has length and width dimensions
generally less than that of the topsheet 112 and backsheet 116. The core 118 is
interposed between the topsheet 112 and backsheet 116 in fixed relationship.

The diaper 110 periphery comprises oppositely disposed first and second ends
122 and 124. The diaper 110 has a first waist portion 142 and a second waist portion
144 extending respectively from the first end 122 and second end 124 of the diaper 110
periphery towards the lateral centerline of the diaper 110 a distance of about one-fifth
to about one-third the length of the diaper 110. The waist portions 142 and 144
comprise those portions of the diaper 110 which, when worn, encircle the waist of the
wearer and are generally at the highest elevation of the diaper 110 when the wearer is
in the standing position. The crotch 146 of the diaper 110 is that portion of the
disposed between the first and second waist portions 142 and 144 and which, when
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worn is positioned between the legs of the wearer.

The absorbent "core” is any means for absorbing and retaining liquid body
exudates. The absorbent core 118 is generally compressible, conformable, and
nonirritating to the skin of the wearer. A preferred core 118 has first and second
opposed faces and may, if desired, be further encased by tissue layers. One opposed
face of the core 118 is orieated towards the topsheet 112 and the other opposed face is
oriented towards the backsheet 116. '

The absorbent core 118 is superimposed on the backsheet 116 and preferably
joined thereto by any means well known in the art such as adhesive bonding. In a
particularly preferred embodiment, adhesive bonding is accomplished by longitudinal
adhesive bands which join the core 118 to the backsheet 116. The backsheet 116 is
impervious to liquids and prevents liquids absorbed by and contained in the absorbent
core 118 from wetting undergarments, clothing, bedding and any other objects which
contact the diaper 110. As used herein, the term “backsheet" refers to any barrier
disposed outwardly of the core 118 as the diaper 110 is worn and which contains
absorbed liquids within the diaper 110. Preferably, the backsheet 116 is a polyolefinic
film of about 0.012 to about 0.051 mm (0.0005-0.002 inches) in thickness. A
polyethylene film is particularly preferred, with a suitable film being manufactured by
the Monsanto Company of St. Louis, Missouri as film No. 8020. If desired, the
backsheet 116 may be embossed or matte finished to provide a more clothlike
appearance or be provided with passages to permit escape of vapors.

The topsheet 112 is compliant, tactily pleasing and nonirritating to the wearer's
skin. The topsheet 112 prevents contact of the absorbent core 118 and liquids therein
with the skin of the wearer. The topsheet 112 is liquid pervious, permitting liquids to
readily penetrate therethrough. As used herein, the term “topsheet” refers to any
liquid pervious facing which contacts the skin of the wearer while the diaper 110 is
being worn and prevents the core 118 from contacting the skin of the wearer. The
topsheet 112 may be made of woven or nonwoven materials. A preferred topsheet 112
is carded and thermally bonded by means to those skilled in the nonwoven fabrics art.
A particularly preferred topsheet 112 has a weight of about 18 to about 25 grams per
square meter, a minimum dry tensile strength of about 400 grams per centimeter in the
machine direction and a wet tensile strength of at least about 55 grams per centimeter
in the cross-machine direction.

The diaper 110 is provided with a fastening system 120 and receiving surface
153 for maintaining the first waist portion 142 and second waist portion 144 in an
overlapping configuration when the diaper 110 is worn, so that the diaper 110 is
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secured to the wearer. Thus, the diaper 110 is fitted to the wearer and a side closure is’
formed when the fastening system 120 is secured to the receiving surface 153.

The fastening system 120 should resist the separation forces which occur during
the wearing period. The term “separation forces” refers to forces acting on the
fastening system 120 and receiving surface 153 which tend to cause separation, release
or removal of the fastening system 120 from the receiving surface 153. Separation
forces include both shear and peel forces. The term "shear force" refers to distributive
forces acting generally tangential to the receiving surface 153 and which may be
thought of as being generally parallel to the plane of the substrate of the fastening
system 120. The term “peel forces” refers to distributive forces acting in the generally
longitudinal direction, and perpendicular to the plane of the receiving surface 153 and
fastening system 120 substrates.

Shear forces are measured by tensile pulling of the fastening system 120 and
receiving surface 153 in opposite directions generally parallel to the planes of the
respective substrates. The method used to determine the resistance of a fastening
system 120 and receiving surface 153 to shear forces is more fully set forth in U.,S.
Patent 4,699,622 issued October 13, 1987, to Toussant et al., which patent is
incorporated herein by reference for the purpose of describing the measurement of
shear forces.

Peel forces are measured by tensile pulling of the fastening system 120 from the
receiving surface 153 at an included angle of about 135°. The method used to
determine the resistance of a fastening system 120 and receiving surface 153 to peel
forces is more fully set forth in U,S. Patent No. 4,846,815, issued July 11, 1989, to
Scripps, which is incorporated herein by reference for the purpose of describing the
measurement of peel forces.

Separation forces are typically generated by movements of the wearer or by the

wearer trying to unfasten the diaper 110. Generally, an infant should not be able to
unfasten or remove a diaper 110 the infant is wearing, nor should the diaper 110 come
unfastened in the presence of ordinary separation forces which occur during normal
wearing. However, an adult should be able to remove the diaper 110 to change it
when soiled or check to see if soiling has occurred. Generally, the fastening system
120 and receiving surface 153 should resist a peel force of at least 200 grams,
preferably at least about 500 grams, and more preferably, at least about 700 grams.
Furthermore, the fastening system 120 and receiving surface 153 should resist a shear
force of at least 500 grams, preferably at least about 750 grams, and more preferably
at least about 1,000 grams.
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The receiving surface 153 may be disposed in a first position anywhere on the
diaper 110, so long as the receiving surface 153 engages the fastening means to
maintain the first and second waist portions 144 in an overlapping configuration. For
example, the receiving surface 153 may be disposed on the outside surface of the
second waist portion 144, on the inside surface of the first waist portion 142, or any
other position on the diaper 110 on which it is disposed so as to engage with the
fastening system 120. The receiving surface 153 may be integral, a discrete element
joined to the diaper 110, or a single piece of material that is neither divided or
discontinuous with an element of the diaper 110, such as the topsheet 112 or backsheet
116.

While the receiving surface 153 may assume various sizes and shapes, the
receiving surface 153 preferably comprises one or more integral patches positioned
across the outside surface of the second waist portion 144 to allow for maximum fit
adjustment at the waist of the wearer. As illustrated in Figure 8, the receiving surface
153 is preferably an elongate rectangularly shaped integral member secured to the
outer surface of the second waist portion 144.

A suitable receiving surface 153 is stitch bonded, nonwoven fabric or any other
type of fiber or loop material well known in the art. The receiving surface 153 may be
manufactured from a variety of materials which provide fiber elements, and prefcrai)ly
loops capable of being intercepted and retained by the engaging means. Suitable
materials include nylon, polyester, polypropylene and combinations of the foregoing.
A suitable receiving surface 153 comprises a number of fiber loops projecting from a
woven and is commercially available as Scotchmate brand nylon woven loop No.
FJ3401, sold by the Minnesota Mining and Manufacturing Company of St. Paul,
Minnesota. Another suitable receiving surface 153 comprises a tricot having a
plurality of nylon filament loops projecting from a nylon backing and is commercially
available form Gilford Mills of Greensboro, North Carolina and designated and
designated Gilford No. 16110. A particularly preferred receiving surface is
stitchbonded loop material sold by the Milliken Company of Spartanburg, South
Carolina under Number 970026.

The fastening system 120 is intended to engage the complementary receiving
surface 153 to provide a secure fit for the diaper 110. The fastening system 120 may
comprise any of the well known configurations utilized for achieving a side closure on
a disposable diaper 110. The fastening system 120 substrate is joined to the diaper 110
in spaced relgtionship from the receiving means 153. As shown on Figure 8, the
fastening system 120 is preferably disposed on both the first and second longitudinal
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sides of the diaper 110. A preferred configuration for the fastening system 120
minimizes any potential contact between the prongs of the fastening system 120 and the
skin of the wearer. A preferred fastening system 120 disposition is a Y-shaned tape
arrangement, described in detail in U.S, Patent 3,848,594 issued November 19, 1974
to Buell. An alternatively preferred fastening system 120 arrangement is described in
detail in U,S, Patent 4,699,622 issued October 13, 1987 to Toussant et al., both of
which patents are incorporated herein by reference for the purpose of illustrating
various placements of the fastening system 120 on the disposable diaper 110.

The fastening system 120 of Figure 8 has a manufacturer's end 156 and an
oppositely disposed user's end 158. The manufacturer's end 156 is joined to the diaper
110, preferably in juxtaposition with the first waist portion 142. The user's end 158 is
the free end and is secured to the receiving surface 153 when the diaper 110 is secured
to the wearer.

After the diaper 110 is fitted about the waist of the wearer, the user's end 158
of the fastening system 120 is releasably secured to the receiving surface 153, and
preferably positioned on the second waist portion 144, thereby causing the diaper 110
to encircle the waist of the wearer. The diaper 110 has now effected a side closure.
The prongs (not shown) extend from the fastening system 120 of the user's end 158 so
that the prong engaging means intercept the strands of the receiving surface 153.

A fastening system 120 and complementary receiving surface 153 which
provides a resistance to peel forces in excess of 700 grams and a resistance to shear
forces in excess of 1,000 grams may be constructed as follows according to the
specific parameters of the fastening system 120 set forth in the aforementioned
“Process of Manufacture.* The complementary receiving surface 153 used in
conjunction with the fastening system 120 is the aforementioned Milliken Company
No. 970026 stitchbonded loop fabric.

The fastening system 120 is at least about 2.54 centimeters (1 inch) in width
and may be of any length which provides a convenient user's end 158, with a length of
at least about 3.5 centimeters (1.4 inches) being preferred. The array of the prongs of
fastening system 120 comprises a matrix having about 26 prongs per square ceatimeter
(169 prongs per square inch). The prongs are preferentially oriented in substantially
the same direction and face the user's end 158 of the fastening tape.

In use, the diaper 110 is applied to the wearer by positioning the first waist
portion 142 around the wearer's back and drawing the remainder of the diaper 110
between the legs of the wearer so that the second waist portion 144 is disposed across
the front of the wearer. The user's ends 158 of the fastening system 120 are then
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secured to the receiving surface 153 on the outside surface of the second waist portion
144 to form a side closure.



10'0'0 10'0'0 10'0' 0! 0S '10% 0" 0& ()-!'S

1 10% o' 0&' ()-10% o0& ()-!0!10% o' 0& () - MBXB[ BBCDDaBP4

10! 10% & ()-"110% & ()- S10% & ()-M 10% & ()-gf 10% & ()-!&
109BB& () - FD@kJJLLLLLAPB4 10 10"" 10"" 10""! 0!10%"& ()-! 0!10% : & ()-If/
10% & ()-.10% & ()-!10% & ()-LLLNPS; U*<PB4 10

10"!1°110% : & ()-1117110% : & ()-11!1"110%: & ()-11110% & ()-11
10% & ()-9%40% & () -F; U- X. X/ XOX?XBXud&ZuV4

10! "s!110% o' 0& ()-s!10% & ()-10% 0& ()-&3 10% 0& ()-m 10:: 10::
10: : 11 1Whatigclaimedisz0zA >b " bOcPcQcRe} [ MP1 1

1. A process for making a fastening system comprising one or more free formed

prongs, the process comprising the steps of:

(a)

(b)

(c)

(d)

(e)

providing a molten thermally sensitive material;

providing a substrate having one or more protrusions;

depositing discrete amounts of said molten thermally sensitive material
on one or more of said protrusions on (of) said substrate;

stretching a portion of said discrete amounts of said molten thermally
sensitive material in a direction having a vector component parallel to
the plane of said substrate so as to form a prong on each said
protrusion having said molten thermally sensitive material deposited

thereon; and

solidifying said molten thermally sensitive material of said prong, said

prong having a base, a shank, and an engaging means.

2, The process according to claim 1 wherein said step of depositing discrete

amounts of said molten thermally sensitive material on said protrusions

comprises:

(a)

(b)

(c)

(d)

providing a first roll adapted to rotate about its centerline, which

centerline is disposed generally parallel to the plane of said substrate;

providing a smooth applicator surface on said first roll;

disposing said molten thermally sensitive material on the smooth

surface of said first roll; and

rotating said first roll until said smooth surface containing said molten
thermally sensitive material contacts said protrusions of said substrate.

3. The process according to claim 2 further comprising:
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(a) providing a doctor blade in juxtapositional relationship with the

periphery of said first roll; and

(b) scraping excess material from said first roll with said doctor blade as
said first roll is rotated.

4. The process according to claim 3 further comprising:

(a) providing a backing roll having a centerline disposed generally parallel
to said centerline of said first roll;

(b) juxtaposing said first roll and said backing roll to form a nip
therebetween; and

(c) rotating said first roll and said backing roll at a substantially equal
surface velocity at said nip, wherein said substrate is transported

through said nip in a first direction.

5. The process according to claim 4 wherein said substrate is transported at a

substantially uniform velocity.

6. The process according to claim 1 wherein said step of stretching said discrete
amounts of molten thermally sensitive material forms a prong and a moil, and
wherein the process additionally comprises the step of severing said moil from

said prong, and wherein said step of severing said moil comprises:

(a) disposing a generally stationary means for severing said moil

substantially across said substrate; and

(b) intercepting said moil with said stationary means.
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7. The process according to claim 6 further comprising heating said means for
severing said material.

8. The process according to claim 7 wherein said severing means is heated, to a

temperature of at least the melting point of said stretched material.

9. The process according to claim 4 further comprising directing an air current
toward said discrete amounts of said molten thermally sensitive material in a
second direction, said second direction being within about + 90° of said first

direction.

10. The process according to claim 1 further comprising establishing a

temperature differential across said deposition of material.
11. A process comprising the steps of:
(a) providing a thermally sensitive material;

(b) heating said thermally sensitive material to at least the melting point to

provide a molten thermally sensitive material;
(c) providing a substrate;
(d) transporting said substrate in a first direction;
(e) embossing said substrate to form one or more protrusions;

(f) depositing discrete amounts of said molten thermally sensitive material

on one or more of said protrusions on said substrate;

(9) stretching a portion of said discrete amounts of said molten thermally
sensitive material in a direction having a vector component parallel to

the plane of said substrate so as to form a prong and a mail;
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(h) severing said moil from said stretched molten thermally sensitive to

leave said prong; and

(i) solidifying said molten thermally sensitive material of said prong, said
prong having a base, a shank and an engaging means.

12. The process according to claim 11 wherein said step of embossing said

substrate comprises:

(a) providing a rubber impression roll adapted to rotate about its
centerline, which centerline is disposed generally parallel to the plane
of said substrate and generally perpendicular to the first direction of

transport;

(b) providing a pattern roll adapted to rotate about its centerline, which
centerline is disposed generally parallel to the plane of said substrate
and generally perpendicular to the first direction of transport and
wherein said pattern roll having raised knobs thereon;

(c) rotating said pattern roll and said impression roll;

(d) passing said substrate between said rubber impression roll and said

pattern roll and;

(e) embossing said substrate by pressing said knobs of said pattern roll
against said substrate and said rubber impression roll.

13. The process according fo claim 11 wherein said step of depositing said
material on substrate comprises:

(a) providing a first roll adapted to rotate about its centerline, which
centerline is disposed generally paraliel to the plane of substrate and

generally perpendicular to the first direction of transport;

(b) providing a smooth applicator surface on said first roli;



L010% i & ()- ThH 60zX9r SIW MY%g10%&: ()-![L10%u& ()-t10%& ()-![S10%z& ()-!&

9GLO%&' ()-T!' W0%p& ()- @IwWwXMB7W 10 10 26 FEB 2003

10: Z10%&' () -! V4109 ()-!"'90310%& ()-S!'W (10%p& ()-s!'Q

(10%z& ()-s6R}"<MB7W 10! MLO%&' ()- @ 109%&' () - ! RLO%uu& ()-SI'H

109&' () - @3YL0%&' () -, &10%&R' () - YR-=TWUSMB7W ! "L/ Z10%p& ()-S! e’ *Y10%b& () -

Qc10%z& ()-@WVI"10%z& ()-@ & 9F10%& () - @ RLO%& () - EWMUSMB7TW ! " L/ Z10%p&' ()

-Sle” *Y10%b&' () - @ QL0%z& ()- @ VI 34H%z& () - @[ 99210%z& ()- @ dLL3Z10%gg&
"()- Normal" "Heading 13]c" "Heading 23]c" "Heading 33]c" "Heading 43]c"

"Headi ng 53] c" "Heading 63]c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A

ool ooy ol O S oL b o i E (o6

| "HSUR' () *+, - . [ 01284bH390l;;a0d>? GA\BCDEFGHI JK6T| mes New RorranArl al Couri er
New'h Root EntryV‘br dDocunent I # $%&' ()*+,-./0123456789:

<=>? @\BCDEFCGHI JKLMNOPORSTUVWKYZ[\ ] *_" abcdef ghlj kI mopqr st uvvvx?/

" #50@ () * +, - (9)012018g said fiest sol @GR stk EWIdDe containing said ma L

contacts said protrusions said substrate.
14, The process according to claim 13 further comprising:

(a) providing a doctor blade in juxtapositional relationship with the
periphery of said first roll; and

(b) scraping excess material from said first roll with said doctor blade as

said first rolf is rotated.

186. The process according to claim 11 wherein said step of severing said moil

comprises:

(a) disposing a generally stationary means for severing said moil
substantially across said substrate; and

(b) intercepting said moil with said means for severing as said prong and

said moil are transported by substrate.

16. The process according to claim 15 further comprising heating said means for
severing said moil.

17.  The process according to claim 16 wherein said severing means is heated to a
temperature of at least the melting point of said stretched material.

18.  The process according to claim 11 further comprising directing an air current
towards said depositions of material in a second direction, said second
direction being within about +90° of said first direction.

19. The process according to claim 11 further comprising establishing a
temperature differential across said deposition of material.



