: METHOD FOR MANUFACTURI NG A REFASTENABLE MECHANm&N.1 =°
FASTENTNG SYSTEM HAVI NG AZI MUTHALLY ANGLED PRONGS
;'AND FASTENI NG SYSTEM PR.'U.ED-

-THEREFROM 10 '
. FRELD OF TG $3Y86035 1 ON - The present invention reCHUS92/04769
' :r'ef-astenabl e mechani cal

] fastenlng systens having azinuthally
angl ed, free fornmed pforigs and the process of manufacturing such
fast eni ng systens. o oo BACKGROUND OF THE | NVENTI ON
* Refastenabl e mechani cal ) \ng systens are well known in t he
“art. Typically, such fast

g-systens involve two major
. conmponents, a prong mhlch oined to a substrate and engages 25
. wiith a conplenentary see

: thOnentJ'the receiving surface. A
f'prOJectlon of the prong e fasteni.ng system penetrates the

" receiving surface and ei: engages or intercepts strands or
fibers of $he receivin ace. .The resulting nmechani cal

i nterference and physica ruction prevent renoval of the = 30
fastening systemfromth ¢ei.ving surface unti-l the separation
forces exceed either the HE’BOD " MWWRMQAWASTMB[EﬁmgAL

2o made ?';Q_?WM@S@%N%?W‘?‘S&??Z??
pkurality 35 nto two
pr.ongs.

. are shown in

15

20

25

30

of “fiIament', each of uhich may be formed into two prongs.
Examples of fast “ vuced by this method are shown in

35
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molding is taughth

WS  Patent No. 2,717,437, issued September 13, 1955 to de ‘
“Mesteral and U S. Patent No. 3,943,981, issued March 16, 1976 to De
.o - Brabandar which teach a raised pile of |oops. Rel at .
L rl}eachr ngs woezmoozsn in U S. Patent No. 4,216, 257, issued Augg!{l,?,z/on@
.:1980 .to Schans et al., US” Patent No. 4,954,183, issued June 12,

.1984 to Wl | man and U.'S, Patent No. 4, 463 486, . i ssued August 7, 1984
“to Mat suda. These:references teach heating the ends of poI yneric

i nonofi | ament s. er: r t. o] tad)l sy rgeluced
by the first met ﬁg ?ﬂ% j&ds%ﬂ#‘%i ﬁé@gnﬁlpqgmber I\E' ?953”52.% &
i'ssued Decenber m-"wmland)mmmeahdlou H.94Be881nt {ssued Mprch 4 (RS o¥o

“Issued May 25, 198 Qd genqbabs,met hmted

i=='-.=.-_'-commnl y utilizet gl ?iﬁ%gznlgg{'%%?uﬁgﬁ bs to

" nol d“or " extrude ttlcmﬂﬁeﬂtﬂ shown in'! PALRRY ¢
.~ 3,147,528, i ssue ‘ggg_pg@rs@mﬁet 1064 0.3. ‘Paten! T &, 454¢183,S i sSuade June\d 2,
. = n
&, B Jpstdd B’y |

3,594, 8635 ssued Jul ¥ 2 b 455" magent
27, 1971 to Erb. 1984 to msuda\/arrhm ;nfmnec ach-deating | thee ands o of |n

| ;z':_]ghetprl or ggt itst ! Qﬂeiéll'itiﬁﬁd oFO RS tér '
.. rasteni ng 5 y cops C SS_SecC |on.
- us. ps  produR the Eixst mpthod, ape ged dncl & cpatant o/
““discloses prongq h 307 _sorresﬁut mleQSi r!!;llttlﬁ QchM and @/8 Patent
“to the disi@l an eat s ¥

; __ éﬁ‘gbi he subst rat e.

" Eur opean Pat ent : T January 26,

© 11988, by the Pr oct. er measﬂtbnd inpaﬂy nehhndrsom@youtﬁ:mﬂpso manufacture

- . discloses a faste tHdHO t

- “oriented at an an?#@ﬁgg%?&ay@g%ﬁﬁnﬁ W agoﬁf gaar;i;hs at F?/sf as
. the base. Tustratedsin Vi hg Patent-Ne. ﬁa 828, dasy eﬂ‘g% 364

. “general ly are 30to £rb. wdus.eﬂamt%f ! s sshm;r ormearmwt 27, i167Drto Erb

. direction, 1b. e S neEﬁ“‘f‘BP“"‘ dn

s,

“/the machi ne di rectronv“.ﬁus pro structif
““having free forned:-prongs:is*u nrgd a ast eni ng n§$ g %5 ?

. di sposabl e di aper fon .feX3ug ..-ngthSys‘feéfﬁfe"“‘ b? ea EQIng
~the cross- machi ”‘i sﬁu’seﬁwﬂ@ stéms (0fcgenerally: constamtr at'acenclrme etss. y

ibe applied o the ateht o 3%3 Hﬁbsf’ﬁ‘iﬂed Jam_a y 9, 1973 to Ribich et al.

homever

| flaéeastrsnma ﬁamem

any 1n the name of Scripps

® constant cross section stem

ormed prongs generally are
30 4n one direction, i.e. the
35

ﬁdbstnte 'can more iy be appl__'led?‘?fto the diaper on a high speed
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3« . diaper manufacturing line than can a fastening systemwth

;'j_._.;_.p"'r_’é:ﬁfgs_ oriented in the machine direction. of the substrate. There
is also a need for fastening systems having free forne

wherein t W 93/00025 prongs are oriented _in several di reeq/g@B%qgéor
wexanmple, a b fastenl ng system havﬁ‘lg prongs oriented in several
~directions w | " “have. a nore ‘isotropic peel strength than a

< fasteni ng system havi ng al | the prongs oriented in one direction.

Th ds h

- poese neds, haue SRl MIARERAMO e ML ARG Basem yith oropgs
:__i.:'DaVI d J. K Goul arﬂentandm&bemacunem&rec&ion of rkhet substrate. ThefReﬂ&st §hab ¢
- Mechani cal Fastaeaéa? gggéﬁk‘ééﬂm Bﬁsoﬁi’ﬁﬁlg " formed prdngy i viRre{e the

. Therefor", which disc Sof . manufactir | fas ni ng
_system havi ng fr &EORGF ndke pPBVfS@‘&/n it h‘gﬂ’é"gxt r,qgf?qps for &,
drigsaoriie inhseveral directidns edﬂlon

forced, tq@ ori entf;sﬂe;ﬁnglgmmmavmg‘n
of the suBstrate. : e O
substantial ly al Ihavﬁr‘m@xf“ér é% ' s} nn?£ ﬁe&géﬁ@ system having

"direction, or orlﬁﬂtthmprqngsngﬁienmdsénanm dttieﬁ tnnent directions by
~uncontr ol | ed “scatterfiade Ré Ehﬁaﬂ{: _- ' U 5. Ip qu{

obj ect of the-present: i nve % B [ 6; C|ng
azi nuthal Iy angl /6324283 I} ie‘{l Decenber 21l’t it :}lf;: . 3%?;;- o?&f:;‘ﬁfﬁ .
Y L 0Qox, 9 edng

pr etsent hI nvent i Ol‘l‘ﬁoﬁa%i'! wﬁaﬁaﬂigk. F gt g e

.sysema gpr C ﬁ : C n |en§|0n
A %‘%‘!ﬁ anic 0\ f ol F‘g«gés o

3 g fa mﬂ\qdr of emnufmtuningon to

aof each i ndi vi dual
P g% WEE”EP? %&Qnﬁ!ﬁ?gs

mani pul ated. 25 Manufacture|Therefox sa
IS orlen

?hs\illmoiﬁ : f“taﬁﬁgo gﬁhf % 1€°f ast eni Ny s}
pr edet er mi ned biased, @ F@n t° orfent in a d tiop otherthan the machige  he
present inventi Omtﬂcdiacbﬂ%easubsiﬂate. ' Bis wethedntehdy itoJoringnys
in which ¥ich pr@gmﬁ iPean, or a et "Zﬁ? E%iﬁ orRtPen eec]zl_ in a
biseveralt diffierent divections by

pr edet er m ned di r&
recei ving surface and

| NVENTI ON directiomhor joréentnthe
 System for Bgncont?&ﬁ@ﬂ h"ﬁﬂtfeg‘i C

*the fastening m The fastenl ng system has
a substrate ' ﬁngsat ‘Pé‘& - redher Presentpin Fé’"a tase,
shank and 20 disclose a method of p ue _' XY ?@t&Iy angled prongs.

sent invention to disclose a
em having prongs by which the

25
feach prong of the fastening system s oriented in a predetermined
Edi rection.

_ It 1s also an object of the present 1nvention to disc‘lose a
30 ‘fastening system h: ) f-f which each prong of the
| 'fas_tening system 1s ¢ iented 1n_-1a redetermined direction.

y The present 1nve ates 5?t.u a fastening system for

35-
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er;rgagl ng neans. - The base of the prong is joined to the substrate
4 : and the shank is contiguous with and projects outwardly fromthe
“base. The engaging means is joined to the shank and projects
~laterally voowamiozshe periphery of the shank. = The shank PCE/US92/04769

“nonper pendi cul arly- oriented relative to t He plane of the 5 substrate.
- The shank has a leading edge and a trailing edge -~ defining a
| eadi ng angl e and tra|I|ng angl e respectively. ~The | eadi ng angle

That the s dee o sabahen SRIWCS' Gintafous e bad pPBbects outanBRIY' 1708 “Hhe

.azi mut hal angl e. ba'l'si’ee aZheuehgdging gheans ahs hioined to the vahank aanditprojects
~and about 180[ e Iy fiafh " BRjond® neSHaripivy 87 %@1 shank.  The SR

160[err], relative {1 sys em rra¥ be“made
‘accordi ng to the fonperpendicularly coriepted hgeld ehchlangg 9

“thef nal lty g?nS'tlyﬁbﬁt&EGél al The shank sl fa Qleﬁﬂi‘dg}t; edge aﬁdidtlcerail'ltiﬁg ed e

Vi SCOSi or in
poi nt. X dep03|t é'ﬁ@ gr 1?6&"9 ‘“9“ ‘ngg'tsﬁﬁ 'Pﬂg Wgﬁr égsgegﬁt\@hys o] heg
" heated material, leuulag angle and traﬂdng nanigie substantialhy diffevent fm
- provided. The su 0 Yhd t t | avlaS

: 'I[D ransported in a Pééi{ %ﬁe;‘ so tﬁ“ e o@%e at.ﬁ%eﬁtra gilt#e 36?'%!‘%

The material is Shﬂﬂk ﬂs@ebé%ﬂ'bcﬂéﬂ'ﬂ'ﬂb anglespdhec azimuthet -ang Pncmshﬂrete
amounts.  The  potwedhl 66 Q°aiwlib6nt0f18mt prefirablye bebiiens bt 20¢ £

‘direction 10 av g ve I Colr t generall y parallel to the p ane
~ of the Qgﬂ%t( agpe' "?ﬁ%ﬁ&r@[ﬁ gﬁﬁa

taterial is severed to forma
di stal end Ahe dfagtening system maynbet tiadediaccoidiag dtenthe ag

Tearert] ! pr et or aGPUBFISTAE"1RE ! (Bipbbr WdkEn er%ﬂ%“%%%?‘ﬁ%o@fﬁ”
inparted to the ssufikiciently to reducenits| | uiscosity e fand pnecessing, band

nonl i mti “%huse phéferadly to at least HRSIRIL NG poTALe M BESHLY Mﬁeﬁm for

f t A t
(i Sposabl e absor hARPOIIPE) F1sCt smounts 46 the dabel setdf1dcysibh oo
_proxildeée niThensebstrate i to

one usage of the Matimimgdhgstventhémhhstic. _
od, 15 tHRSEreRSR! BIAMNET

.nore fully descri. e ;
" THE DRAW NGS %‘i’ck the ""\%‘1‘ i “S;l)’ec#?' ation con s Wi th

particularly 5‘""°¢“%|WFW¢0&P QRP&S 1881 pembexi. i The tmaterddbnts on,
it is believed - deposited ‘oRethe RranspoPredisibstribe At dpscreteamoingyl fThom

5 E’he fol | ovithg discrete amounts of naterm are -then stretched in a direction

: ~having a vector component generﬂ‘ly parallel to the plane of the

substrate. The stretched nateria ‘severed to form a distal end

and engaging means, :and the distal ‘end and engaging means will

25 form an azimuthal angie between e' _:_1-‘ to about 180°, preferably
between about 20° to about 160°, mparted to the shank.

| An illustrative and suitab‘l': but nonlimiting, use for the

- fastening system produced by the: p__ ess of the present invention

) - 1s 1n conjunction with a disposabf absorbent article, such as a

30 diaper. This exam_ﬂ_ q_f;qn_e; us '.:the fastening system of the

present 1nvention 1s :

Hhﬂe the Sp ation coi es with claims particularly

pointing out and dis nct‘ly clai,__ the invention, 1t is believed

35
description taken

which 1ike elements:
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~description taken in conjunction with the associated draw ngs in
“Which like elenments are described by the same reference numeral
and related el enments are designated by addi ng one or nore prine

synmbol s or |ncr&gﬁgt| ng the numeral by 100: " Figure 1 jRCT{US92/04769
phot oni cro Wi ng a-perspective viewof . a fast eni ng
system wherein the engagl ng nmeans are oriented in substantially
the sane directi on;: ..Figure 2 is a side elevational view of one prong

si de el evati onal - a genera
sem spherical l'y shsmlhﬂe-‘ IbiYg * 4 is a side

el evati onal sche m a perspedtivé vieanopq used
to produce the fgsfe%' CSyst e E)r espent |nveri pted 1
Figure 5 is a photoni crfg' aging megng,are oriented in
fastening sgst em.wher eisgl riented in

) 2 LR bV o fof ST U Tt

H : Ut Tz n Steni ng syste
the present invention, system shown‘l nm hg t he topsheet and core parti al I y

cut - anay; ﬂgmeﬂ Y tqfoaeswoﬁn&ubamaatqﬁving
azi nut hal angl e 20 ] O I "edengagémqure is a front

el evational view of ond Sﬁw - Me™B3or which is
shown) which can-bgigwed4t ps.ar otdecels

the present Onvention hgylpc é/ ; SalSof 2¢
Figure 9 is a top plan '&\45&/ Bﬁg ﬂTeU g#ﬁd °a;%39%cteusth\ﬁh f(‘,gﬁg‘gﬁg g of “the

- used to produce the fastmﬁén!; ‘lnyeméon.of the present invention

~ having azi nuthal |y (aghed p§ Cmsﬁotontcrognpﬁmmg %Opeﬁsp%ctm weinor eWw of

"% 55 0 ot AT OO st o oF B

one cell having najo ar RE nor .axes, can duce
azinuthal Iy angl ed proné’as syst -engaging mpans, We%"&f‘t&; 3& I

having a major axis andsubétantia]ly raﬁdomldhecmns. Whl ch can produce
. cell having a majo

. azinuthal ly angl ed prond#
having a major axis andgh_

mnor a

can pro

azi nut hal | y ¥ngl edﬁéﬁ?@ i .perspecﬁv@%@ul& Esd &%Q&ﬁ’%g’w 8; uq't her

20

25

30

35 losed-end cell having a

'-i_" rcular :s__gét:i_q__l_:l!] area at the surface of the print roll;
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-5, ni nor axind Shee‘HaSBee“ are 14a is a top plan view of a
- &l osed-end cel |l havi ngt- “II lI circul ar sectional area at the:
" surface of the print r

6
Ei gure 14bwio®3p00029SS- sectlonal view of the cell of Figure PEZ/US92/04769
Figure 15a is a top:ptan-view of a c¢kosed-&nd cell having two

bott om surface portions..of unequal dept h; '~ Figure 15b is a
cross-sectional vi ew of- thecell of Figure 15a' .5 Figure 16 is a
phot om crograph s a:top pI an_vi e f ast eni ng system
of the present i n?g "eoﬂ-;- & ichosssest " the cell gf, Bligure d from
cells simlar to glhwmeua slbowt“' ed-end &ﬂlgﬂi‘vﬁggtw ngd
means are oriented in St ANt d Al F v 1 irection and 10
Figure 17 is a photombég!_ Taph’s g‘g ?fﬂé"% -WP&E’of a

fasteni ng system (5!9‘!me'1' ' aluivde o'f the celbiefsFigure 15a;
were produged fropyg o)

11 and engagi ng neansfa
direction. - Tas

-'an”-l é_:-'_' nsoﬂw bf?lsﬁﬁwn in ngre
rgorg i _rgq thﬁyathe same

I ndi vi dual rong ca '.' t.ant’ : ﬂﬁr Oh:ﬁ{g‘ﬁ%@t Bf@"n&i‘@*
the array need not be GF?;---‘ i dnvwiancuhmimahe prongs
oriented in many di ffem:etptdd mesmt%_tm&e@w Showt in nggure

ot ot bl Ty oo g1 A4 Bnadbih BEapt 41y, the same

non-azi mithally angl € dis ) daks
‘azinuthal angle. It sHoettdon: here - be under st ood that the
e D ber of

prongs 22 of the array may -y
% shank 28 and

possi bl e palst erns.
engagi ng neans 30. 313\&% 2 of th

2 Oﬁq:?ke f he

"'rdly rom i ﬁﬁ‘sirate“tm

?] a‘dlglbﬁtr'é'ﬁd M| @& is

| east one prong 22 ha N
array of such proné? : : s
predet er m ned patterniﬂs‘e nnand Fi
shoul d be understwgu i 84

adhere to the subdeast coni pfong 22 fidn
_shanks 28. The sh 2 &
a‘gﬁ%kgf '.?“‘“' o

and bases 26. The

The array may consist of
positioned adjacent to
-prongs having 2 different

and adhere to the substrate
he shanks 28. The shanks 28
4 and bases 26. The shanks

the' substrate 24 at the
on. The projection of an



As used herein, the term"lateral" neans having a vector corrponent

- generally paraIIeI to the plane of the substrate 24 at the

~ pEei nci pal momgldonz&nder consideration. The projection of aCT/US92/04769
-7 engagi ng neans 30 fromthe shanl 28 periphery in a lateral

. direction allows the engaging neans 30 to be secured to a

. conpl ementary receivi ng surface (not shown). The engagi ng neans 30

. is joined to, and f
the shank 28, . €nga 'enrsabn%ég??’ ?“%Ssi“on Shan o SHAone B, Jaterat
suitabl e method directfoni a}lgwel 4 a'engagdng orieans pg QOZZE muwédto a

~ herein, the term cgmplemen{i, de@éﬂﬁﬂ WE@Q qndt " $hdwa) & ‘"ﬂiechng ﬁi@tnean

renoved froma no __.;aV|t sionidie 1n [ I r
~ defined shape. 10 30 1s odne é"ﬂé Laguoys: Uiﬂ' g ﬂﬁﬂg 2'% |2

. nolten, prea‘fetﬁé)ls}gahgcgg d state and SO|-I d| fy, by cooling until rigi d
- and Ebref

descri bed herei ﬁ;?t e¥ The ree2| n%f rohg &E lrpﬁg@f%dr ay %Bgﬂétéagé'\oé

. preferably producadhiol yt'elds oafnmdbmduprorg 220cehs ulsedcbebeh, the term
gse\e/:)pgeL?Yvntdeh'fﬁgef rormed’, %35 2 Stm‘:thpét"m&ﬂcf\é%&o%w al soﬁge
- produced by a nanmaé!dt!lrﬂmgﬁﬁfﬂtt@sdu in 3°‘1Mﬁ|f0m| QPSV&‘I ar de Haﬁhipe-

, process cormvnly kTR §ozzeemorde mnsd onto a ﬂbsﬁmreozacrineﬁ ihbmtnl ng,

. which 1Q f d
A'screen print| ng Rresecatly, ot Stackang, soldrty, by eoB i, 45! T 235, e
- co-pending U.S. Papmferalﬂy freeziny,i date othe Fdesdred stmhe@rd)l md:astape44s8

Dennis A. Thonas #ﬁ,‘ K. Goulait; "Screen Printing Method
- for Manufacturi nga@c”bed he \‘lfgeerrllabl e Mechanl cal Fastening Syst em And

Fast eni ng System 25 Th@rfseec&m ot of rerongs 42 (1saprefesahlyr peaduced by
{ herewith; the 4 manufaetﬁ?ﬂ\é lp?déesﬁrdeaaﬂwéd %ﬂ!ﬁbﬂ%ﬁ"@h@ﬂh FsCsimilar to
|ncorporat elib her e l%y erence. tlh ‘&E duci nﬁm’r ee
" formed prongs 22 V\ﬂﬁ process ‘congo L&);}HMPS&T%H?% ? "ghg
. However, for ease sfray of prongsjdacnaypl‘lsonbe)mrqdudedtb;praoeamfacturdhg m'ocess
?lii‘llzne: ﬁr to the o W& ‘lé%"ﬂlihﬂf I%B ﬁ?igﬁlg?él n ocet k“%rl‘cihl IS SI W
t hat pr oc@%sﬂﬁ!‘ﬁﬂﬁ?ﬂ?"km i8¢, grd g gs pRone: i preferred A€ Batden%!-'
havi ng 20 opeeFhd dfaqsrengs szzJasssedtsmd@een tsepedn PpriAtilg iprocess 1s
generally . described 'in our coumnly assigned co-pending U.S. Patent
| App]ication. Procter and Gamble Case #4418; Dennis A. Thomas and
David J. K. Gou‘lait' 'Screen Printing Method for Manufacturing A
Refastenah‘le Hechanical Fastening System And Fastening System
25 Produced Therefron' filed - concurrently  herewith; the
spec'lfication and drawings of which are incorporated herein by
reference. Other methods of producing free formed prongs 22 will
be apparent to one sk*med in the art. However, for ease of
) description only that process - which 1s simtlar to the gravure
30 printing process wﬂl be il'lustrated herein.

Using the mnufacturing process which 1s similar to that
process commonly known as gravure-'?printing, a substrate 24 having
opposed faces 1s - passed betue. the nip 70 of two generally
cy‘lindrica‘l rolls, _a print ro‘l‘l.f_;_. 72 and a backing roll 74, as

38 innstre_ted at Figure 4. The rolls 72 and 74 have generally
parﬂle‘l'f‘-‘_:._ enterlines and are maintained in contacting relationship
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. cylindrical rolls, aTmsmmmfh@B&m el a backing roll 74, as 35
. Fllustrated at Frgure 72 and 74 have generally
. parall el centerlrnes

pass

ned in contacting rel ationship

yyith t he w:f 24 as | s hrough the nip 70. One RETALSH2/04769
referred t.o.as .t he prrné roll 72, has an array of blind,

cIosed end cavities, referred to as cells" 76, correspondrng to the

desired pattern of prongs 22 to be deposited on the substrate 24.

The second roll, referred to as the backing roll 74, provides the

reaction against &'?:Lfrﬁe%rml ko 7% ttaepmhtl wut be.smstahama%of blind,
(0]

t th t 7 t h 1 !
cga nel 1e b o o St L Fo 2 EETRCT Bt to the 717

t her mopl astic rrat@rgrméd pﬁ'wmvrdslf cplrr

supplied froma hﬁ%t
sensitive materia

roll 72 ig rotat eneaaﬁ'

2drtanbe depositedt on [thef substdate 24.

Q%aast Eﬁ#‘%ﬁi’% roi'f #O prqr%rid{;‘ihga' I y
58 b rotle72cta position the substraten2hg
the thermally senﬁatﬁ,yte tﬁﬁt QI "m

the substrate 24 I's a __13 ?-y‘hétsmuhe 24 passe§ h thé N
substrate 24 in tH® d@grre&;[ﬂaﬁ)serﬁ @ny sensiavlgs F'G?%’Fﬁe cﬂ"§ @@&'rent

bet ween t he subst{momsew mater om
vested el Jpich St Spseg 4TPIRED

22 ar eI stretchlelci 1 %msue .

ener a aral l el® t =l S

ghank 28y - t he theymg)lyyseasitive m: 'ﬂsds fntreduced tinto nthe cells r76 pSOng
22 is severed fr 393 ¢ b ri

Due to the vi scogfnet ?Fh?toro ﬂ%!i t@ﬁ%ﬁ@% &?ﬁ leﬁ;ﬁﬂfﬂl agﬁégﬁﬂﬁe rong
22 contracts. It ¢ “"‘ -' 1Y A8 W&t“‘l‘ rigiot 6£W°F‘et1'ac‘!'§ nder
theI i nfl uenﬁes Ofcontzac_t?-' 1thgrthulsub"mxteslzt rwmdevindchIeﬁnm][ thily imaterial -
cooling. The pro txekt: rably freezes, into a
solid structure hE&" Sh_e fgb rete-t, gggﬁﬁ %gﬁgﬁgﬁ conti guous with the
shank 28. As ‘melat iveadisphagen lsybemnothe substrate 24 @od eolls
conpl ement &y g2 4pg THCBieHoREes UL g 220466 Maeuai meatgzamon

' fastent ng syt em Biriagea Tateral veckar pampo e”&ée‘n?&aﬁﬁ?v”%afmp r#ace
' o8 N IRefed! HAA1NE"

‘thaving an exposedofahe siibstr;
face 1s ca

. to the engaging nggns -@f;
- fibers or, alterna |ve"’y, %
,evering means 78. Due to the viscoelastic
lastic, tta__e prong 22 contracts. It is

| ocal i zed baSt I Cem"gaq @
Properties

t__iguelis with the shank 28.

em 20 is secured to a complementary
used herein, the term "receiving surface"

‘ans '30 of  the fastening system 20 are
ne or surface having an exposed face with
"mplementary to the engaging means 30 and
rands or. “fibers or, alternatively, which
of 1oca'lized elastic deformation so that
may become"'f entrapped and not withdrawn
_The openings or localized elastic
'ntry of the engaging means 30 into the
urface, whﬂe the strands (or nondeformed
ng surface 1nterposed between the openings
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© the. engagi ng neans 30 ThPh BeenaRapl ﬁoa<pped and not w thdrawn
. Without interference. mlg Wﬂ or localized elastic 35
. deformations allow for ngagi ng means 30 into the

. pkane of tivwo®sme02s ng Surtac the strands (or nondef ®CFEHSI2/04769
. material) of the receiving surface mterpdsed bet ween t he openi ngs

.9 (or defornmed areas) prevent w thdrawal or release of the

. fastening system 2Q:yntil desi red by the user or either the peel or
- shear str t.h of . ‘ast eni n em 20 i s_qt herw e ded.
st o elof it T R o A A R i

A recei vi ng surfasysﬂmvzmgn

"conpl ement ar y" Eﬁ’ggf’? P§F.

. khe susers osaettheo the peel or shear

-~ .complementary” | {@8‘}? tmsé‘r@:{ceeded The

ngagl ng -' I"genetrate
~ the plane of the ptansiof ving thMtbh

st arccyrvedd to
~ be "engagedg or InterceEtﬁ&déw _\%@?wmw st¥ands. orﬁfms‘-e; VisnGaidLQo be
surface whPch is Locall

't at least one engeRpiREentaRy 18 1 8&?@% “rans Juh Fibers are
di sturbance to thegipdage ol 'r;wat n'gagaghsgenemdo to penetrate into

di sturb )

20" romine rece: RPN Yuifach Sy The S AnAY MR ized 10
i nclude reticul abecengage ntercepted btynthe engaging: means 3fovoh recelving
materials, = nonwoygRFaceB 1o ciﬁ& fombh 48t siﬁf‘llerﬂ@dcbﬂmn

‘materials, Yuch as _Ve Velcro USA

of Manchester Ne\ﬂ/fl—la L) . I‘BTQ.QJI-SM 33 s able té’u‘?ﬁ?ﬁ Xr@ﬁﬁ‘#‘?\g

orongs 22 i 5 bei ﬁ&"ﬁé@ﬁ% 1 7 !#*P@ealda'{ sfparation of i ASHHE ben
surface is a pol y@0ofnome ___'.MvSnS [#%6€.C havi ng a basis wei ght

B e s e
Sui t abl e non- \/vovelr)""ﬁ slae woven Bateria 3' nonwgven, gater qé 2

Nonwoven Group of- sthecﬂbbh _'rni_te?w SuthpasyVe¥cro brand loop \tatortalds

_Massachusetts, 0208 id ﬁ gg *}_"VI nsgaﬂ glr%ﬂ Hampshire. egbgﬁgiggyﬁfg;

‘prongs” refers to 3 :
about 1600 prongs sitable,xecet _
square inch) of smatuyat A1 Co iny of Spareﬁflﬁfrﬁ' %&ﬁ%ﬁo%ﬁ' gUffe, 2
to exam ne 4he co P stening s
detail, the substr “__rongs 22 is be ng - use&’ t?:er parﬂcgﬁr?y
g Sut is a po‘lypropylene non-woven fabric
bout 17. l grams per square meter (0.5
e by any suitable commercial carding or
tab‘le non-woven fabrics can be obtained
") _of the !ntemat‘lona] Paper Company of
2081, As used herein the term
fers to an array of prongs having from
gs per square centimeter (400 to 10,000
of substrate 24.
'igure 2 to examine the components of the
more detaﬂ. the substrate 24 of the
uld _be strong enough to preclude tearing
ndividua'l prongs 22 of the fastening
which the ‘prongs 22 will readily adhere
_1ng Joined to an article to be secured as
As used herein the term "join® refers to the
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f wth the

. .fastening system 20 shoul d be strong enough to preclude tearing

. . and separation between individual prongs 22 of the fastening 35
system 20, be a surface to which the prongs 22 will readily ¢

~ and be Canah)byoudzsbel ng joined to an artiqgle to be secur edP'teal{sj}l‘asrﬁ’Mm9

desired by a usery As. used herein the term" JOIn refers to the

REPLACEMENT SHEET ) '
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| whereda f'n{)St ”Emitiﬁf uﬂﬁ?@oﬂﬁrﬂrstl ﬁenibieﬂ xowl, component, {s affixediteadt to a
second menber or conpongnt. either re
g 't?r?e 1'%!@%“ g c%ponentb %ﬂlﬁf g?ﬁtcltm Ve

~ the first menber CRANECES
i nternedi ate mﬂbﬂireotlﬁomwnthmmt mentba o scamponent ix raffixed qor
connected to the s : ; h,.&mg

bet ween the firsf® Wﬁ%g olaent whiaF 98] ﬁm‘%

g .;':"m)qé%iponen AN C mi .
conponent g i S mtﬁﬁmd-,'itm'rme tphéhqmegn -qeﬁger or compgnent. .The The

'substrate" is ar;g,@eq_ Sire meiaoaut Fivey mﬁfwrcmonent. and ¢hersecond 22
are joined. 10 e su te, 24

e substr _sSho d al
rolled, to m'b%"uvﬂﬁ_ ti*8 n%ﬂ?‘ 0 -, iﬁgPﬁ' 3@8 SLFSG %?I g@ bl e
SO ]'Ehat t Pe articley sthea_ Pwtﬂm‘m‘ ?ﬁ ::mgxltm:edlh mrd-‘t dc: n:oﬁuh:&dl mg or
configuration, an 5 stan e heat o e liquid prongs
22 being dep03|t re prq zzaﬁlgréon \;\u\nthout melting or in

O s urrin
del et eri 01@ ef fects LWhei substrate 24 shorld pﬂiﬁg@ez‘i‘”ﬂﬁaﬂf HM%&W'. 0 he
substrate™Z4 is asb gﬁdventionﬂ naﬂ“fh@hrlmg Procsses e flexibiatso that the

use

chilled roll may be bent %b@ﬂ‘%é]g rﬂh'g;t}éﬂé&@'%%&é}iéﬁogpﬁ

materials to be teate;:
al so be avai |l abl eatile to witlisthnd the heat obitheiiidgiid pﬁmgsaaz dbedng depesised 24

i ncl ude knitted fghr h&ba?@&l %Qting oFB{rEEM” g | n| 5 fﬁwe&gadﬁtﬂ

rubber, vinyl, fi t 'y
pref erabl y «r af t mhepro'm;&efmt- M@Vef: if. the S“bm@tﬁgzh%%ﬂstwybht
of 0,08 ki Ybor am, h 61 48HALT0E Ot (h'i.ﬁt. then 2 cntneurm\pa be Q964 asaware

feet) has been - ipol yester fl1lmsguhstrate 24
" having a basis weP Q_};*B"Q)f'& 1 rm‘rse“‘ﬁe such | 8 {ﬂ r 39 mﬁer s(°§4l%§ E?
__per square yard) gutssteateai c‘nuessbsﬂrate 4 shou1d albsmteOamSabh dbauvaviety

millimeters (0.000g tiﬁﬁ’s.gogu%ﬁ%h@%umﬁthes 24 inﬂ;ﬂiy imnﬁmed wove

" suitable. = Th ortlo
~ prong 22 ‘matariials,i nonwover Haaterialsy cribber, W&Bﬂto g’é"@&ﬂfﬁrgﬁo
% ,,.,W,qxfma #NisOind iprefirably Rhaftl piper.DriiiGe kreftupspér

CWhiohis in  baving g asts cuetabt; of Brod Hé?élﬁmﬁ? h#ﬁ”z@qhd%ﬁ%ﬁgﬁ"zz
- the shank 28 of pounds _.per t3y00pr osquape. feet) shasotbeeac cfoundy suitadle.
- demarcation be 7 ' ‘basis weight of 17.1 grams

1_‘In substrate 24 havie

25
30
a demarcatfon be apparent
It is only important that
)ase 26 and that the base 26

- 35 ring use. The base 26 cross
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‘between the base 26 and the shank 28. It is only inportant that

! the shank 28 not separate fromthe base 26 and that the base 26

‘ not separate fromthe substrate 24 during use. The base 26 ¢ S

© section shovb@3400823 de sufficient structurgl integrity, and $592/04769
. area, for the desired peel and shear strentths .of the fastening '
. system 20, based on the density of the pattern of prongs 22 and

; length of the shanks 28 of ‘the individual prongs.22 and further

~ provide adequate %ﬁ@ﬁs'ﬁlﬂzgﬁb td'@? ?tﬂd%%ear' StrengeROCEF St fastening

.': 28 is utilized, the base 2 ra e: of ater. r 0Ss :
- sectional area toSyFtaR @@, swgc?%rﬁ‘ g?ﬂéé %’rP: &ﬁk%tgﬁﬁ%tq {prongs 22 and
dnals prpags0f22t had f furithed nt

and adequate struqiengeH otfntmrshhﬁks 28 of the. in [
2] rr
' -;:'-‘tg ?gce?g {ﬂ@g&? &H

of the base 26 on the el}

. hé

- shape of the cel | PE9% ear‘ége%&m to the su

: rol1 72. Ag used tzsrtsrutﬂited.tﬁmmse 26 shmﬂd jenerally bﬁeoﬁrqreta&et leross
Bl onfect o Bcsludly i Sorie srtciutl AN 0 e Surpdathe
22 may becone @ndtadequate structural 1"t§‘1‘!§kcted to forces, such as

. gravitational forces, T ghipe Iofc Qhé footFrint of thebase zslmrtseosuustrmea
- footprint. To produce ﬁ p on MOCQM sha% 8 h? &3& ? nggoh an ed,
2L e n

~an aspect ratio of9¢PEEY
.~ generally ciﬂLcuI arthboatupfacet ufs ther eprint roll Tich

© produce azi*ffut hal | 4l C t h of
. the present i nvent'l)?gﬁeﬂgrl?easregc rati tﬂg 92](’“” : ntﬁeia?g?* {wahﬂgbaﬁﬁ?h 8‘?
preferred, and a g'é\#er%ﬁﬁ?'éﬂl %tlc&? the aspec ofitt oi Afgthe: sides pofthe

. having an aspect rwo‘t?rﬁﬂ:eafﬁ?eﬁéﬁp aﬁh@Utprcng _?-majl Detond HSEALTR' When

* preferred. Met hods f??& azi aI | Jvitational € "fﬂl ed Eﬁnéstwk be
¢ discussed in great ' 0 12 sr’ib% S grav onal Torefzs HRNA gtq the

i+ contiguous \g th tmhdr&ee dﬂﬁensridn mfojthetﬁootp}ant.-_-t ";Tmmrndud » prang 22awhiche
ct '-rat @”lth?n ﬁgﬁts

. 26 and substTrate Zf% e a'i?mggﬁ\ﬁ Jﬁﬁ‘&&'e .ﬂ as erme late O

) E:gnz .“Sboﬁirbm' f E f Lb %asészm'ea’mdheaeﬁgagsmn y: 'circu aneﬁmmnt s dmore ank
328 provi des | ongi tpﬁaﬁa{-ed.spmm'-gf tohep Muce'___ Twnﬁﬂﬁgsf eem
"the substrate 24. sed he e o fetg ngi tudi na rzﬁans
. in a direction hav??fd 'g WH i 1900 AN ARPRCY L ERYIG; o
. 24, which d%d ecti ogreltereﬁnasamm hér’he‘htjp el j and a geneﬂﬂﬂnmﬁiptﬂc{lhe
- plane of th S!Jb?“tg tﬁ*iaﬂgtﬁirtfb%t ¢ ﬁf\riﬁi dnEspect ratio gWiales than AUuESS
.. otherw se speC|f|e to be dir i op havliing @ =~
: 1.5:1 # even mre pre ferred. s of producing azimuthally
angled prongs will b_e __dis.cuss_gd in greater detail herefinbelow.
The shank 28 1s contigious with the base 26 and projects
25 outwardly from the base 26 and substrate 24. As used herein, the
term "shank' refers to that. porti of the prong 22 which 1s
1ntemediate of and contiguous vith he base 26 and the engaging
. means - 30 The shank 28 provid: ongitudinal spacing of the
] : engaging means 30 from the substrate 24. As used herein, the term
30 "longitudinﬂ' means 1n a direc' ving a vector component away
from the: substrate 24, which_di__ ction: increases the perpendicular
distance’ to the p} ane of the ‘subst: .24 at the base 26 of the
prong- 22, unless oth,frwi-ése speci o be a direction having a
vector. _gouponent towards'su the substrate 24.
a5 Associated uit the -:shank_i_’_f -.:-tiase 26 of each prong 22 is
an origin 36. The “origin® of ank 28 1s the point which may
be tho,u_g@_ﬁt of as ‘the centgr of _f ‘base 26, and 1s typically
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- profile. Whe 'pagtidhment

.24, . view" wof |

. ‘vector conponent towards such plane of the substrate 24. 35

. Associated with the shank 28 and base 26 of each prong 22 is an
~origin 36. The "origin" of the shank 28 is the point which '
~be thought W 9¥®fe cent er_--._of the base 3¢, and is typi callwl‘s”m‘”w

" REPLACEMENT SHEET RS

.1 3 SEP 1996 ;' : V\Athl_ thefootprlnt of the base 26 The orlgln 36
is found by vi'ewi ng“the prong 22, fromthe side view The "side

- view' is any "ithiﬂltl@ﬁof;_“rumlm Itj\etblmr @6. t'IThe sovdgitn 235 hsd foumd: by6

which is also gy '*‘"hgtﬁti* o 48 gf@ 35, O 4RE! N5 PfewS s any
e

- The lateral di st‘é"ﬁ?é e th
. footprint for théimtim:u sanfbbase £6 which is also

found, and this g,s‘t‘quqol %m@t@ﬂtﬂ.lﬁhﬂtm' ZB m dpoi nt of the

: base 26 for such™vie ctin he .f opt:pfint of the.bgs
- for the Sparticul ar\i\!%l | %% %‘tt gﬁ _mr},eoﬁdgesmoﬁ ﬁ:el@ase 26

- discontinuities fog _-i |théspwtm]>af|side eciunder consideration is
.~ attachment to substrate

- 36 of the shank “ %&t#ﬁgr‘g‘hg ﬁ(ezggé Eu@%%%%daf‘err?f thteh t he

. plane of the subbti&at!é for siich view. Mben hisectingi the tfh%t pth ofh thecbase t he

e fefefﬁst%ﬁ the | parbfeuihpt siﬂbafﬂﬁus hdet Ccdiis 186ratSbs  ifidr 24
at the base 26 o :

r| nci pa : r Si The
- angle a i odeter#i‘ﬂé‘!!“““““‘_ 9“? oFf %\’sﬁ‘ STher Bﬁ'gﬁ’l E“Va&!?lgdh? nthe
ubstrate 2&3f aré@dgnoredy TRis Spodne faf thevarigin
ank 28 found as follllows. The prong 22 is"
3“26 * si de views:such that the direction
28 makes an pngje @ with te planenof thepsubsirate The
“lateral projectisggn” gesy

' ,,_Perein. the Gﬂeﬁa‘ﬂ ne" loF< ehe s'u ﬁ"a%b* yreﬁ?@' to
~ parallel to the %Aane

Re) : r at m ni er of
" the base 2 in stbf (Aaky, Planyr qu:féce of the S@Pf'g‘ltﬁ Z§6 F(k)k’;’ gﬁllﬁZ ®to
© the projection ofpriheipalr ﬁnqg;tzz ﬁﬁier conslidemu_d.y Thermgieponfst detmumeqarong

perpendical art y- 3 oty d' tp, WP, T “Bastle ST
. pmaﬁanﬂstgmbrmf stnowm?wiarhem tviemwst andhe
'ggX't gU[nhLagﬁg er p!éd&h&ﬁis %I%ins'hs 'fﬁ@tpﬁ% g{tieﬁmiliﬂﬂthgr@étﬁ "frofOthe

- The side 26 ew 01I‘D 1JFE£‘%¥ 't' %mq@h tﬂ?‘}g@q’ 4 th ;ﬂ‘é?ﬂﬁm lateral

. projection 38 is prodection w-mcmsoﬁpmhtpr Ghg ‘Materdlt projéctiond is the
 be apparent to O”&s%héée Htﬁﬁeﬁ’{ltly”‘ﬁid 6 _1f 3R efhd'Ipfane’ CBF the

b
£he~ 26

partlcul ar side e
visually i nspectéb #&ﬁ?t
shavi ng the maxi mum 'llhat

25
30
ich maximizes the 'Iateral
'uch prong 22. It uﬂ‘l also
35

It will also be apparent

| ot'-.i';ent' d-An - he cross-iiachine dim _l_t‘ion.
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i trailing e

20 is produced by the process described and clai med bel ow, and if
' the maximum lateral projection 38 is generally oriented in the

machine direction, then the profile view wll be gene

oriented | WO 934009255 s- achi ne di recti on. t wiil also be ap‘b&b 2/04769

13 that if the nmaxi mum | ateral pI‘JECtIOI’l 38 is generally oriented
o in the cross-machine direction then the profile view wll be

f generally oriented in the machine direction. The side el evational

~ view shown in Fi g 2f 't%ecmimm \mrm oérldjecwoﬁm 9§ deh@rﬂl?nariented 122,
It will be further apparentqﬂthﬁ gbs ki:l.l'ed jn. t} ere IS

another profile vt P rectipn , thea, ef rﬂf Pﬁe view "13 oftd e
vi ew shown (so thgénetrhﬂmﬂmm Hutmeahadﬂmpeﬁmotiow iThe side elevatdonald

towards the |eft e | S
. general ly equall ys{ﬁé{ Qﬁg% e‘@?‘@&ﬁ‘ tlihtﬁ PB@ %iu@g %ﬂle “gﬁg ﬁfs;hgsw%
- descri bed gher ei nb22.owit uﬂl be furtherrmporenj,l ﬁoweotktﬁcdsmmhez&rtsthﬁund
ed Flesfr;: ﬁtegi ﬁ?g‘g’&ere ts a tl%tttb rﬂ@ﬁ %a&ﬂltlpel%‘?&h Bsi\iﬂele‘frgmv’fﬂd e
~ cutting plane mfﬂaovteu SMefﬂ M“ a'@l naxinug laters) aﬂ'ﬁ@ﬁ“@ﬂesa k4
fﬁgs:) rat c 24, IS dftented tam#(;lrﬁuteggfeftnw twmr trzstgapeflﬂﬁerwmf
" the greatest ”f‘IﬁeYG@ﬁcﬁ%cﬁ?W‘m%%gﬂwyf V{ﬁu % eﬂl g‘fr rlgf 6%%&%“'&9
substrate 24. Thi and usages describedpbexeinbelawhe portion of the prong 22
h th hest t 0
Chen brought. o o qrigief 38, oF the, Iifuk g“”%‘y“"cuéﬂ cPAGRE e, ! <

; " re est per r dlstance
~-closer to the the prang ¢ v H&ﬂi‘pﬁeﬂt ?gﬁeﬂ saintaining <o
3 that t he théra rmr R2CHAt the M%Wim iant Qﬁmmﬁytmﬂh?nmiﬁe at

Gistance 4B oaGaTLy Firki{elC telithe RhaRe ¢ UobC SUBLEHARY 2, 45

‘i magi nary fvﬁt ting tpemmwmustmmcnswuht &I_\el_eweipheme of the pronghR2cat
. points on the progg éoﬂf‘eof' 5 ’UJ | $hd Ngton O'th Hm the greatﬁf‘te
. cutting planelnterce S-the edge 42 Of"
‘. is referred to as Psneenﬁ%h&a%%n%u HP'(’JMQ P °F gbstme 4. eabp i s
;]Ehe apex offﬁgren f%raimudg;tot E”‘SW°§8""“"“‘ profy 22 havengi thli ighest
. |2C§?sg\gggd about mﬁggt?gﬁl 38%%& éﬁ%ﬁ?\gﬁ'ﬁ# 40-40 1s I-‘ﬁga%{]and
-i's the poi gb wher @nen thngll@N gneatast perpendicudpr distance c‘losqmeto the -
Je 46 ofypkbratar 200fron e HEInteiodr 'h_.__.' s eTevallfor,5%o0 that the
1uaginary cutting phne 40-40 1ntercepts the prong 22 at a
‘Iongitudinﬂ elevation three-fourths of the perpendicular distance
from. the plane of the substntc 24. :
25 ) ‘l’he “imaginary cutting p‘lang ‘40-40 s then used to determine
three points on the prong 22.  The first point is that point where
the cutting plane intercepts the ‘leading edge 42 of the prong 22
and is -referred to as the 75% Jeading point 44. The "leading
. edge® {s the apex of the per hery of the shank 28 which
30 'longitudinﬂ'ly faces away from th plane of the substrate 24. The
_second point is disposed about ‘180° through the center of the
prong 22 and is the point where 't utting plane 40-40 intercepts
the traﬂing edge 46 of the prong 22 and is referred to as the 75%
traﬂing point 48. The "traﬂ g edge” 1s the apex of the
35 periphery ‘of the shank 28 vmi_c | jitudinally faces towards the
; substnte 24 and is generﬂ'ly op _'_ itely disposed from the leading
edge 42 The straight ‘Iine conn ting these two points falls, of
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. trailing point 48. The "trailing edge" is the apex of the

¢ periphery of the shank 28 which I ongi tudinally.faces towards the

" substrate 24 and is generally oppositely disposed fromthe |ead g

' edge 42. TNeD9¥00025ht |ine connecting thﬁge two points fall sPC‘iﬂJS 2/04769

. 14 course, within the cutting p
- the mdpoint 47 of the inmginary cutting plane 40-40. A straight

ne 40-40 and is bisected to yield

~line is then drawn connecting the m dpoint 47 of the inmaginary

- 24 and orthogona
- shank 28. It is

- maxi mum | gieral fPoumdedni any Sﬁdeovimt cdnaecting thectutting plane midpoint: Mn i s
- viewed apploxi maley VepeN gl Eh' '\i’mﬂhreiﬁé Oﬂmﬁét angle nﬁﬂ? f&"%ﬁ‘t‘&ky 180

therefrom or when a pron
. 38 oriented in tptang d!fs-. Hi“h%tm”egﬂl éﬂeﬂs this line %ewedpﬂnoﬁﬂﬁatel y

e

© parallel to the max

cutting plane 4q:d, st t‘hgﬁnp tﬁéla)ﬁ“g@ ﬂfgnﬁhiéosdaali}fd 26 zmsémdbeéeyﬁld

ot the subst ot cheanfdpotht 4Tvaf dhs cImaBeiry uCinar Rl do-. ' K sEratGhe

Al ternatively stpped 1st hﬁenamm [conndcting cthe maphmtk 428ofettes imaginary

et angt et ur 1R 1he e o0 IR aksun o8 o hnk WAE TR et

found in gny sid26.vi The 1oo‘lude¢tangye teh&htsitkinegdefiines relatdvento Ahe plane
and the ofigin 3 enbkiiberdtd2¢° V2! theSind80d of Eheshiisk 2. L he pl ane

of the substrate 2 |rect|on

“radially towards t heAltemnattvely ﬁ!t%rmw@ﬂﬁ‘t H@Y‘-'h the shapk; 28 make
“ which direction I

é\tagwt?@rtal the ﬂmaltma fs;b?mw 18 thbS90° coiéﬂ%méﬁdﬂ%ﬂ] 2t e
nas posfe FarHhest oFrom ton ortangidir detined by thd

proj ection

in the cross- rracaimtw efddi Ny ttbeampamntsmk 28, and"Particaldm fthbhe

© shank 28 will 0 cusse ove
~angle [err] to b@ @ a?e&ﬁgd FH&%HQ%?? c{f §§6? ! ?'tffﬁfe’ to the p? ne Prom
~ the per peggl cul atharxibsttﬁeeﬂomd orthgmll Ad ﬂ\e rpm-pmdghe'l(rels ]thezingle
 determ nedwhen phae i Gndrk 6, Vi Wﬂo“b@rpéd?bﬁizehyﬂ%&a%% A Bhing 22

~ about the cross- |ne I-rec or a

machi ne directi oh“HWd ¥ N&l"“&blﬁﬁ“‘!ﬁe’?ﬂi&ﬁ? . 38 orientad in fe!'e machine

D T o e rertibe “W%p’mwm Bn-the machine directig ahl o
‘“[err] of the shank Z%N%Be}@e .
- of the substrat e 3PRTOXIP f

Y 9 bt ™

angul ar regjat | on Tatesli vmiebet&toripntﬂl da Ithermsmapbhle direction is
strength iM a paklegedd ?P?fﬂx‘iﬂ%y’% W%éﬁlﬁﬁh d'l &?&?rih%yapparent
angjle a of t Ighuank nzas \MIOJ eCt Hwever. as fiscussed
above, the angle e to be neasured 1s that which deviates furthest
from the perpendicular and. -therefore. is generally that angle @
25 determined when the prong 22 1s viewed in profile, typically from
about the cross-machine direction for a prong 22 oriented in the
machine direction, and fm about the machine direction for a

prong 22 orfented in the cross-ucMne direction. _
] The angle a of the shank 28 may be generally perpendicular to
30 the plane of the substnte 4, or ‘4s preferably oriented in an
acute angu‘hr re'latlon rel ative thereto to provide increased peel
strength in 2 particuhr direction, which direction 1s generally
parallel to the nxim longitudinﬂ projection 38. However, the
angle a of the shank 28 shou‘ld not deviate excessively from the
35 perpendicular, otheruise a fastening system 20 of wore
directionally specific shear strength results. For the embodiment
described bere'ln_... as shank 28 having an angle &« between about 45°
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fu—éngl e [err] of the shank 28 should not deviate excessively fromthe 35

i perpendi cular, otherwise. a fastening system 20 of nore
;directionall i fic shear st rength results. For the enbodi

" descri bed Ht‘géi"ﬁo"?é shank 28 having an angje [err] between ab 704769
and about 80[err], preferably about 65[err], works well. |If the angle of
.the shank 28 is Iess than about 80[err], the shank 28 is considered to

be nonperpendicul arly oriented relative to the plane of the

substrate 24 (wi tahdutbout80*q pmﬂemhéyaabwtuiift.ahotks) weH. If the angwhqf
imaginary cuttin I f W an tgd 1 zed
poRgLnany. cut i neng {lﬂﬁko_:_ 4%3@ Eﬁ’sdbbgt ‘ﬂoﬂ ¢ dsﬁ*nioza fs consi e Fltndg
edge 46 relativebgo nonee'pneadiacmﬂmeo Gb%ﬁdr at‘ ve 1o the planeqafor thee

these angl es, th%uiﬁf@akeazh r(mmuﬂtreaﬂdaﬂd ﬁ ) pon nt 48
-are found as descri 3;‘9 ? ase: i} |€, E't 9‘1 i {ound
as followd The lin hwgﬂiflhé“ ng4 Blmie'“pﬁaﬂffgls

~ brought to inter pecatiliged: euddmmb\getmz;mgwshf ahenleading edge 33.andhthe

i ntersection i m

s Sone it i oo, EETTCRBE 6, PRI rp 108 SHR"or the subsbR(E e O
attachnment to theletemineathesesangles, the Z5&nlead _'_‘-clmiﬂt 44 and\75% H@t‘llim ni ng
the base |eading pa%f"quQre Tﬂaanﬁ%daewm gHOR, The bas@?éﬂinﬁ”pdiﬁt 50

connected by a stral

n 1); €
This straight |iré f&"‘ﬁ’s ‘lin(;?h@ﬁﬁdeagﬁz'é I‘r t‘*% % as "'“?@) {)'he
pl ane of the subsptrbaih 24 ‘brolghb «toi msectthethdi eudingredgé 42 of the tshenk

10 L ARt 06 SHIE (ot s
angl e. ' above;r minoasd sqoaﬂmhgleporlnt hank 28 rngarythi hasee
180[err] from 1nc‘|def}tt% *i%ﬁﬂ:hhﬁﬁd'tﬂgtﬁé"§tf.is§9at§6*:'4°uﬂpe tot eoRYidered e

base 26, and oun 1,'”8"’8._ %b&eé‘:‘e%{&rl t of

the base 2@ 25 %hen d’e@med he,
~trailing edge 46 point 44 1s cénnebtedshnnksightit 'nentoeltﬁewasorlehdmghed tbase

Shank 28 hoar i n@otnt S0. Yy, SEGNEITHF FolpS O SheTlh R4 ATreried

| .substrate 24, arconghe phne of theosubsmtedzm dpendngi in the dimectionsef
trailing point 52pe Arigin03s ang dﬁﬁ@ér‘b@ﬂ Vﬁuankhga75%ﬁer %hé ﬂ{oowt 48

IS connected wt base oL Nt I ne.

: tr by .a st
- This straiggt Ilrréfg"ed to-as; theangle &lcltl.?&eag%’d\ge edgs 42 Pﬁlﬁf'fpsé the i he
pl ane of the subsleading: edge angle. 24 and opening in the direction of the

origin 36 and center ﬁetﬁ?e tratling point 52 1s. generally disposed 180° from
- the base 'Ieading point 50. through ;"_center of the base 26, and
found as follows. The line through the footprint of the base 26
2 as viewed in profile is brought to fntersect the trailing edge 46
of the shank 28. This 1ntersect  the "base trailing point.®
As noted "above. minor discontinui 5 in the shank 28 near the
base 26, 1nc1dent to attachment‘f ‘the substrate 24, are not
: considered when detemining the e trailing point 52. As
g0 described above, the 75% tratling point 48 is connected with the
base trai‘ling point 52 by a st L 1ine. This straight line
forms an 1nc'luded angle p'[ relat o0 the plane of the substrate
24 and opening in the direction ‘origin 36 and center of the
shank 28. The inc‘luded _'ng'le referred to as the angle of
3g the tnﬂing edge 46. or simply t 1l1ing edge angle. -
The Yeading edge 42 and _tr 1ing edge 46 included angles Bt
and pT define the paral‘lelism ‘0 sides of the shank 28. If
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fﬁghank 28. The included angle [err] is referred to as the angle of

- the trailing edge 46 or sinply the trailing edge angle. The
' | eading edge 42 and trailing edge 46 included angles [err] . nd

' [err] defiwearmeopmral | el i smof the sideg,of the shank 28. RGT/US92/04769

- 16 the angles [err] and [err] of #he l.eading and trailing edges 42
and 46 are not supplenentary to each other. (do not add to an
arithnetic sum of --about 180[err]) t he sides of the shank 28 are.

5 dtob | t
nonpar al el t hette TOFE ;10 pr' ¢t $hE Tl g{ﬂ‘ 0 e a‘i‘“d L“
~ [err] (connectingre not supplemengmetpemhng thei (do aN’ p%ﬂ Ahs asitheatic 2
with the 75% | eadifidgf about’ wm the ${ded rw the 4flafl ket Arecspfd 110/ Sbe/)

i intersect, either el o A f the sub 4.
~ the angles [err] n"""“'"Thuand foﬁ‘? tﬁ g i’é%\ K ;@ e ponraye 5@&3 "gﬁz and
" 46-are ungqual aggraight Hnekml\ﬂ:hrﬂnﬂtbfthel agghesc if aand ¢y (om\neeﬁm theove

e 0 et A A AR U 0T et

end and angagrmﬂingamnm QDnil;d 48 tres patively) elnqeram.[a‘llt]\elof

;?Z | igdi " ori en?edml* B? € nﬁgﬁ@%ﬂ%bﬂ”&;"rw ¢ helfgrﬁg | tddes
are t he ‘aﬂgﬂTle[fé\‘r]“gm éé?t tffnshedseéaﬁfrﬂﬁ% are di"Pﬂ‘?ﬂg

42 and 46 0 the dpimisTdefining duehemauamt, Ject Abdee the phmesmnth% to

" be 10 paral | : 4

- which forms a le a h bout
D caiBitrate 24 Qongitudtfy R QeI Y Aie has ORI B HEpi

45[err} [err}j 30[22r WiVl eomrgeatglrem the biSe 268 touardmghodgosm whd cand i)rms

a trailing edge s ﬁgPQ

- [err] 30[grr] gl s@%ﬁa’%ehéhswa bh? :5 the ll'1‘; gg bl'a"ﬂ ﬁ abggf eéé

-~ and [err] of t he ﬂ"éa(ﬁrﬂb“d'ﬂd 995 Iﬁzng‘ -%rﬁ%@%rﬁ%ﬂse €.y a!'/'\Eell

~ with the aforenergriented Incthe saoeofdireoﬂiodﬁdn "$uppl ementary Ohagnituded’5 are

DA 281G Yhe! SR AR, SRR BF i B RERAY S BTAGRs a2 anc s
ff-' strengt hs W|thoutdatem‘lnedngoebeeswﬂeipdoﬂ emsides 0f the shank 28 to bec
f or egoi ng neasur m&ﬁre easi |y made using a ‘Model 100- 00 115

igonl ometer sold -] nc. in Lakes, '
© Jersey. If nore precﬂsé‘“ﬁg‘agéj '@H&N ﬁg B&@? dge; §2 vmith@ms a 1“‘“"9
recogni zedél)vy Oncedyei khgid B with thet soﬁsarawtcfﬁ ‘abowt! 46" ©130? iz suitable.

ey o) hatngt U 16 BT 10 ST S8 S e ehe
g ole. A shank 28 having these

substrate of about 65° £ 30° {s su""' _
angles 3|_ end BT 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 shan 28, advantageously oriented
rel ative to the substrate 24 ¢t rovide high shear and peel
strengths tdtnout requirtng exces
The foregoing measurements '
. 100-00 115 goniometer so‘ld by: Ra_
30 New Jersey. 1f more precise measo
recognized by one skﬂ1ed in th
profile - view, origin 36, eutting
traﬂing angle fy, base points §
and the ang'le a of the shank 28- ¢
maktng 2 photograph of the pro

25

- easily made using a Model
fart, Inc. of Mountain Lakes,
ement 1s desired, it will be
't that determination of the
ane 40-40, leading angle By,
d 52, 75% points 44 and 48,
e advantageously performed by
22. A model 1700 scanning

ay, Inc. of New Bedford,
rk well for this purpose. If

35
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‘and the angle [err] of the shank 28 can be advant ageously perforned by 35
.rrakl ng a photograph of the prong 22. A nodel 1700 scanni ng

‘el ectron mcroscope sold by Anray Inc. of New Bedford,

MassachusetWe 93&08ten found to work wel | s§or this purpose. PE/US92/04769

necessary, several ' phot ographs may be takén to determ ne the maxi mum
| ateral projection 38 and hence, either profile view The shank
: 28 shoul d longitudinally project fromthe base 26-a di st ance

sufficient 1o Shafigelifriniieri rmasgﬁﬁhirm@t be taken to Jeberwinke thé at

Ptercept or engaacimg atprsl Brosect{i KB fenges sther, profiiE Vi,
“relatively Ionger shamre ahank @8i shoeld Henmudm iy priodect fromihe base 26 a

_ penetrate deeper a P#\? ?@m?{éﬂtnghsq @getﬁgl_

© engagi ng nmeans 30 or enga
- strands or sf | berssllbs@muaﬂﬂe%/lnaﬂﬁﬂféﬂﬂ\)\@l igh =

~length provides t gty "-'irovnmr réce19ing durface,
- results, but also p

~the receiving sfir .."'e{}wtsrapé'g %ﬁ it can

. receiving surfacsenawte mpmdhto dﬁe imtvd' wtfate hend thierebledllow the

t s which h ) | f
kntred o wveRiGAREST wR 3@%&?2‘ oerflage, §CyPeater nusbey of

_relatively hortestlsmldlkOZBflleSng emvsnge ud | hbﬂgﬂ]\ shoarker shank 28nc
;. substrate 22 to th S'E%‘W Bioﬂﬂe§%@eﬁnﬁfa

0.5 nmllimeters (0 I ncl esq)' pre
“millineters  (O. 0285'4 $0 o

e g?Qf&Wﬂg@sﬁﬁ% sﬁgﬂsesnfvw l'ez 4=8§898rﬁ?ﬁ§* bonded
onillinetergg (0. Onsteniadnaich qgweflssmeysem ackedsstrands or fibevs. 25
~millinmeters (0.079 'n%es)um&mfwwaabém -ﬁ%eibﬂfm;-ﬁﬂs utilized,
| ength increases, and th rr,espordi:n
the density of thd HFRQ i& it!?r{]ﬁ' S?\a ﬁ Mr{‘"ﬁ” cléngth fron
| ncreased to conpeheasubstoate 2¢td the ﬂﬂnshua segmentnof rhighest elevation ofAs
eterninas theti oot B it Bters" 1900 10l )2 "BREGERI e Teagt about
' the substrgie 24.7 m&"lﬂltsl‘&gl(% 2&1aimh9§bcr'f_f 'suiitable.he If| aabfigh loft
- perpendi cular di staatesydlr ?&éibf’ndokafﬁcefhail'lﬁ;it@ﬂibﬁEgr“térotﬂdi\eabout 0.9
periphery of the e’}‘ii‘%e‘l%rs fonaasg%ches "is" ut? d, & rorshivety ‘Ionger shank
28 having a greater 'Iongitudim‘l sion of at least about 1.2
_ mﬂ'limeters (0.047 1nches), 'p_'_ ably at least about 2.0
25 millimeters (0.079 inches), is more suitable. As the shank .28
‘_Iengt__h iqc_reases, and shear stre_, - correspondingly diminishes,
the density of the prongs 22 of the fastening system 20 may be
increased to compensate for such:1oss of shear strength.
. As. descr*lbed above, the 'longi dinal length of the shank 28
30 detemines ‘the longitudqul spaci f the engaging means 30 from
- the . substrate 24, - The "'Iongitudim‘l spacing” 1s - the 1least
perpendicuhr distance from the plane of the substrate 24 to the
iphery ‘of the engaging mean; For an engaging means 30 of
stant geometr.v, the longitudlm‘l spacing of the engaging means
35 30 from “the substrate 24 be omes = greater with {ncreasing
longitudina'l shank 28 length. s {tudinal spacing of at least
about twice the strand or fiber: .diameter of the intended recelving
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;;':'55\"constant geonetry, the |ongitudinal spacing of the engagi ng neans
30 from the substrate 24 becones greater with increasing

i longi tudi nal shank 28 | ength. A longitudinal spacing of at | 9
about twi cwQW0M2band or fiber dianeter t he i ntended re1;"31%‘t‘!%”m”6

surface, and preferably about 10 tinmes as*Qreat as such fiber or
~ strand di aneter provides good i nterception or engagenent and
- retention of such strands or fibers by the engagi ng neans 30 of t he

- fastening SyStem’t%Qﬁfcrfél Jg’%ng O?} ’%ﬂﬁt qgsg{,ﬁégeq, ; tn.st %ueh fiber &F ONg

. 20 having a I ongi ou

0.8 nmillimeters (strewd dbmtee prevides Qﬁﬂdks '\k@T?ePt on or 9“9‘99'“% Qﬁ‘gpe
: of the cross SeCtr*eQﬂnﬂfont be. ﬁftﬁnktﬁ%ds sornmers by therenhaging. mddnss 30 hef

- shank 28 may be of a ss se L

- af orenent i oned pa’r"&r‘rg P%Isgﬁf QBO ?ﬁt @}05-;:-:- i"“t%ggé@eggh%'%ibhe base

. 26.” The %oss qumngrzo hwmeaﬂlmi@udm&asming,mf abowsng.omflimetenseter ong

- 22 taken r pendi means 30. As

- noted above, the é‘#&g ?8“ %rgﬁpwu 0.03 mc"wfégptaﬁ%:ggr ease in

~ cross section as the U\%t%hlpena ofthe hﬁ”‘s “c"@haﬁfk nk &8 gihgMRkans
%ﬁ of the prong f&-menl orrnidsummhm 28 may be ¥fda airosﬁldeztmpaémt ed.
is arrangenen S LN regse

moment of 1 nor t1 :AGOrdiNg Shathe sforementionéd gariheidrs IV EAT B350 drif

in a prong1 éz of mtdomﬁrtbe hase 26. Thofcross: sectrlons ishthe planaraareanof

f I f

diminshee T 'eﬂ'ﬁ &aH‘ of the_prong fftt‘iﬁéd‘%ugééﬁ%ﬂarz‘e o € shilf 28Y or

the q rial s 1 ncor orat ed

into the prong 22the engaging weans 30o A mtsmhons. dbe; shank 28 s preterably o

wi de range of propgpered to deckBasd ARS créssUSBETIO! s UBhE CdIDLANLénd OF Thess
sectional areas c

I h
~ which generally shank 28 '@gnﬂwgtdc H‘IS‘Z'!ef\/a# aﬂfsgf%l;%é‘%"ﬁe)ﬂ ﬁ%gép%zid‘@ﬂéaz Ihg
. ratio of the and  Yaterally t lapproxdwmatedect iThisof artangement 2¢prevddese area

st Q?O;‘;rg"ig corresv&ﬁ‘ﬁﬁboﬁbré?@ ivmnp %ﬁ{nt B 1Rereh o8 the kit 28" Of

ase evation® refers to
> point or segnment and engasinqafnqane %amumnsr Rha oneed)idYy ofcsaere spearlyi ng

O hg gr eat est constmﬂerTsteaﬁ cwheW Sepbration hfma“stfm Fip%gﬁed otot the
ubstrate 20 tastentng "VOHERL 2, B0l Sipeihs " Ainbhsheb “ e bR, o
" the range of aboutsuperfiuous materiale {atonporaded insokthecprong 22.
20 To maintain the desfred geometry over a wide range of prong
22 sizes, a generally uniform ratici .of cross sectional areas can
‘be utilized to scale the prongs 22. One ratfo which genmerally
_controls the overall taper of the prong 22 is the rvatio of the
.area of the cross section of the base 26 to the area of the cross
section of the prong 22, at the Mgbest elevation of the prong 22.
The phrase “highest e‘levation' refers to the that point or segment
. of the shank 28 or the engaging means 30 having the greatest
perpendicular distance from the p‘lane of the substrate 24.
Typically, prongs 22 having a base 26 cross sectional area to
highest elevation cross sectional area ratio in the range of about
2:1 to about 9:1 work well. .

A generally circular shank 28 which tapers from a base 26
diameter, as discussed above, ranging from about 0.76 millimeters
to about 1.27 millimeters (o.ozoa_'to about 0.050 inches) to a
highest elevation diameter. of about 0.41 millimeters to about
0.51 millimeters (O. 015 to 0.020 1nches) has been found suitab‘le

25

30

35
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- that a | ong

=A generally circular shank 28 which tapers froma base 26

‘di aneter, as-discussed above, ranging fromabout 0.76 millineters

to about 1.27 millineters (0.030 to about 0. 050 inches) to FpCT/US92/04769
hi ghest el wO®3/@A2%i aneter, of about 0.41 qgllinmeters to about

0.51 millinmeters (0.016 to 0.020 inches) has been found suitable

19 for the enbodi nent di scussed herein. Specifically, a
general ly circul ar shaped cross section’ of about 0.46 nillineters
(0.018 i ngp PSihe %Bﬁﬂnﬁht etscutkea herenest Spetmaum apgenerddly a

L1 meters (0 00SArGNARY Sty SESt RELTAE At Ot o4 i1 frmblerv! B.616

- base 26 cross sectincies)f dlameterl. otmthm indghes ezjeset)iomwwdes & Cross
~ provides a base 2 S 0 el dn S&€S g 7
mllimeters (. 0013%%@2?’3 ?‘ﬁ‘tg ? :-:ES'S'sgt rﬂ?%%’&r eéﬁ g‘b% bt 17 square
ratio of base 26 Mbkbleﬁeﬁl(@n@ﬂ arsﬂ&"teo‘m»’tﬁ

WoiaoparsY E1Gudan shaped
secti onal drea of guls StrossVigEttons off abdut 110 WAVI fueters ofG:040 inches)

d
and. pref erheaYYiess s P gABLENTIR (FOEHIRAT o AEFH o aouEr 0-&1 ot
Ige eﬂgaglmlmmos 3(10013)1 sqmeertnthes)l.}/ Thity stractunenaesulgst fmnat he
ohich lonei toarry mes i bage’ 26 2P sltfo hbaer--rnaveo WIGREI e) SABREN LHoss
substrate As tﬂsﬁim&\elﬁt of abouyk Sahgaiie %mme“@r §f9mentioned
cany protrué n | atgh to the periphery of shank 28 (ot her t han

Brotrus on resists sep&%tef&ertf“erémalswtﬁm%@ff‘..saei ) tpe, R 2687 and
. The term "peri pherprefarsbly 1$1eontiguous witinthe distal endook) the shank:28. The
B A R ot o i
. Which is geperal| yperdphenyc @fnishank, 28qcand, may: further have bhsgcyy‘ cogponent
Particularl y7 the {jpfegr %ngmmmuyn ﬂ&asecosyeomr towapdscor away from the
Pl ek BT A, MR e U o veres
- have both lateral anyl protyisioni hatieratctoothe cpardpherys of shanks 280(other than
UL L SR YRR, gty S ad® gk e, S
engagi ng maaé[as 30 ipeotyusien wesistsaseparation qr Wﬂiy '?P&Es'?&F{]]’ ng surface.
(Tudi nalthy terh SPepiplicty® aRing the Vugew suPfscy ofkheyprong 22. The
term *radially" means from or rds the perpendicular to the
substrate 24, which perpendicular passes through the origin 36

which 1s generally centered within the footprint of the base 26.
25 | ) Perticuhr‘ly, the leten\ P rusion has a vector component
parallel to and ,faci_n_g toyaros t ‘lane of the substrate 2¢4. It
1s to be recognized that the engaging means 30 and shank 28 may
have both lateral and’ long‘ltudi sector components. It is not
important that a sharply. defined terminus of the shank 28 distal

end be apparent. or that a . dem: 4on between the shank 28 _and

30

engaging means 30 ‘be discernibl all. It 1s only necessary
that a 'Iongitudineny oriented .of the shank 28 periphery be
_ 1nterrupted so that the. engaging: means 30 has a face with a vector
component paramel to nd facing':e the f‘lane of the substrate 24.

35 The ‘engaging means 3 ) greater lateral projection

38 than the shank - 28, or vice- 1, as desired. As {llustrated
in the figures, the engaging means 30 1s preferably generally
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lnterrupted so that the engaging neans 30 has a face with a vector
~component parallel to and facing the plane of the substrate 24. 35

~The engaging neans 30 may have a greater lateral projection

t han the sha¥R93/8002% vice-versa, as desi rgs As illustrat edpcrmssvz/oﬁ?‘)l n
the figures, the engaging neans 30 is prefé&ably generally

20 arcuate and may have a reentrant curve. |f the engaging neans
30 . has a reentrant curve, the engagi ng neans 30 includes a segnent

“whi ch |'ongi tudi “a'*% u30P TRy Wﬁivih‘?rﬁﬂhﬂﬁ@kﬁﬂ% i 1£ tthe émgi means 30 Of

va location laterally spaced fromt . ""hl s se
“lateral ly directedhdSofar8entriat ey, 2@" 809344 wﬁ\sﬁt‘gﬁeéd segment
"ubstrate 24 tbecthenbase 126

.not be radially dlmﬁ%hevon‘gemﬁalwepprosqm;teiﬁt :
‘means 30 of each pr ong gg;%erﬁsl&e%f'gff :spiggquPﬂge e@ﬁ@&@lilsy
28dadthaough the segmest need

extend substantialy? i
ord gﬁoﬁs opi ¢ peel strengt hs

“uni directi omal | y o'htembly ﬂmnctcd rhﬁgt‘dﬁ'tm 'sh

| randonly orient ed %afiﬁlwhﬂ‘-émﬂowt'ds rigfoy R
L PTI0g c28; OF nME FATEERHD

smfﬁnltﬂﬁyt hén orthei nganef

in any |ateral di rectlo
tines which project subhe a?ﬂﬂaﬁh‘@? 3?3(921 30 of

¥ unid ' g’fﬁa%ireg'tgi I%Fi) %&Eﬁgﬂi
"engagi ng negps 30. {s desired,coremunde. nmdnl'lmo ted to provideguhstansially30
- strength or shear Q@#ﬂ;‘n@QWbe I’P@"k'Z(b'Ped tf'&ﬁft!‘ﬁf;.

?ﬁfl hing a genera:ck YSteRn VK oy Imermg exte
e receiving sur rce 0 15
" recei ving su?f ace gf %ﬁg q'nagr fgiﬂtdg 1y
- and d fib f
e e o vt Eiufibid e PehpOk tn any n%‘?&?’fé%&ﬂ‘i@‘% fog”

: IThte enlgagl ng [reaHSoﬁé) ssaetdfduwtshank 28, defasin sg'eaemeytcmm oat1ine, tid
atera lrectli on -

~ penetrate the openpﬁber{(ﬂ% hﬁ‘e 86%“’\% f theé %gé‘SSFﬁa’g@%‘% ?‘Bg%cgg%tﬁ’%n

. of the engagl\;ng mestrands ehddbersoof the receisi urfacpcatoithat tnneneraddusiofys

- of the receiVing SHEﬁ;@a‘iﬁre #of the engadr 8 fddns séecﬁ@ﬂeﬂ‘&@nﬁ‘%etween

.- geonetry of the engagin ot tical

“the engagi ng means t88 ﬁ%‘gi"g means 30, tf8§rf RF"WnPght& ving

suf }‘ i ci Snt hshear aggrfutediprgvents releasw rgfn: hstemwg)rrsmuezohfmbstheed

- peel and shear stren 7o! y

of prongs 22 of a (5 %{%"gé'ﬂf“ﬁdé’ﬂ%ﬂ }ﬁéﬁgp od| mﬁ%@}ﬁ%ﬁ{ﬁ@
“herein, a hagk- shafastening system 20 isexgepded. ﬁgngggmmagsasmmmnmt
‘lateral proj€eti Onvgﬁ {)ﬂ%{-&ﬁct too far HEhE MaReriV AUPERTORS dtheritie’ D! €
~lateral periphery o -
engaging ‘means 30 my not penetra the opening of the receiving
surface_._ The cross section 0 _;-engaging means 30 should be
sized to penetrate the p_genin_g of ‘the receiving surface.

- " The cross sectional area and geometry of the engaging means
30 are ‘not i:rit‘lca‘l,_ $0- long . the engaging means 30 has
structun'l 1ntegrity which provides sufficient shear and bending
strengths to accomodate ‘the d ' peel and shear strengths of a

) fastening 'system 20: having_ an ay of prongs 22 of a given

" 30 density. ‘For the emb ent. bed ‘herein, a hook-shaped tine

3

particuhr app‘lication-. fz.;th;' fasténing system 20.

General'ly as
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G 79 mllinmeters to about 0.90 mllineters (0.03 to 0.04 inches)

i'$ suitable. 35 The array of prongs 22 nmay be of any pattern and
‘density as desired, to achieve the peel and shear %.E Plﬁﬂﬁ
requi red fovO®MO002S partlcul ar applilcatlon of the fas I Ng system
20. Generally as t he

array density increases, peel strength and shear strength
_proportionately increase in a linear fashion. . The i ndividual

provent “the engagis ﬁani“"““ 3 ?ﬁi‘*‘?ﬁeﬂc?’"“"r‘t‘;‘“@"‘e‘ﬁ o B rength
intercepting strabffBoRtionpg rﬂﬁ? nh'?g ?}ﬂ@@ Oﬁ'{ hindividual
_prongs 22 ar eftoopt'ﬁj:gségyslmd'{;e?t bermcion@ympaaﬁ%n@p dhE;tfcre with and

" receiving surface $he" eraa f‘%m 0gf Up ﬁfec ongs 22 from

~ openi ngs between P R?r ands Convers I%e pr

sholl d not soe so intercentiipg ssirands or fibersqof r"é‘ﬁaﬁe% g %Fr‘ea If the f
~substrate 24 to p e QB t gpa onpSCEIg! Or St f nd
+ peel strengths. B%Q 221 iﬁsm e‘]%?\?in gcae géto dis 022 t he ag > sﬂ'ZGS1 in
" rows, so that "‘e“'ﬂ!ﬂcﬁ‘ﬂ‘fﬂ% !E’*"g‘g@ﬁesgﬁ'? &ﬂal% 068 Ff

- de aC?_nt |orogg15 opening® betwéen thestrandsyonchibers. conmme‘lv.l the rprongsmme
~direction an S 0 i ng
i process dég%"r‘gb'gog WPE%&‘% #38& % ﬂf?‘bﬁf’l gélc crrac | ngm
~direction 49 oﬁmbetms 2ani provide acfastanin &gg adequateshear:
~equal l'y _ & el rﬂ% dth? adj acent nachi ne d| rect ion and

- hi [ |
UniTormetress 20  Mifs é HaBeRiR 80 dHsBosi 1o aritod 22 I vols ot b ¥
B ][ectel vi ng SUFIaCEeach prong Mets geperallyoequadly spacede frgapithe cadjacent: prong |

astenin system U se

-~ herein tﬁe %/erm é?tcﬁﬂe rmruér%"t bgﬁﬁ'tﬁgi Q‘J‘E@ea H bl ll““:hliﬂnse dire%ti A?’hdj

in the magdhine cuoseepachine divectionsacearding: toothe manufasguring arecessen
i acont Crove, Tyesanbed e AbiMP YRS Enerally, eschmidfig dBAction
prongs 22 with a GPE Fn"?;é ﬁgﬂhéﬁ%&%{h "f"o%f prongs 22 rﬁ%of'fﬁetf'er%q“[‘

“about 5. Ogl m | 1§ mspeced (frodd the (adiacentcmechinen digection tmllt rtrusﬁmd:ilmg
i t e, | O

B ﬁchZSS gel - efJgrtreé}AoR I?&E oPk{m@% 93, t6 C;ﬁ%vi& a generﬁlh U Fofh Sstrlsd

ctron rows

are prefer apgy of field ébb?‘lﬂ)bp%ttéﬂyfmnml system 20 and the "“Pﬂ'iﬁ'les“" ace
cross-machi ne dir afiehOfeparation Dfercebeard 3jf116¢ tol thé fastening system 20 and

the receiving surface.
As used . herein ‘the term- pitch' refers to the distance,
"measured either in the machine direction or cross-machine
25 _ direction. between the centers of the footprints of the bases 26
of prongs 22 in adj__acent rows. Typicﬂly a fastening system 20
- having an array of prongs 22 with a pitch ranging from about 1.02
millimeters to about 5.08 uﬂ‘limters {0.04 to 0.20 inches) in
] both directions fs suftable, with a pitch of about 2.03
ap mﬂumeters (0 08 inches) being p,__férred. Adjacent cross-machine
direction rows are preferably offset approximately one-half pitch
“in the . cross-machine direction: to double the distance in the
machine direction between the addacent cross-machine direction
TOWS. -
35 " The _prongs 22 may be though_, o_f as disposed in a2 matrix on a
one sqnare centineter grid having ‘an array of prongs 22 with about
2 to about 20 rows of prongs 22 ber centimeter {5 to 50 rows per
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““machi ne direction between the adjacent cross-machine direction

i-ﬁoms. 35 The prongs 22 nmay be thought - of as disposed in a matrix
- on a -one square centineter grid having an array oc{esg®4d9 W th
. about WQ0 93/60025t 0 about 20 rows of pron?s 22 per centinmeter (5 to 50
rows per 22 inch) in
both the machi ne and cross-nmachine directions, preferably about 9
.rows of prongs 22 per centlneter (23 rows per inch) in each

direction. | Thi S (b g bdse’ BR¢ bhchthel ok SR BRtATHE AFeCOans, prefEvibIg

. about 4 to about uare cen rongs
 per square inch) abbuislmmatef 291‘0095 22 per Ce"meefyﬁ"oﬁaé Ewwrbg"‘gﬂ

©any thermally SeRakh!dfrebPAdH.! 2¥his gridmitheﬁnstwvle fustentpaystent aom ng

when solid, but not. so al l'ure ac nin
system 20 is subjha¥i Qﬂj‘ib’ﬁ 4 t° §QB‘&? MOHWFCE%" qﬁ?ﬁégﬂeﬂ'é#gfn (&g "9
"thernmal | ysssen5| tagne roﬁ@ﬁfp‘erasquare {nch) ofl msmuhzg: adual |y changes from

e sol 3ot 10 e prony A4 M 5B 7 Gy ferfi 'jge‘"%'ﬁf“"@‘“"

~ fractured or can whichdisgstable and shapeamt&dnﬂwdhﬂbﬁﬂ sshdeittleand

when subj ected toupyg fmg??a:s&hi-? & 66 FaSEEIIRg HYsteh 'ED rmt sibjrctéd Toan
| ast t I )
of “about | C2u5apanation farcas oy AszusehaeOHI. k‘.nhgmﬁuﬁ SeATLEVEr nlys 3,

(35, 00 - Ito %tlgpfﬂpwdﬁ gleadmuyr changed) from the solid Btatencto thec
prong nat ed¥ a a .ne 0 f
easy processing gf gd @PS?I'!P%%?&?BE@““" gfs'%% ﬁqu&?ﬁe sgu%% o
and tough consi stemix;vatoccmpdr when dhe - prong 22. h&arfﬂcél t%l? icap ne:longey
point, so that thg,Gagy ?h ngn bﬁn the prese?ucéebfhiﬂdaﬂﬁeﬁ heutJeered

nmeans 30 easily fornEd accor ure

uf act.u
~ recited bel ow. |tseparating forcess arﬁ"efﬁ%ﬁbjy the- mtefﬁg Sﬁ)ﬁg%t € tensile
~viscoel astic, to ghdulus] Onesshired vattoiding te AST 3StandardoD-638] cof about

ff 1
Phe- ongngi nsr 010 20oqousodt Bp a0t 20600500 Kildarahd' Per sausre WEEHPIAXMY -
from about 20 to &bdi%,000@odnds: per ssquaneidnch).t he t enper at ure of
‘application to the sulﬁg{{@&b g% |p§.°§*|/e.;ﬁb+ﬂ1 %Fm‘a Favesiat HeTHing bﬁ,imaw ed

iwWwth a Rheonetrics Md anl ca

Spect ro ter th
. dynani ¢ operati ngenegh o proyide for epsy processing nQ“ éﬁé&/ﬂ’gm ﬁ&)%
~ mater| al Stzroai n. vhsebsity aodprovide a tacky and tough consistency at temperatures

near the material melting. poiat, - so that the shanks 28 may be
stretched and the engaging means ).easily formed according to the
~ method of manufacture recited below It is also important that
the prongs 22 be viscoelastic, to aliow for more variation in the
parameters tffecting prong strncture. and particularly the

# geometry of the engaging means 30  Material having a complex
viscosity ranging from about 20 t about 100 Pascal seconds at the
temperature of application to the ubstrate 24 1s suitable.

The viscosity may be- neasu vith a Rheometrics Model 800

30 .Iiechanica‘l Spectrometer using th amic operating mode at a 10
Hertz samp‘ling frequency and 10% aterial strain. A disk and
plate type geometry is preferred rticularly with a disk having
a radius of about 12.5 wil '
millimeter: between the d

as The prfongs 22 are’p

material. . The term °
po'lymers of a themal\y sensitive mteri al which flows under the
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pl ate type geonetry is preferred, particularly with a di sk having a’

cradius of about 12.5 mlllrreters and a gap of about 1.0 mllimeter

. between thg ggyaﬂ@lgd pl at e. The prongs 22 are ppPerTAIS,IG4a6Y y

. conpri sed Y nopl astic materg3al . The term "thernoplastic”
refers uncrossl i nked polymers of a thermally sensitive
“materi al Wmch fl ows under the

- 23 appl ication of. heat or pressure. Hot nelt adhesive

thernopl astics  applicatéomaftbeati ar|pressyre.s iotcmeltoadhesive.dherropinstics
fastening system gpq parﬁ@uﬁrl&hﬁeﬂr 4ue féd 'ﬂvﬁiﬁdﬁ’&ur@a’tﬁé Gl‘ikﬁét\ Systen
_accordance with the roces escri bed apc ge Xi %
“herein the phrase 20 of the ghesend t“!\ﬁﬁggpvéa‘*_,{ ?rs]yt t?@f“ﬁaﬂ‘:&s 9‘ the
conpounds, nor nal |pfocess desoeibed ahd relatmed tiedowit UAS, uséd terdtic il phrdsd at

Bcanpl 05 5 or WG aeth aongbfle’! s¥e o Uheuiie ot hﬁﬁﬁh{\iﬁo}%ﬁ‘v

Adhesi ves" si3ddorat Erbom obemerltlmemg ﬂkﬁhstbpcgllﬁ)l At levated
Van Nostrand 10 - t w mﬁp w
" York, 10020, temp?\ﬁtﬂﬁ@i is ncor )i gﬁ?gm "'3‘(-:";3%b .ﬁﬂ"tﬂﬁ stf‘ er ence. led®

- Pol yester and of hot [!@ﬂ?éﬂ#'ﬂ&"%w he| f"“ﬂdo‘@eﬁhﬁleg‘“@ek OfAdbesdves™,y
suitable and Secondl’rﬁflﬁdne anySsﬁéi?e,r ﬁﬁ!ﬂisﬁ“e‘ﬁm by Yaw Noserandand

ashectivelgp 15 RetARIE %ﬁ-%#)@s €35, ety Wi, e, SR Yok 1oy, o,

. adhesi ve mwllchg B cdnq:omorateﬁ:oimtqlmf byiboeferzdce2 P&olyéstneccmds
at about k ’w;.{ a hot
mel t adheé? % I'S seﬂﬁzte iiflan agﬁ’e‘;glgv\éw |n *C‘H‘H Iesg%l scos y

- of about opreferred. 1 Apased| heyedpndheat e%o@? MFErrﬂ'@ heelysmide®

fB ou?dkto wor k Zocomean eidins’ hagmgltmthewgzghettevedﬁdtmh@samsnﬂ Eeﬁeibv the
OSTI an 0 S S,as as e
~found to 18 V\nBI‘ kﬁéﬂ”‘ﬁﬁ&" Q’ﬂtdgeﬁg %ﬁfi“a&ﬁeg?\%tﬁé? AN Aghg 'e"@he
Henkel  ° Cohpeing diconplexavtscosity mfoabnuhmeg 2 Pascalaseconds Manbautﬁl t
"~ 6300 h 2

. enbodi nent  of atshggé?ashtqulﬂﬁégtp mt{& Vﬁl rk ae“. If aI Ipbg‘rugp dﬁgenlqﬂ}ure
3, the engagi ng neadhesive igelec eltm ;ghesive havings ancomplex; mqo; ty of
“(nushroonm) shaped. afié wfmomswmbﬁ@d at iegs zorc has be@n ORJuRd Ao Work

found shape. PTOLTRRIES ' ABLMBT B SADS° Ny Bapeted by, 1L Rkl O
- geonetry, parti cutamﬂayytﬁfeﬂg“h‘l;ahl.W&spmseusl 3s No. 7199 hasttmpndfmngaty ng
- means 30" struct ur gorPhigy} deq baﬁyﬁ'ﬂﬂé‘“ﬁﬁgﬁei@%hesive marketed by the Henkel
: Company of Kankakee, HNlinots under the tradename Macromelt 6300

has been found to work well.

25 " In a second embodiment o_f ‘the fastening system 20’,
{llustrated by Figure 3, the en_gag.__ing means 30’ may be generally
semispherically (mushroom) shaped. The term *semispherical® means
‘a generally round Shap.e;fpro_tr:ud g in multiple directions and 1s

) inclusive of hemispheres: and ‘spheres, but not limited to regular

30 shapes. This geometry, particu'larly the generally spherically
shaped engaging means 30’ struc » provides the advantage that
‘Jess disturbance to the strands of :the receiving surface typically
occurs. when the engaging means is removed from the receiving
surface. This causes 1ess 'vis le damage to the receiving

35 ' surface. allowing it to. be reus | greater number of times. If
' - the senispher*lcal'ly shaped engaging means 30’ {s selected, the

shank 28'. is preferab]y .more near'ly orthogona'l to the plane of the
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#} ess di sturbance to the strands of the receiving surface typically
octcurs when the engaging neans 30' is renmoved fromthe receiving
. surface. _This causes |ess visible damage to the recepefi%h9e2/03269
surface, YP8MORRSit to be reused a greatE{3 nunber of times. |If
the sem spherical ly shaped engagi ng neans”30" is selected, the
shank 28" is preferably nore nearly orthogonal to the plane of the

- 24 substrate 24'. to all ow.easier penetration into the openings of
" the recei ving SULE0R-A 8804 t@dm%wdéi‘?ﬁ? pbiti-iion’ AR Vc'hﬁgopentngs of
surface as the enga gl ng ans % I S r ased fyom t he rf g g
surface. A shanktB& "ﬁ%ﬁ/‘ v ﬂﬁ?ea[' ? Fpdugs, damage 1o gethving
90[err] I %uﬁfsdcelags ethe engaging mean's"0301r d¥i el easedr tingn Zﬂte vécéfvéng
_ proper: proportion Vi %S ¢
means 30', the eﬁgﬁg%#g %&R@'@Gy Mﬁ"@‘igh{@l‘%i aginéwzpota{rougggiggﬁtgt he
© circunfergnce of ishsuithablé 28' a lateral di stance sufficient to

i ntercept the st randﬁ, pﬁwage‘ prong 227 YFet ng fbﬁ&rtt*bﬂs fmg,gg r*ude

~so far that the mass of % I S una ,
"rigidly supportedengrally %ﬂﬂ"ﬂcn ‘gﬁ%“‘grﬂeﬂﬂ% 0he the Rngaging, means 30%

gnSF ai3|e§ fﬁft Lgeham;d Q'aﬂﬁ“} protrude fron hﬁe ?Wﬁere%&e ofti¢hé extank, Zea'leael .
- devia

~ means 30' relati \)étFB' @tslig"c‘ suf!ﬁgﬁzﬁzgﬂ) H"gé‘tﬁ# hgﬂtsééﬁ'ﬁ/ §F|d%8 gssg

_. sect | onal rea bawcetwing surface,nbud oot iprotrude so far that the maserofd théank

" haV| t he t rea

| and gty the :ﬁé %%@C shtd?haf uﬁba 3td ) rigtdly su ﬁ%ﬁ%@”ﬁ{aﬁi‘

" shank 28' of abou#8's0rcthe shapk V\H 0 eT‘!"Fs‘“}s&“ﬂ@ 20As e 2pglR)a'z8f the
~ highest el evati OrthEeashdnkneER8s decréasebs (Hleen devéstes furtherhe fhdhahé

For'an enbodi renceRe eIt Sod Bast @A GoRUARH Bdng 20y peldERR e
a snoot h t{sanSL 1 |shankr33ﬁ tsteummk trtegrity Mdeﬂg&gl sectionals area becomas' |

- and for whtch the‘1| n between t he shank 28" and engag| ng
- means 30" is eastly determn

inary cuttin
©40'-40" is three- fourN‘Fs‘PBTedtH g%erqgg\‘, ath edpﬁeaﬁgetf’rmh“t e"G'nt"ﬂ\e
- plane of the subséredsesdctions) abea AindndiisRter vatics Ubscrﬁbedtabove. and aRf

L2 en9Rsing TeanShald, alrhe tnd B AL et G RRR WIS 1S o be
‘used to de&&r ni nerecognized the Mlt}estoeleyhtmmessumtepts larre | ton bentpked gfrom
the highest elevation of the shank 28’ and not from the engaging

means 30°.
For an embodiment, as 111ustrated in Figure 3, which does not
have a smooth transition from the shank 28’ to the engaging means
25 '30'. and “for which the demarcatt__on between the shank 28’ and
_ engaging means 30’ {s easily det "‘mtned. the {imaginary cutting
plane 40°-40° is three-fourths of the perpendicular distance froa
the plane of the substrate 24' to the plane tangent to the potnt
. of the engaging means 30" ‘which s longitudinally closest to the
30 plane of the substrate 24’, The ._.-.;.cutting plane 40/-40’ {s then
used to determine the ang1e o' of the shank 28, the leading edge
angle f’ and tratling edge ang'le pT' as described above. ,
The . -engaging means 30’ :sh d radially pro:lect, in each
Jateral direction, from the perip of the distal end 29’ of the
shank 28 at least about 2§ peree f the diameter of the distal
end 29/ of .the shank 28, and pref ably at least about 38 percent
of such- diameter A‘Itemattvely _stated if the diameter of the

3/
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S?-’.i_angl e [err] and trailing edge angle [err] as described above.
. The engagi ng neans 30' should radially project, in each | at er al

“direction, fromthe periphery of the distal end 29" of the 1592/ %z,ank
28" at | easvo aB0e2525 percent of the di amgfger of the distal PCT/US92/04

- 29" of the shank 28, and preferably at |eaSt about 38 percent of
- such diameter. Alternatively stated, if the dianeter of the

- 25 di stal. end 29'. of shank 28" is normalized to 1.0, the dianeter
. of the engaﬂsm éﬁﬁm' W sialkus’ He wirmdEed to 3. Oﬁrwepdﬁmeltebqu at

17 A ikl I R i T g s,

times the di anet eleast ﬂh735 minesaltherdiaﬂeterobfttm distak @ml 29 of theTskankhank
28" hei ght shoul d ? l;ﬂ to§@ ﬁg, U?Stﬁehslfe 26' 52@31@ abdutt he

di stal end 29’ ro er udl na &ace :
" the engagi §9 meang %Cﬂ Wﬁoﬁi& h’éimgt?ﬁtfé“ d"“ﬂ eod 29J[‘h8 I

di)m?{‘s'log ?f thet ?ﬁﬂaﬂimt WGH?ZQ %ﬁﬂt&l@e about/ Qﬂsegﬂgﬁ&m]?ﬁ?g.iﬂeﬁ the
. abou I mes |arre r {0 | st.a en o e
- 28 tFEsP nmfg E!'erﬁ“go 29 of ﬁb’tfre‘hé et%frﬁfgéﬁyng

ot he engag'lm;gitudim'lilﬁ spade dthe atngagthgoimeans mstfm n@!esysnbsm'm of

- Fi 2t t | t t

bt harng e engaly e TbigRART Nirahiich, of 266 Vil ﬁﬁe““?

' a heat soug ge | ongangeiifpom apout; Pek; toaboyhl§ times '\9 t%‘héf the distﬂ
~substrate 50 that ghite2gdage gﬁ@ slﬁmzthﬁ proxi nal end of the shank

. 28' t heated:'t t t. th Ita t hod
7 10 bring the hi ghodiectistabing siitem ¢6% of tfure 3 34 fitoBy heatspg (R,
mllineters to ab(engaghglmnsl B0eand dism endtof (thé fastening systems20 oof a
“ heat h

T e e e
prong e rt iend

:tlh ne Ztyl ewgngagl ragmen%mngoﬁgamqimmmmtw t?ﬁmsmr iplaheé Yof the
shaped engagi ng neaps,'s uag i,S

becguse tﬁegangl e s[u§ H‘ttéf s‘f %‘€%Qﬁib‘f§ (f"?eém H dof the shank
trailing edge anglag. Pur!miarhﬁtﬁ tp d@b ilustsahstmltlmg Ippinhan@ suitable
the engaging ”Ea”%&ﬂo&’f 'tﬂ tlﬁ '?ngﬁﬁé@ eTdatFin %? h& kaﬁﬁ% & within

into the engagi ng neans 9£
af orenenti giged M I§h°REn3 OGQ ‘Pﬁ?«!'ﬁwtﬁg abavt 0.1 @idlineters (0.1 to 0.4

inches) of a heat source, such as a hot wire heated to about
440°C.
| The ‘1eading edge angle B’ and trailing edge angle S7’ of the
prong., 22 wﬂl be similar to that of the corresponding hook-shaped
25 tine sty‘le engaging means prong 22. from which the semispherically
shaped engaging means style prong 22’ was formed. This occurs
_because the ‘angle o' of the shank 28’ and leading edge and
traﬂing edge angles B’ and 7' do not substantially change as
. the engaging means 30 of Figure 2 is heated and melted to flow
30 -1nto the engaging means 30’ of Figure 3.
For: the aforementioned Milliken 970026 receiving surface, the
‘engaging: means 30’ of Figure 3 should preferably have a lateral
and long‘” udinal dimension of about 0.029 millimeters to about -
0.032 mfllimeters (. 001 1nches), and be disposed on a shank 28’
35 having 4 base 26’ diameter of about 0.30 millimeters to about
‘ 0,048 nﬂ‘l meters (012 to .002 {inches) and a diameter at the
'dista‘l -;en___f 29’_ of about 0 015 mﬂhmeters to about 0.020
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{':".f"._:};engagi ng means 30" of Figure 3 should preferably have a |ateral

.. and | ongi tudinal dinmension of about 0.029 mllimeters to about
0.032 mllimeters (.001 inches), and be disposed on a shank pefi/US92364769
havi ng a M@éyél?“”dl aneter of about 0.30 llimeters to about

0.045 nmillimeters (.012 to .002 inches) dhd a dianeter at the
di stal end 29' of about 0.'016 mllimeters to about 0.020
26 mllimeters (0.0006 to 0.0007 inches). The distal end 29" of the

shank 28" shoul dg % msqd 0006 V€L 0. 000TUE néhed}. NiThei distal semn@9’ of thebout
S HIEEE el cyrptsitmonc irtpgete PR

substrate 24', a®
proj ection 38 ofyhainud.s0. mé1 Tisketenset(cON ttnahbnuto 0.020 {nches) i ahoveethes

Eg 8% ,tngheg) 0287208 e subdteléy 20/ Jand I8 X U:_\géiom Have
The fasteging syat éatmlanmeutw B8 b 8,86 1Y LSt 18 2bout g, T

manuf act ured usi raﬂ Sg avw eop?zg‘lt “]g.ep, Cﬁb&éfenb‘ly aboutVv .64
prlntlnglswell novvnlnt 'b

ustrated U. S. Pat ent No.
4,643,130 i ssued widhineteys £0. °%98!§‘°Pi) ‘Sheat h et aI and
|ncorporat ed herein by reference ¢68 [0Fs general . state of

~th f

R0, Wi B ey e arodl O
. roll 74. The rol lmay7beamanufactured using mtmdiffﬁd gravure piriatingy ppogess. el
~centerlindd di spogg e BRI R nY Bt ¢ Hroje? {the art as PiTeserated! by U.S.

' substrate 24. The rTo r ot r spectlve
. centerlines and Patedt Noyedeb43,130 1884 Fﬁ&ﬁ'ﬁ'ﬂcgy 1988, ‘%ﬁ"&!ﬂ

. ?ﬁth magtm tu?? anﬂhdjlﬁeﬁépo?ﬁtedathewﬂl hyp referenc@Oto 11lustratef ﬂesgeuh’lboth
; e print ro y ny4

' external notive ’f% E f' '5‘3?#5171@ Qg ?@rg ‘h the d£db\£€ga ?ernal

. notive forc and pt&sedeﬁmodgh dlhb. afp verfayped (hegweem Awo rolls, a gy

wtht Bﬁt tl thst o2 a gAg ﬁk&ﬁrgﬂi\trﬂgclwum%agi% Whd 74 have sumaumwl ng
The deposi t1 ng. memuial £6 gaval 183” senter] fnes BEiRRSEL aeneral1y Barafiel °ES “the

- tenperature of th plamt of thle snbsnrmgz&zzmm rots [72qand! 74t are rotated about
?Lgvhgghlsﬁgsgﬁgt 1:% r#gﬁ?%@ %@Eﬁ)ons a ty| ePd%&ﬁqgl rh@m " sufface
- density of Brongsvebmﬂtﬁsninmthrm}ﬂw rectienoat; the) nip point 70.
: If desired, both the print roll 72 and the backing roll 74 may be
driven by an external mtive force (not shown), or one roll driven
by extemﬂ motive force: and the second roll driven by frictional
engagement with the first roll. An a‘lternat'lng current electric
motor having an outp.ut' : of -about 1,500 watts provides adequate

2 motive force.

The depositing member shou\d be able to accommodate the
temperature of the mat a1 of prongs 22 in the liquid state,
provide substantially uniform pitch between the prongs 22 in both
the machine and cross-machine directions and yield the desired

30 density of .prongs 22 Mn_ the array. Also, the depositing
member should be able to roduce prongs having various diameters
of the base 26 and heights of the shank 23. The phrase
*depositing. member® ‘reférs to anything which transfers 1iquid

35 prong material from ab quahtity to the substrate 24 in dosages

corresponding to indiv 1 prongs 22. The term “deposit® means
to transfer prong mteriﬂ “from the bulk form and dose such

This Sheet Has Been RTlaced

L]




.‘menber shoul d be able to produce prongs having various dianmeters

cof the base 26 and heights of the shank 23. The phrase

" "depositin nenber refers to anything which transfers Iliqu

prong mat eNQPOPYS a bul k quantity to thegsubstrate 24 in dgggnﬁEZAM"w
fcorrespondlng to individual prongs 22. The term "deposit" means

.to transfer prong material fromthe bulk form and dose such

27 material onto the substrate- 24 in wunits corresponding
to i ndi vi daatlerpalongat®2.the substrate 2Zhe inui rdtise cpespanding metober

is a print roll array of one or nore cells 76. As used
“herein the term' ﬁu&h?,’(&@q ﬁ%ng e%zers to any cavity, or other conponent of

the print roll 72, One S“\Mﬂ‘ﬂl@ depes it ingsmesbeng 15nd anint Mdni2 having an o
the substrate 24 apray ofa&ﬁz @PPRsre Telly snrratkslededonbﬁmhen&umw ahenz*4 in

di t { t
H (Lg% A o e R Y

havi ng apertures whichnteinsfers proay maténiald ﬁtﬂat answmgto the substrete 624 i's

orof orr ed deposi (11 SHERBLES" fhig” fapersdl ogd Con substratsl 24,65 iblete

desi red. units.TFl’eMsetSt aopaxticulsnlypreferred| dewssip inambut t he
“ surface of 15 t he I pgn t g,Pﬁp
. of the f oqt prmi*gdha Eﬁ‘daggeged?g?gl][ﬁ\P lﬁe@ﬁ Gﬁa:i % “ &crtbl on area
of Johe COHONRY havinge dpertizsts T eEhas AhTRush whAch alten Brong

a]pprﬁXI gatel ¥6€q%mdtewat helsdesxtmdecshamoaruheareabsti-atdﬂezloot mwrilﬁt is a
. of the base

: 1 ongi tudi nal ﬁ tﬁ@lﬁ*ﬁ? i@@ SZ"%SQE{}"%%@?F€ 3§| Wy%%% g"%g of
- per pendi cul ar d| sprangs Rdmdersér se 26 to the point or segnent of

o Tore Than appr axd e ect fnal \erdle G U JelP 6, takln KRS i face of
78, "The | ongi touti the RI1ANES U 124 swrp{‘angome@ené# A i&ﬁ%ﬁge of the
- constant. This isfdrtprine ofothelbasef26t bf theqprehg22ng Thet sedtdbndls area of

0o the surface ?Zh@fé%e‘ﬁﬁdf"&?sﬁﬁ?“f?ﬁ?% S48 B, Tl 16 Spoutd e
“sone of it will roeppnoximatelycequal |to7thesdesined shaperandsacea of the footprint
the substrate 24.of 3fe base 26. T@Heﬁtlpbﬁrﬂlezéeﬂe'lsr%' pard), | detePiiires tHe
machi ne di rzgct | On’longitudinﬂ length of the prong 22, specifically the
perpendicu‘l ar distance from the base-'zs to the point or segment of
_ highest elevation. However, as the jepth of the cell 76 increases
to more than approximately 70 perce nt of the diameter of the cell
76, the longitudinal dimension of '*the prong 22 generally remains
25 constant. This is because not all -of the 1iquid prong material is
‘pulled out of the cell 76 and deposited on the substrate 24. Due
to the surface tension and viscosity of the 1iquid prong material,
some of 1t will remain in the ¢ 76 and not be transferred to
~the substrate 24. _ |
50 For a prong 22 generally or nted in the machine direction, a
blind, generally cylindrically ped cell 76 having a depth
between about 50 and about 70 pe ent of the diameter {s adequate.
If desired, the cell 76 may be soinewhat frustoconically tapered in
shape, as shown in Figures E:;_;__l__ta__ and 14b, to accommodate
35 conventional manufat:turin;g; proce e__é', -such as chemical etching.
If frustoconically shaped, the included angle of the taper of
the cell 76 should be no more.f:than about 45° to produce the
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_:the substr

iblind, generally cylindrically shaped cell 76 having a depth

~bet ween about 50 and about 70 percent of the dianeter is adequate.

|f desired, the cell 76 nmay be sonmewhat frustoconically tap 156%/04769
shape, aswOMRAM2S i n  Fi gures 1l1l4a and Jdb, to accommodate
conventi onal manufacturing processes, such as chem cal etching.

| f frustoconically shaped, the included angle of the taper of t he
cell 76 should be no nore than about 45[err] to produce the _ '
28 prep séfmeaapﬂferobftm Fhamk 28 aigd !‘%‘?&”&P“‘%i‘? tgheghest

o 1ot e BV EAIES LIS Ascusted bots's obt e TAPAF.AY s cell 76 has

relsul 1a | }‘ t he anbuehﬂB rafntluded tngbe.srlalﬂmngrzz Having | tod6much taper may

cylindrical, a s 0 e, S

r)ésult and thergg%ﬁhavgfg@rlegg“"gﬁ%ggﬁeﬁg gq% éggﬁt %Ethcﬁé‘ 76 1s

embodi nent gdescri sybindniealy a shank 28 ofivgenpraily n!ﬂilfdmj cnogs esen‘tion may

about 45[err]. peSURTE! Sid atnérbsy hive 5! p@pr 3{? s. r the

Il meters to abou L] Voo, ks (oF" Bighe § L

T o et i iy A a6 e i e o

_f|1_1h| i met;ars) I P %abﬁuﬂ 48°, nghdsanpteeuats tﬂeSLﬁ_dl!ib'pQrmﬂﬂ é¢. about 0.89

: e print ro e" S

 coi I’IEI dent with tﬁz{ﬁ“ﬁgsé%ﬁﬂeiﬁ)"“hgﬁﬁe;@ih& nmg f“ng 043 fuches) and

. to press tgﬁ adhesl v&n’thonl‘inuﬁlteﬂf‘m 7about 10:25pmiidlimesers 72o oabout 0.51 :
e Y h W 0

“:drive the opp05| ng roftafﬂ bdﬂ wd. bf ﬂ%e; 5"-'-“ Er@%g 2.

: {M‘;s n é rnaI--z--'(f'Q
tbacking roll 74 shoul h8:PE 3%9@‘9'@ (?Grrﬁiqu&ﬁtb& campressed,
.the print roll 72 cotn¢hdent deithuthei menﬂolﬁ'fect uh@r&nmﬁhés?"ofaﬂ\e rolls

. I's deposited on t pri t bac'kl ng
“roll 74 having a B‘ﬁbéwr%% é%ﬂ%%% 'éeﬁsdze 4%?%? p”“t o 12aPRtRs s
- of about 4 ét o abdhe snbstsatmu adnde toTprovide | sufffctent frictional engmmedue

. pressed todéther wot Befiifithe oppoSfnd Pol1 A% Wpiﬁ O%ﬁf#nﬂly driven he‘l‘he

* machi ne direction,of, about ter

nillimeters (0.25 b@ﬁk 95(5‘"”?(,7 °“|§r§bf‘éﬂﬁgﬂt s&fteeéadmre.mmnt than

" term "inpression" thef printt oouhazctmtpmmrwsmbnmgeosoﬂteem@ matEirial as

ron T72 1SS prend db YaRaTped 46" JubfusleR £ from he gript vatd T2 A ™

~ the prongs g2 dur |h¢gkl'l§a|\‘91br7‘f hmm mbhe\tc:oating with a SharegA dincometer
- deposi tion-on the iav@féssibf abbut 4ONGy @bdut 60 s Battable. The rolls 72 and 74
i may be pressed together with such. force that an impression 1in
the machine direction of about ;__nﬂ’limeters to about 12.7
millineters (0.25 to 0.50 inches) s obtained. As used herein the
25 term “{mpression” refers to the ¢ ct area of the softer roll on
the substrate 24 as it passes thro the nip 70.
The print roll 72 1s P _'ér.ably-~ heated to prevent
~ solidification of the prongs 22 during transfer from the source
through the deposition on the: substrate 24. Generally a print
roll 72 surface temperature ne.

20 | ire ne “source material temperature
is desired. A print roll 72 ¢ ture of about 197°C has been
found to work well with the po r hot melt adhesive marketed
by the Bostik Company of Middleton; Massachusetts as No. 7199.

- It 1s to be recogniz 1111 roll may be necessary if

35 the substrate 24 1is: adverse’ ___téd by the heat transferred

from the prong material. }'_I:f' a chi

I ~roll 1s desired, it may be
incorporated into the backing ‘ro

74 using means well known to
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30 roll 72 surface tenperature near the source material tenperature
is desired. A print roll 72 tenperature of about 197[err] C has been
found to work well with the pol yester hot nelt adhesive narketed

by the Bost ivip9@s/wazsy of M ddl eton, Massachusetts as No. 7199 PCT/US92/04769

It is to be recognized that a chill roll m&9 be necessary if t he
‘substrate 24 is adversely affected by the heat transferred from
the prong material. If a chill roll is desired, it nay be

-incorporated into the back| n I ng nmeans

‘29 one skane gkilled tg'é &Ft"tThl 1&r§’£ﬂw\£§ *% °3£?'br9°ﬁ%’t’é§§a’rfy % ¢
a pol ypr OpWﬁWromlehél bmmaytaneommhwlpmymmu sabstratec2P4si s
used. @? material used to formthe individual prongs 22 nust
be 5 kept in Y€ ur ce which provi des for the proper tenperature to

“apply the prongs 22 t oTheomatentalr used 2o. fanmpithei 19qividuainpeoegsu2d must be
.slightly abgve th It|n | | e
ﬂmatgrl aIy |s?’con5| ?éérpg' ogb%g?éeo%é%'p? 'WL@JS %F ?thd g PORE, tzﬁfbratnm toh

n
‘material is parti amg)yothmpw 22, torthe, ?'&Pitﬂ"ﬁ e, g“IY ?ﬂ%y 4(h temperaturec
-of the prong mat er spight¥y kebidve Bhel R1ting Potnt ofPthematerial is desivede ThNg

-material may not be i u u
"30 which laterall y"'% ﬁ@gtf’t c;opﬁ@ém%ﬂ.g”&éﬁ 9- ggovea&lhﬁceﬁﬁwﬁ’gtpﬁgnﬁaﬁsne
rdirection. If the the mtaﬂﬂeﬁpeputiﬂéylu‘ who'l‘ly invthe Yigutd statex  §f the
222 wll flow int rw e e I e@ﬁﬁﬁ
“puddl e and 23R engagl ng rreans %8 ‘11)5“ kepf “% "ﬁaﬁ JC%%n erse ﬁe
‘the source tenpera bﬁepl'@gt Jatexial mae not be V‘ﬁFQﬂ?g
'g”g“Sfer Ilfom the gpgugifg! mebiie SEPWvichi f‘lﬁteraﬂ%r coﬁﬁ@aefto Othe p{'ongs 22
“subsequently, may r ns eposi ti,n
“menber to the subs?&&‘:@% ﬁk%/mc%@g(; C{diropay &E “‘QG““‘"‘S Wﬂ:l“’“ ﬂfe
“source " of the navery alhotshchhbd praags022i wll t flaw 1into a smald; al sopewhat
uni f orm cr oss- machj r
~material, bdSn corkr?ruﬁim Chff%dg?%&ﬁaeﬁgﬁﬂgﬁgﬁ 9" Jgga%ﬁ\g means 30 iF no% be
adhesi ve material formed. ¢ Genversely, Af ct 3240"% t%ﬁ@""bé‘ too low, the
repl eni shed or resbeskgaﬁaeérmemr (13 tmmrafroheewmuéaohtetm depdsiting
A suitable source i s trough %‘T ‘!s#mam l.al | v coext ¥ £ £ {
‘that portion of th@'e 5 s%%mc AYRTRa si O o'f._, HFORErY  Fransfer from ‘the
whi ch has cells 76dape|st£dpgcunberhto cthe. sulistrate o024 higOthendesired array or
(closed end hariom ;A W SIgifcendf CUe- ndbErialP JRHICPCaTRR mpart 2
“or closed astMesi r si de of t1r ouq open
genera y uni om cross-mchine direction t ra ure profile to
- the material, be 4n com;unicatio_n_\. with the means for depositing
the adhesive material onto the""’ substrate 24 and easfily be
-rep'lenished or restocked as the prong material becomes depleted.
25 ' A suitable source is a trough 80, substantially coextensive
of that portfon of the cross-nchine dimension of the print voll
72 which has cells 76 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 {s open,
30 allowing the 1liquid material therein to freely contact and
communicate with the circmnference of the print roll 72.

The source is externally heat_ed by known means {(not shown) to
maintain the prong material 1n 8:11quid state and at the proper
temperature. " The. preferred mperature is above the welting point

35 but below that at which a signiﬂcant loss of viscoelasticity

occurs. 1If desired, the Hqu'ld nater'l al inside the trough 80 may
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- 30 allowwng the liquid material therein to freely contact and"
tommunicate with the circunference of the print roll 72. The
source is externally heated by known nmeans (not shown) to PCT/US92/04769

mai ntai n WEIMOeRF naterial in a liquid ssgte and at the proper
‘tenperature. The preferred tenperature i s¥above the nelting point

but below that at which a significant |oss of viscoelasticity

occurs. If desired, the liquid material inside the trough 80 nmay
- 30 be m xgdl @ixede@r Gécr@iatéd PP Profotd ORBIYRREIty And IR QVeR
- tenperature distrjbution. Juxt-aposed with the bottom of the

trough 80 is a dotamperafurgedistribution i oy controls the amount of prong
- mater ihaIBOaQPIei ﬁgl to tdextaposed wt%m_th‘ ('bbt-t_og\Zofr E.ﬁb’em:oghcso bt: adﬁoatar dldde
;Ir Iog\?vi ng the doctgg which éﬁ%géﬁ@[ ?W‘B’e "?h@%?# C'Hﬁgﬁgnc.@i‘ﬁﬁt ﬁ'g the, 72
. and scrapggany  printpmodl #2:erThe ddctoh bladeos2diandodedughi (89 arehdeld
eyl e sattoniy 5004 WEIGENT T2 SR, AP 00 ke
~the cells 7blade 8¢ Lo wiee r%é‘ﬁ'&"‘?ﬁ"@%@ f&@sﬁ%d‘&i rBy,‘“gééb?Rﬁ Yt o
: t7 ge e Segﬁoirrﬁt rF prong ink&r?ﬂ IugnE? 'm'nrbmg@bﬁsy}gnﬁﬂlﬂhgtgﬂfiiﬂr‘ﬂdii el ol |
disposed tn the nbfifrim the' BI040, 41E) 5&6!/"?B§I"ﬁgrf°z%té&§ﬁgx This o
; tA Pteelror 13 glt n&elj L Z?rmgm%pﬂddws nrsmgrnmrm mhebmirqeppeitzud from the crens .
: severed fromtﬁe ,?)??fnt: Ocrﬁgl_ s“?‘ggﬁ ?ﬁ:{ngetﬁ?sd%%€ gﬁg}\?ergfcr?m{ng t8 %Pneéans
. for severing 78 t'_ﬂ%_"“ﬁﬁﬁfufg he; eRldst 1R 0B, by ciycwRfansnes of; the print modl
fafsteni tng systemt 22, a:ad memiih. Figuresé( mrﬁﬁmgﬁhglmruyﬁs prefer"emgglynot
e o 2, il el SUELGE pEFBRP o b SLe 1S 0 horsaoeaf b
. shoul d be agj ust abf stheopeintorelddd2.c which apex imupstreani of thefniprpsnt 702 and
avenal prShect ons S YA donted eoa"VRD o B 5 0 s 7
‘ The term "severi ndTersgNered from the print roll 72,3ad\ithg cells 76 by xgeverdnaal |y
e, e, Taehs Tereavieg 78 el 2 16t g St v o,
. system 20 as descfgr'%)eg‘%%yg system 20 %ﬁ'é ge&é}- 'ng%%ﬁgd?&?hﬁumf ;egg bg
. clean and iboul d fweilt uvefers to any matevizicsevered rfivamt thec prongd2itand which
- contani nat (SUQBesMotOfdrm part of the fastening system 20.
. The severing means 78 should be adjustable to accommodate
various sizes of prongs 22 and Tateral 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 longftudinally separates the mofl from the
fastening system 20. The term °®sever® rvefers to the act of
dividing the motl from the fastening system 20 as described above.
‘The severing means 78 should also bé clean and should mot rust,
-oxidize or {mpart corrodents and 'gontaminates {such as moil
material) to the prongs 22. A suitable severing means 1s a wire
78 disposed generally parallel to the axis of the rolls 72 and 74
and spaced from the 'éubstratg 24 .2 distance which is somewhat
greater than the perpendicular distance from the highest elevation
of the solidified prong 22 to the subistrate 24.

Preferably the wire 78 s electrically heated to prevent
build-up of the molten Prong“mteria'l_on the severing means 78,

25
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material) to the prongs 22. A suitable severing neans is a wire 78
di sposed generally parallel to the axis of the rolls 72 and 74 . and
spaced fromthe substrate 24 a distance which is sonewhat . er
than the rehesmeszsul ar di stance fromthe highest el evation PC”LS”%'?@%
solidified prong 22 to the substrate 24. 31 Preferably the wire

78 is electrically heated to prevent bui | d-up of the nolten prong
material on the severing nmeans 78,

- 31 accommodat ny. _cool isg.. 0 | C en
the tinme t3GEOMPRA5A e#d'l’e?“aﬂgg e‘gfvgggtq%gigzg %%U?%ﬁﬂ%@g%&?ﬁg
- occurs and to prcimeethet prang satertiad gavss ithe b |r$g“ﬂ%,ﬂan§'d3(§"e”ﬂg

. The heating of t:bl%gﬁfél’ gahhptr?]b Bratvte 7?:&‘?9?'3@1‘&" King'oF/LHE eh@igifig means labl f0r m

: te erature di st r osS-nacnl ne | ectl o

anrrparray of prikegdheating rofyithg %H%‘t"ﬂn!"f-’ﬂh;ia Lﬁh“?'gﬁ‘ nhlso ""”g‘é
i'spr Oduceg- umfom tteﬁﬁéhlqt&i-é Y¢|Hs&?ibdtdolprmghmtmssamdlanpedtweutmn,
| NCIr eases atl ve (o5 0] 0] Wala €

mmans can be S0 URASHoAAG of paibus "72° Naf1eg (REGAHEMNTY) Hn ke

substrate 24 i sgeometry 1s¢mdaeedad | ess frequent cooling of the.hot wire

78 occurs as each ggagﬂﬁﬁng“zzt'@n\%m* Ryl ﬁveéi'#*br 'nﬁlc?eases 2

relatively | ower watt rmrefea|

tenperatures. | trelagivelypgooler hot wire,dfii tamperafaire, sevey: nseméfasm
" the hot wire 78 |§cdoﬁﬁ5m§egl 131s0, aspPrtheg spéedavfnotie geutyteate ahorfser

: 1]
e al 1 bngeh of Sesreeeladfst, frequent BRIEHE Sk el Bt BRAL 18 SRR Yl edth
:jnver se gr oporti oprong 22cand moil areesmrgdumkhig tamemwah e‘lowermttat%: |
ecreased. It is ﬂ%wﬁ@feﬁs@h\‘e feasible 4 %!\gt C;C""ur a”%t@nﬁ?& y

contact the prong

rong, 2
~ severed by the ravecognized that aIﬁe‘ﬁ'ﬁe émﬂeﬂ'éﬁﬂmrﬁfntf‘ﬁeh@evyp 4 18 “e&?ﬂ'e
. For the enbodi meng gign gr?‘b!\d\rh@ elgenarmgvn@hmas%hsmctzaomgth will result.

T et erer (b opchiyarse)si Ehf Sying 2 Tlagin g PRuER? Taharn of ve, prepates;

. to about 416[err] gesrss B0erwildunbe sdncegsised nt inverseec proportdan tdsat the
(3 knife,  laser squldrabre OF yitl Rt VAIRECTE 19 ddZheived. 71t T8YnotRecessary

‘substituted for the des Ve f
~inportant that th&habythe ngemm W"Se 3 d .lﬂa@'ﬁ‘“ the P"‘BSS? i for

* which all OWS st refs@@é%goiotb&@rOMMQ 2 mely Obe Usevered by ther raltahd
) the prong 28 bei NGest ‘enitted 'FPOR tEerseNQHng méans 7€,
For the enmbodiment described herein a round cross section
nickel-chromium wire 78, having a diameter of about 0.51
millimeters (0.02 inches) heated to-f__ a temperature of about 343°C
to about 416°C has been found suitab'!e. It will be apparent that
a knife, laser cutting Jor other  severing means 78 may be
substituted for the hot wire 78 de ribed above.

It {s important that the sev g means 78 be disposed at a
. - position which allows stretchin -of the prong material to occur
30 prior to the prong 22 being s red from the mofil. 1If the
severing means 78 {is disposed t far from the plane of the
substrate 24, the prong. ‘mater{al B -pass underneath the severing
means 78 and not be 1ntercepti; y 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 s disposed too c'lose ti the plane of the substrate 24,

25
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severing neans 78 is disposed too far fromthe plane of the

. substrate 24, the prong material will pass underneath the severing
nmeans 78 and not be intercepted by it, formng a very |lon
engagi ng reams/@2shi ch will not be pr opeghy spaced fromthé’%"us’z’o”(’q
substrate 24 or adjacent prongs 22. Conversely, if the severing
means 78 is disposed too close to the plane of the substrate 24,

32 the severing neans 78 will truncate the shank 28 and an engagi ng

means 30 may not fip E@\Fmdg means 78 will Arubgiteittiec shamky 28i and renaengagifig
di sposed apprOX|nate

I mII|rreterSt022mII|rreters(056to
0. 88 inches), pr b#’(&,may not %8 98 mllimeters (0.72.inches) in the

machi ne direction from hot uitehestwqﬂm)l meanz0 78__gmirsoﬁ$edat Qﬂp}‘omnﬂteu 14
mllimeters to 7. @eﬁ‘lﬁéd £ 22 mﬂ‘liu(e@eﬂf (ﬁ)?s@' t'ail:lo' Qﬁhﬁ&hes)dpfﬁ%ﬁbﬁ%

about 6.4 mllineters n'il
-backing rgll 74aboghql mﬂ“%ﬂﬁ)xﬁo cinghes)s

4. fl m | {i meters the nig (mﬁt 70, proxmtmn. Hinetdvsyte700tn{l 1 fmeters
m I neters

*thq mm me&b{%mm ely

I s adequat el y(0 1& 130§Pt ?'?C&F?ﬂh«}rﬁﬁp‘ék 8&%&%??&@&&%&@&5 &

" herei n. inches) opndal'llyn outindub Srom thed btcltimnsmﬂt ed4i nand

first di reggdrg dia% g t,Qn tdePO%d L i y ﬂllmete
BTy o bt e
clean area 1ches) DRid1a1 Y dathandly oftomthe!p ﬁiﬁt)oﬂml 92 ¥ adequately?

depost ted mﬁiwﬁe‘f e e Gy §ﬁ%b£ﬁ@?5ﬁ49??*é i efetic *%, .o

. principal 20 di r edni opemt‘lolr.arﬂtposnbstntmeﬂsdlssttlranspomﬁs'ln ta pElrsts

§°'|?§r A%s a

- through t Bfrdttion Q-eh&i%f E&r &; A meliber) ”ﬁ?"e ?ﬁﬂi‘cﬂfhﬂfhe
~ machi ne direction, h arrow7 .
- general ly 15 the tsﬂbgtﬁéﬁ aL‘hés c‘é‘ﬁ(‘m '\SrMﬂ Polﬂ"gﬁe!e&htﬂ

. backing rol )
eierredto ao  of YibshRR i sot ehiphe WepBieh Y ol s b e réngygs
t‘substrate 24 nay ithedportionsir ofigithe hsubstyated 2¢ bkavipgegrongs 22 deposited
appr oxi mat el y 0% ttﬁ Pé?iﬂr OX'}’ﬁEt Ql'%ﬁeétqg{hg ﬁs !‘i"l_li mﬁﬂriﬁ@l S%f (izrig 19&1

- speed of the rolls IS 1S nin.ze
through

~ puckering ogg the Qjﬁg‘iﬁaﬁe"fzﬁrﬂwrﬁhﬁf n§"%F‘E‘e3@rPﬁ t?i?“‘
i the nip 70 s referred to as the 'mchine direction. The machine

direction, as indicated by the a _' i 75 of Figure 4, is generally

orthogonal the centerline of the rint roll 72 and backing roll

74, The direction genenn,y orthogonﬂ to the machine direction

25 " and parallel to the plane of the substrate 24 is referred to as
the "cross-machine directfon.® '

The substrate 24 -may be dra_l ‘through the nip 70 at a speed

approximately 0% to approximtel '10% greater than the surface

. speed of the rolls 72 and 4. Th s is done to wminimize bunching

30 or puckering of the substnte 24 ear the means for severing 78

The angle of the shank 28:can be influenced by the rate of

35 transport of the substrate 2 ’? the nip 70. If prongs 22
having a shank ang‘le a more ne: perpendicular to the substrate

24 is desired, a s‘lower rate o___:_:-._raﬁsport of the substrate 24 in

R
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~the prongs 22 fromdepositing mnmenber. The substrate 24 s
4ransported through the nip 70 in the first direction at about 3
to about 31 neters per mnute (10 to 100 feet per minute). per/1S92/04769
The angl e @lp $3160026ank 28 can be infl uenc by the rate of %%’
transport of the substrate 24 past the nip 70. 1f prongs 22
havi ng a shank angle [err] nore nearly perpendicular to the substrate

© 24 is desired, a slower rate of transport of the substrate 24 in

33 the {hd Strdh! @fféction! 3sS8bRetedl Conversely) Vif the trate aife of

transport is increase he angle [err] of fhe.shank 28 de d

an engagi ng meanstvAnspextc 15 tﬁ‘gai%éd'l &%@er‘&ﬂ{’pf"ofggﬁf o‘ﬁ"gg ﬁ ??é?&s@? and
result. 5 an ergagimpineads 30'chavebat yaéaterlateyabepriojectiond3bt witl
angle [err], ‘%ppr oxi mately 35 to approxinmately 55[err], preferably
about 45[err], frERutte the plane of the nip 70 towards the backin

rol’l 74 togutilize thdf desired, \thecsubstrate 24may be otnclined, a8 an n!ﬂgéPi‘gi

d By ori . i , -
Bl Pas Y "' Cbpioifately 35" £6GRIORMIEARE, prRIERIAIEIA 457, 6088 o1

: I |
gr eat er f $he piane oft the:nip 70 Sewargs ki %H'?qt]?gﬁ?he&cigpp%vg %Stg
lomene | MsanEeimtirecst die prom kel BrRerr e e
[err] of the eng‘éﬂﬂnk"%sis es'-'regﬂAllgfg____-_};-ilncﬁégﬁg's’t h%4 aﬁ%ﬁg ggr]
- of deviation longftudinalhdivecidonof This arrngepentaalso praxides d greatere

effect to 10 foROdI1GceRIgan! O FROP mileFY fidacuill €A1PI76 She'w pul

j ecti 38. 51t Qg mat eri al 1h | |
56 onto the the aaos: 7 aways from dheopribt ipotd ad s ; The ranale o7 40w, £60,
in the dig1afé iof"hd AP GO Should bérdncvedseds a5 2 dessergangiede ofhithe
iransported  shankDALUS: a8y, SCALSD, YRR O the ARRIET df" Sevtatton
(prior to 5 fromvthe piane lof shermipridfechasap’ weakegbut positiveseftect ta
. d i nt t4 ) N t14
materi al piolice Efoaaths Being!30 RalteaPs SEMAF14LSAAT préfectdoff 381000
¥
~ separated from - Aftercdepasiting Rrong s Fi‘jﬁ :*m aé}‘} “il iée e then

“the term sistpiten 247eane rol1s NZ2 cand: 140 contimme drotationen inatthe

e  Bftgch ik gt SR e BRE J8°00 i ! oty Resamagent
- di scussed above, inta ipﬂ%cﬂhetﬂQ&gVﬁ/ displacement, batween the transported
_individual BPongs 2ghdtrate tAE dNd Nthe EA11E276SdiFRY Rhich peModetprior to
severing) the prong material bri s the substrate 24 and print
roll 72. As relative _diqpl;ceméin creases, the prong material
is stretched until severing occ and the prong 22 separated from

the cell 76 of the print voll As used herein the term

25 *stretch® means to {incresse in ear dimension, at least a
portion of which increase becomes
life of the fastening system 20.

As discussed above, 1t {s also necessary to sever the

individual prongs 22 from the pri: 11 72 -as part of the process

30 which forms the engaging means ' When severed, a prong 22 {is

longitudinally divided into two , a distal end and engaging

means 30 which remain with the fastening system 20 and a moil (not

shown) which remains with the . roll 72 and may be recycled,

35 as desired. After- the ;')i'.i:i'.ngisE 22  are severed from the moil, the

fastening system 20 is ia_?l_-‘!:Qweq eze prior to contact of the
prongs 22 with other objects. Afteér solidification of the prongs
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whi ch fornms the engagi ng neans 30. Wien severed, a prong 22 is
“longitudinally divided into two parts, a distal end and engagi ng

means 30 which remain with the fastening system 20 and a noil |
“shown) whi WD 93¢#MR5is with the print roll .72 and may be recycﬁgfﬂp%zmn“

7
as desired. After the prongs 22 are sevér‘ed fromthe noil, the
~fastening system 20 is allowed to freeze prior to contact of the
prongs 22 with other objects. After solidification of the prongs

34 22, e Sub 4 _ I 4 : 0Q¢as
desi red. H]’ ﬁ'g\ %%ﬁ%&tgl %gaii‘ﬁ)tejbse\t,\?}g{)&o nﬂ%? tihgmp‘lr.of:dg‘; sﬁgﬁio%%vs Qts he
prong mat destaeds o be di sposed in the trough 80 and heated by neans 5

CO”“'\?\E'%’ kBOW“ Eﬁ Onﬁl ?&hii-hi@ﬁ\git ﬁl}l?@tﬁtion o‘f?tﬁfétﬁl‘&éiﬁtﬁﬁd&sl tt.he prong
somewhat above the, Ing . point. 1f. a pglyester, resin
adhesi ve is sel eBatarialy 4oy ri&l”?%g‘ﬁagh¥e§m’fggpgﬁom%r{§d by means
177-193[ erg ] C, pecuadnip! knowaoto 16rY eskilladiatn bthen drtynctosua t semperature a
pol yam de " resin__is 14 (At eling! 1S ;
approxi mat el y 19§%f€% eﬁ"ef@“’a@yﬁg{ggut ‘gggp@‘ﬁggfﬁeé‘%g%&ﬁé melt
suitable. A one adhesibe ctshselected; papaterdabstesperature ofuapproximately. 0os
to about 0.15 ni kgl S - PO THAS Shed eCk
works well with m%ﬂ’ phpfealy aﬂgﬁ%ﬁz‘ m‘%ﬁe“gﬁ){%“‘ ’"“‘mzzrﬁ;
_joined to the bl pOlyABYde; Jesdp ( AS KSeNE '*ﬁéper‘!{f_;sa' T3l o temperature, o
;.- EOF_ the i lllﬁJSt rata?ﬂﬁmt%ly ot??easrc.bmmm_m,,gmtnzgm | hag2 bgen found
- naving an ray or. t C . t i€ per
~inch) in both thé'-”é@ﬁ?‘neadi ctsﬁiég gﬁ%’@?@s‘éﬁ?ﬂgch& saﬁuatzdﬂec‘:??"&ns,
yielding a grid @i00fota @®utel0d57anidimetars €0.009 to 00061 fnches)( 1\@9
cells 76 Per squhfeyndeliorks well WAlthhot déltsadiestve prongs 220°Td ipfodffty De
advant ageously used wt aqgrl nt_raoll Ehzqﬁaﬁen% a di aneter o :
about 16 centi net2dr 3rq Jotned,tn.the bleached.side PE the, kraft paper substrate
-mllimeter_(0.04%4,nches) in dianmeter and about 0.8 mllinmeters '
- (0.030 inctes) deep. Kj N { 0, i f t
0 15.2 centineters (6. cfg\' meiméﬁgj'#& ﬁ?éc@ﬁd& 9%5?‘3@5?‘5%& '@Q-Qﬁ ro1f°72
found to work welhaving nt aerays of cabouti Sneed 1576 iper santfmeterT(I3 cells 76
rate of transportoepf {néf) SYRSIHGS CHe | MacHine! d¥réttiBA ClandPSéross-machine
-mnute (10 feet pder m. nute) . f‘ -|-;c*<e£-chr m hot wire 78
having a di anet erdigectignsy yielding a2 grid, ef r&o ot <26 oceHlS; 15, e AR ed
- appr oxi mat %y 18 centimeter {169 cells 76 per square inch), is suitable. This grid
density may be advantageously used with a print roll 72 having a
diameter of about 16 centimeters (6.3 inches), with cells 76 about
1 millimeter (0.045 inches) in diameter and about 0.8 millimeters
(0.030 inches) deep. A backing ro]_j-{i;l_j':a-n having a diameter of about
26 15.2 centimeters (6.0 inches) and vertically registered has been
found to work well with the aforementioned print voll 72. The
rate of transport of the. substnte 2¢ 1s about 3.0 meters per
minute (10 feet per minute).
: A nickel-chromium hot wire 78 having a diameter of about 0.5
30 millimeters (0.02 1nchje_.r_.)_ _d*spos__,,%_ approximately 18 wmillimeters
(0.72 inches) from the nip point?b in the machine direction,
approximately 0.3 millimeters (0.13 inches) radially outwardly
from the print voll 72 and approximately 6.4 millimeters (0.25
inches) radially outwardly from the backing roll 74 {s heated to 2
35  temperature of about 382°C. The fastening system 20 produced by
this operation 1is substintia‘ﬂf;j_’:imﬂar to that {1llustrated by
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(0.72 inches) fromthe nip point 70 in the machi ne direction,
:approximately 0.3 mllimeters (0.13 inches) radially outwardly
“fromthe print roll 72 and approximately 6.4 mllimeters (O.

i nches) ragipasiopegsit wardly fromthe backing roll 74 is heat &‘,5518532/047‘363
‘tenperature of about 382[err]C. The faste Sng system 20 produced by
this operation is substantially simlar to that. illustrated by

35 Figure 1, which fastening system 20 nay be

advant ageousl y L ngor st a ti
: di scussed bel ow. Figure Cl Wﬁhgt}t&%&fy} 6%4“! 2‘) gértlicqgﬁafrqg[eﬁéarv
it is believed incorpqm&ed tinto g@err&nu;tmtiwnearéh@ag glsne@muaeed delow.
Take (he prong. fodt ‘"é’mﬁ?te?’ﬁﬁé‘?"“*""* o e | O
trailing edge that &6 &a&h?g eagaging mean ﬁ@p& §T¥\£ the
~trailing edge 46 elastic w&peﬁtte@rofnghemtm hdetﬁeantdl wuiaekeethe‘ prongt he

eading ot 8% dfFratc T aOLAERAEE bebpETERE Lt} 16 e

means 78, Oinwd tluulsw‘lngeedgsaumj QIIgeprm 223. sdhe Amaflbng fedgezﬁ
after the n €946. 4N ﬂqﬁéae I h a
~ edge 42 é coh%r%cw 2éf 1t ebtﬁral | §nﬂ q%ﬂﬁ%att@?ecfm euhe ﬁ“‘%
~ other. As Pﬁiﬁﬂﬂmﬂe#%ltbeﬁﬂmﬂ%(ﬂ? 9 cr%&ﬁﬂx'r ‘9&8

. longer 15 engagge 42 "Badtredtly exiposéd to t eat of the kéveiﬂagrminsr’ﬂs,

9 _.
oy oy be e v Ghkeh LB 14fiing’ Sl 42 to 3911 ¥FF) br HrRRF (3ol e
~roll 72. As used heraldngtddgetﬁ.m This gauses ¢ ngatiorpaftebm Teading =dge 42
- array of prongs 22aw§ebh%+w&rw i‘h@rtmlgﬁd' 46, re‘laiﬁvé"‘tbcﬁa&%inépt

. have cells 76 dispagse L1 zes t

ereon
- surface of the rol ﬁWﬁ"‘t‘oWWﬁBﬁ"ﬁmt ﬂlzp’?ﬁfﬂ'% is’ fncrease or 8ntf ki el lopgamer
. than the cells 76. eiﬁﬂgin inlean® 30t £ Fobhed. '. prongs 22 is fornmed by the

' ditwe

fo'a [esser extent by R Haveniog s7aiozd Pl el ftsuets vty
- The doctor bl ade 83msHouirgngse 22dj(noteshown)ormayi be sideubya forming a naturak
about 0.03 nilli ”E?‘iiéeﬂnofﬁhotﬁe Brfie o1 7251 965uid 140 the tern "nltsPlP

§| nches) in radial clearapce fromt

t roll
_natural pattern, tenny vefers |i€'€!’pPgnﬁf§“ﬂi qzeg*fl“iﬂ?@ P?Qﬂn‘ print roll
~such a print f0|7|2 uﬁi?ch ajoes nety ndvagcels V76 Wisposed dtheviedh, abut instead

~reticulated z Bam r ehshY A i 86 Sithcd B tﬂé’tro'i?"ﬂ b" 3656318 "Phe molten
? prong material rather than the;z:}f_ge'ns 76. Thus, the pattern of
prongs 22 is formed by the clea nce between the doctor blade 82
and the print roll 72, and to.a lesser extent by the surface
- finish of the print roll 72.

B The doctor blade 82 should be adjusted to provide about a gap

of about 0.03 millimeters to ‘about 0.08 millimeters (0.001 to

0.003 inches) in radial clearance. from the print roll 72. To form

a natural pattern, the very sma“l {zed prongs 22 'resu_'ltinj from

'3 0 such a print voll 72 are antageously utilized with a

 reticulated foam receiving surf that does not have strands and

openings therebetween, but | r {ncurs localized elastic
deformations which resist separat'l of the fastening system 20. _

Referring to Figure 5, fastening system 20’’ of more

35 nearly isotropic peel strength desired, such a fastening system

20’ may be formed by modifyiﬁg the fastening system 20 of Figure
1 through 2 second stage differential temperature process. As
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;openi ngs therebetween, but rather incurs localized elastic

‘clef ormati ons which resist separation of the fastening system 20.
.Referring to Figure 5, if a fastening system 20" .of nore 35 ar |y
‘i sotropic peel9xeeangth is desired, such a fastening system PCT’LS”’“?B
‘mMay be formed by nodifying the fastenl ng s¥&tem 20 of Figure 1
‘through a second stage differential tenperature process. As

36 illustrated in Figure 5, thefastemng system 20 of Figure 1 is

further processed spanks 28" .w t.h en a O,
‘which radially ext’iﬂ%ﬁfﬁg#qﬂeP&Hﬁkg té" tf Ya % gf’eoﬁ %ﬁaf’ﬁ Figure 1 s
directions of a gefnethdrl vrmashﬂntorpmvﬂdelshn & piithengdg tnglowans 30’7

‘orientation" ?’ﬁcéﬁﬂl‘mﬁhy g{x%m?r_' o .._...-9_ : :

| : Shanks 26% ﬂr ‘Vaﬂiﬁus lateral
:vi ews whi ch signi 1T eClt. £:0
‘nearby prongs 22" directions of a asnensthy: !s....;... _&i 9nanﬁhpanhm§e| avandon

thedry, it 55 bel igpyastation® mebRsl hiving Qifé*‘ill _\fbjeétﬁhﬁotia“shﬁd’ profile

S oD TR G sonstscnbl PR, S U Path 3

‘of the fastening nearby promysc22’?Q of Figure 1,:"and that such tenperature
‘differential may e . ab 0 Lon.
It is also beli eve(yupﬁuat( BEQ@C%ﬂue?&’eggaﬂifg ﬂ'ﬁ%iﬂ a*%lfﬁ %Xf&%&’
‘tenperature differthatithis structure 48caceemp astablishingca temperature
Ehgagi ng mede. 30" ‘“*‘“"f’%ﬁ%‘ {{‘aﬁ'{‘.‘;e““%é’g‘? ‘V‘Sﬁe?'egz?;}“ garfaces 42
SOI’I entation of |at alt & 4] 9o FuBEaces | the fastenipg .,
s ori Ielnt ed i In g Systet lenothngre r!anamhetha-,._ tenperatme diﬁferentuﬂem{)
.initially coole e
establ i shed by an&k3 %ﬁ%ggikgv\ﬁﬁ‘%ﬁ]nesgwﬂ# ?ﬂ%hgé‘; o such as
a heated wire or netalltel 8sreniso abal{svedcth & resylt of attatning a
~di sposed above theteﬁ?@?ﬁ%rgzdiﬂﬁ*eﬁ@mblﬁ Of Wﬁgﬁij‘gs@fﬁéé eqped or the

'.terrperature giffer |ng 0, 25
‘desired that the cﬂ"t"géf’ed J[ &% a S*’S'q railing surfacg  46'' dl rtlll!St
change orwevén reveesd therr|

an air current tovmgiginwueilssﬂefﬂ lig“;wlbeha
vel kS
s pr?#‘adts' g P%a}'rr]

90 f the f

i hEae;r;thonet d|6r elc{‘?heguﬁga Qf‘df’{]téﬂi)sﬁﬁ@%&_

of the first direcwhich" is qrieated dnr acdinest ﬁ@eratbm that HMQ!I occurred
Yd FFerintial temperature may

| conponent g%ner al |Nhéi\eli)ﬁﬁdﬂ¥'h661eﬂooﬂrfrﬂﬁ§i§
- | be established by any source known to one skilled in the art, such
and preferably an air gun 84,

as a heated wire or meta) element, :
disposed above the prongs 22°’ and:capable of providing a directed
ening system 20°°.

temperature different{al to the
ted temperature differential

28 It is desired that the' _' '
source direct an air cumnt_._ 1 rds the fastening system 20''
“direction of substrate 24‘/

within about & 90° of the first:
travel, which 1s the machin ection. As used herein, the

%

phrase *+ 90° of the ﬂrstd means a direction having a
30 ‘vector component generally perpendicular to or generally counter

to the first direction 'of tra
inclusive of the direction gene

the substrate 24‘’ and is
y opposite the first direction

of travel. _
If the directed tem""' rature differential source 84 s
35 disposed at an ang‘le of‘ -abou! 80° relative to the first direction

of travel of the substrate 24 e source 84 {s directed towards

~ This Sheet Has Been Reﬂlaced

L



-.to the first direction of travel of the substrate 24" and is
g;;'ul ncl usive of the direction generally opposite the first direction

of travel. If the directed tenperature P&?"@‘%’
source 84y0 93700025 di sposed at an a? Ie of about 180[err atlve to
the first direction of travel the substrate 24", the source 84
- is directed towards
. REPLACEMENT SHEET 37 t he

- |l eadi ng surfaces ﬂ% l‘éfadilﬂe Sarpies 42 qff tﬂ:\e ?ﬁatgenzag' of the sﬁsteminao

+and general ly opposlite ot
'- deSC?I bed ané crgﬂﬁéﬂmhﬁ]er n‘“%gF%?tﬁ ﬁg Iﬁgﬁttg Ii??pﬁ?tpe dipé&qg £ a
~ of source 84 direpidcpss cdescritbedhand cldimed berdince Directing/the otempepetm'g 22

: Il result inth n : h n
; \rMot ati n;u toI chan?éf?hg'hgrk? 2?\ ) 9 ?‘38?1"%&' : w?%"ise(rig Bg?@ar“?t |38 'ﬁout
180[err]. gProngs Yl of ﬁma so"ﬁ%&ﬁ“&& in the lateralsp ect{
- cross-machine dir % 'lﬂ ﬁe*iﬂschof'ewmg. t0: chigseﬂﬁ orfentatfon oftthel

a

* source 84 will no ,qg@pﬁﬁ%ngéﬁtsm .loﬂ?ongs ¢ nm{é,%ta reg"y'%Y'ﬁft*at*Qd

" 180[err], but ins ﬁeﬁ!‘

~ about 90[?”] Tohe sidel 1se aﬂpartbeltcltdsaiml_une directdongcof thiec rdirected e

provide. a fast entrmperabinel MifhereRtidl® source, g4 WATTCAE i e Saditha’ |

“lateral orjentatmeans 30A'tretated about }80Ss. hﬁ%h‘ﬂ#ge!ﬂ rengaging- means 430’y t o

- the prong 39 paai-é'ﬁé”hrly rotateaelaséutvesm t'ﬂ‘mt errergt W p@aﬁbﬁﬂ‘ etmt iaal
?'

‘ source 84. un 8 I'ng._air of
about 88[err]c  directed; q‘& H%eéﬁeﬁfﬂtﬁfﬂ ﬁetg
- fromthe twbss-matleing4 directslosuul‘hbl proumdé enerfhseeningerrpyshemr eo"

_source. A 20 hl?fhgggﬁ?ﬁﬁﬁ' 2 heaimg%riﬁsd TatebdE. %Sf‘tﬁn@‘:tfd Cthe

Manuf act uri ng i nOl's Ori ente
~45[err] reﬁlve MOSWCMM directien éﬁcﬁﬂdénﬂsuﬁ%tﬁh& eprong 277 ‘dipasdtien

~about 46 cemti et getafive to the tempéraltare difmmm PSouRes 84L oduces a
- fasteni ng system 20"

in Figure 5. It will @? ar 9“" 84 gbb%h‘@%? ﬂglgﬁwg&t&#t eaﬂqqt ?ﬂﬁm

one- or nore hot wiatesa distance dofpabout ﬁbcnenti_nelterqor()legsilithes) £nom the
oriented in the @g@h‘lﬁe 240" s § MESM%“&N#(

.system 20" havin ?ﬁgég%e?#g%?:%ﬁmn agi n
348 series heats gup §oid by ;he)&;y% ric Manufacturing

. nmeans 30"
W t hout bel%g bourghmpanyr0f CHicage, 11¥inots oeiented dt! ituti48® relative tocthege
inorientation of Gh2 CHO3AE bdEARE 27 8% dispoted dbBut 13 centimeters (18
| inches) from the prongs produces _ fastening system 207’ pattern
substantially similar to that shown in Figure 5. It will be
apparent to one skilled in the art ‘that a one or more hot wires
disposed above the prongs 227 and oriented' in the machine
direction will produce a faste: ng system 20°’ having cross
machine directionally oriented e_' ':'.ging means 30’ in a regular,
somewhat striped pattern. By

Without being bound by any theory. it is believed that the
change in orientation of the enga"“'ng means 30’’ occurs due to the
cooling of the profile surfaces or the leading surface 42’ of the
prong 22’ relative to the t_raﬂf_ . surface 46’', which may occur
if the temperature of the discharged air from the directed
temperature source differential source 84 1s less than the
temperature of the periphery of . such profile surfaces or leading
surface 42'’. The temperature differentia‘l resulting from the

25
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.- cooling of the profile surfaces or the |eading surface 42" of the
“wprong 22 " relative to the trailing surface 46" which may occur
if the tenperature of the discharged air fromthe d'reCtQQCTyLssznun69
t enper at Ukgp o§/Wese di fferential source,, 84 is less than
-tenperature of the periphery of such pro?qle surfaces or | eading
surface 42". The tenperature differential resulting fromthe
38 coollng causes contraction of the portion of the prong 22"

towards which thg, iﬁﬁpgﬁ%g ecéidtfrfaﬁfﬁﬂt ol tﬁﬁ“b&ﬂm r3 dtﬂeecﬁﬁﬁlg 22'¢

Thi s COﬂtI'aCtIOI’l may resu I n e 1.n e OI’ entatio

t
engagi ng neans tgwardsawhiq a@h‘? Hdemporative dif; '-3‘8"" ‘ Sonrce 84 h{j d} rected.
differential Coqhw&oﬁiridt@loﬁ angi mmrfmecmage fnethe iordentation of the

1 | f 46 h

< bel | oved 1 naenataing; mgans'cspyibopRE, PRNED, Rraddetvdic 38°50 due' o the

cool i ng (rﬁy i nf Iddéferenttad coalhing iof thel deading c:urﬁaca H@'I’al‘&ah&live to the

proj ecti " trailing surface 4 g’ Iy etf?étng- \ﬁapﬂ%%tﬁ& ‘i]ﬂ@oﬁk' iedg' n

the art that atlons ar 3
.sﬁgemsrrvh&‘-h rmub néurd ns

..

22 having an  is beltavedothas medief 96 pessdunk

direction may beooling may Qﬁﬂﬁﬂn@é {hecehinye I  OF UYL fon 'OFY the Ratukgted by
comonl y known @ds other than gravure printing. |f desired,

only one rol | MPX9IeRE198: 38 "sed in the manufacturing process, providing
the 15 substratit 31t cbe further apparent tocone Jﬂﬂ[lhd]imfthehnrbethapher y

of such 10 dtfht vartations are fe feadibles For Qlisie) §5Hong ie HaOIAPYR

fastening system sen i nve
| ateral proj ect iengagingomeans 30 PMH@ ng i §ore than; eﬂGeﬁ"‘%t&"’dl#‘é’ctbPon

other than the mdl%r free formed ‘pﬁsﬁghom may e prodieed, by\'\/ﬁﬁlﬁndiﬂ Nkndwh €

T e desi  al o AetBds jRiher than grafier BRORIRECTE Jesiehds 0 ety W

prongs 221€e orimayt che i utized {in thei manufacturing s process) | wrpefdi(agdlml ar
. tothe d t
Lo he di recti onuehi@ ok contacts_at eatt! Sofltc AP0t A SEABNEY oFosuc

¢+ manufacturing line uring es conplex
© and expensive Fnery to cut, reori-ent and apply the fastening

. system 20 IL the WHle.ﬂthﬁ frequently |d¥serabile oo howd lpﬁaﬁﬁmﬁgtiﬁtﬁﬁozwﬁbf%
are priented 10 b aRBEO nuapton i 05wkl aebed BRGNS S
. projection_ 38 of thehepnongsg@2 20riented in aodivection other tthan cthesmackine ne
~directi 0”12°h°""e"3{rec‘ﬁ’6’tl.d FOPlexample, 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 nan' acturing 1ine. A diaper
manufacturing line requires comple d expensive machinery to
cut, reorient and apply the fastening system 20 {f the maximum
lateral projection 38 of the prongs 22 re oriented in the machine
direction. A fastening sy_st_em 2 f the present invention .
. produced with the maximum lateral projection 38 of the prongs 22
orfented 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 systeu 20 o" the present invention with
the maximum lateral projection 38 of the prongs 22 oriented in a
dirvection other than the machine direction.
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}#equire re-orientation before being applied to a disposable
diaper. It is therefore very" advantageous to be able to
~manufacture the fastening system 20 of the present invention wth

. the maxi munwgadar6aels proj ection 38 of the prongs 22 oriented iRCEHUS92/04769
“direction other than the nachine direction3%

39 There are two angl es which are made by the shank 28 of
. prongs 22 produced by this process. The shank 28 nakes an angl e
“[err] with t he ane of .the bst _4 a IS hgg eienbef or e,
‘and the shank Zﬁ'eé'FsiTenﬁWe@% #%t g t?\ géi% 3'? ngs

letter A 5 F220 produced| by ithés tprotes ma'ﬂta mbanh R8chmikes afh tﬂg&e smbdlthat e

-24. As h t hal

the i e B, oF b Supherate 24 48 “ﬁ@“f*‘ heteepafie, ma'c*%‘. ne

direction of the sihwkr%& @lmmkes e!(ledlﬁmll&hihtwﬂb i@é&theﬁ Aetter A
qieved Trem abopgg frgmm te/tswaehmedmetm 6F theosubstrith 24. As

di rection ich is endi cular to the ; e bst
“The term "machi ne '&ﬁeﬂe FMI"‘ L'&ﬁ é‘?to‘%‘ﬁ?ﬁﬁ?rf%‘ : "ﬁfj f"e angle the

iparallel to the prasndmsheclsteratt projection awpﬁakesofrdlhﬂwburthe machine

n Fioure 7 TncdHAERIAN BF YR fubst TR o, Py ﬁrb%h"@?sar““’“%& BrATA; ng

- the maxi num | at er a?vmeql etfrtll)ntmebf V‘ef\QrSprfOngﬁg! the prongsii 22| fron a
TheS arrer o 1o TRENRHIGh hith fs perpendicati SN Mnfe of the subdtidte Al DV
is-made by a line B (ﬁegﬂ/n &'ﬁ‘}t{ fﬁ E'P the ‘"“Ft{ on generaily
- proj ect :jOﬂ I38 Whenpamﬂﬂe‘bl tor the @btmﬁp'li mreahimtdfaltrmbtt ofOthe substrate be
neasured rel ative r
“or counter-cl ockwi ég ‘jg@ﬁ%g?%%&@ﬁghg;mm@aﬁhg 1gﬁ gﬁdi“m by sb %
greaterb]t hag 180[e75]é:J:A mafﬂreeng;g ﬁ?:/t tilaéuuwbeegmmeasured bmsﬁl‘tsﬂhal
| Sposabl e dl aper d¥‘t 11?{1@ Qﬁ@ i atérdl 9ro: t"l‘ofl 38.bf the P"""% a
angl-e such t¥at the proj ecti om: ri ted
in a direction havF’ ‘t'@s me éﬂ‘ﬂe%?&ﬂﬂ"&r" t%‘e “““'E“;
~machi ne direction Qﬁdtdtedsbyosmeauetm AThts mbeamengﬂm\re to the mamtbave

t hal |
Bnd about 180" dogr JEEE “gg‘ﬁ\ k] tﬂ‘eﬂa@f 3 18] 46 3RwaP Bukatien to, the byffida°cS
‘greater than about 1ate QPWQC( [38 mhen Vi@!ﬂdefm abayeecatThe azfsuthaoangle
-about 45 degrees (ASE& bl neak%ﬂdaﬂiiuvertogtﬁéﬂqﬁéﬁ{d&aﬂn@&tmrﬁe&mﬁp[ﬂw]

. process descrl LgdrkéPthnﬁzknﬁ&Eg%%@ ﬂtﬁﬁfg‘oogﬁzﬁﬁz e E"l ;ﬁg]te
g will not be greater than 180' stening system 20 suftable for
use on a disposable dhper. will p ferably have prongs 22 with an
azimuthal angle such that the maximum lateral projection 38 will

. 25 be oriented in a direction having vector component perpendicular
to the machine direction :of the s strate 24. Thus the prongs 22

_ may have an azimuthal ._ang]e greater:than 0 degrees; between about

about 45 degrees (45'-# 180'),
180°). The azimutha'l ang‘le j

30
prongs 22 made using the

bly be from about 20 degrees

35

the azimuthal angle of the prongs_‘ will be about 90 degrees.

This Sheet Has Been Rerlaced

. IIIII IIII Ill




to about 160 degrees, nore preferably from about 45 degrees to
sdbout 135 degrees and nost preferably from about 60 degrees to

-about 120 degrees. In a preferred enbodi ment shown in Figure 7

‘the azi mut WO 9HPMW2E of the prongs 22 will &e about 90 degr ed®CT/1!592/04769
*40 A nmethod for inparting an%®zi nut hal angle to the fastening
‘system 20 is to bias the prongs 22 of the fastening system 20 ‘ whi | e
‘the prongs 22 are partlally or wholly in a liquid state. As used
"herein the term "bi asg S

means in a di rectlonA %@{/ﬁ%ﬁ f&'p ’B ct lc'ﬁrjd b

ithaf afdfie to rthee'n E”
#& ? theprfsnéey-im %ﬁ?&o

1y #Eh PIREHEStaee, As
. I ase

‘the machi ne direxsysteamo20t he ‘@uM!&aﬁ’\e Emﬂgl'ha
bi ased when they ¥ige Inﬁ)(! #a{,@s g?élfﬁa'r”ﬁ\iﬁﬁ%

'solidified and are st

after they have Usedo haret &n& "Fd%‘ b3 to P&%ﬁﬂﬂgx Hg”'ﬁ?oﬁﬁs 22
'so fhat thgy are ﬂiﬂh@ﬂé}ln@ amsinw Hh taurdivection

- (Y are , ke i asevhctiihen:ompanm
T el gl o “peRpahdfNTr ' Ihf Tabflhe, dtrast V" 1€ BB L e
3Z(r:1tgl 5, Oinstt]g . prpnbsa&tm becbigsedzmuyrw @WWIMI rand fmrecmtt o
|n a_loi qui d ye state su.%ﬁ ml‘{‘ﬁ'h@e‘”ﬂawg f'ongf.q?g‘tbgh%aév\’i ' p

;pr ongs 22 I 370 L0 &Bsﬂ’r‘é#"azﬁfr?ﬂfhgﬁ”an e conled B& V() éﬁ‘bl Nhed
: 2y 4

by el ngra:ijatwaheam:gﬂ zag? rmttigg '*h@mmd:“’im{gmmﬁﬁ

" perpendi cul arly t'm #%QSI trﬁﬁe aﬁg 6‘ ST atFk %{}ﬁ évﬂ)ﬁﬁte bias the

“angl e other than mngsgiéeo as th hlpmn mlmt_l_u_} angdeprongs 22 are
. printed and severed, hgufﬁty-lg , méthed Cfore hE. h?tﬁz%ufﬂa'lnang]e. is Iibgure
a

: 8, of the substrate 24 to the horrzont-'-

~gravitational forktas the aR?'t‘“‘%ﬁ) A byneausing Qr‘%ﬁ% ﬁ?!‘gﬁéﬁkS“ZSW“ the
“and engagi rgg Megrongs022 avkdle [the | proddee 22 pivengartidPly opvwhiolly i a 1iquid

pongtud v tﬁ;dﬁff’% 3r 53 " or BRIRRRL Tt W1 ) ppanes 22

tilted or raised to the dﬁﬁimdouwéhﬂormhmta Mascmobm accomplished Bygure
'8, so that as theypiiamg %ﬁ SEARECH (5 Uik thec oW OF the sbstrate’ A

roIIs_theIonltud nal subst e 24
nonequal al ti '?ude!“%!hd Y ra\”'t afth %naﬂ'c{'ﬁ?‘ceﬁ"ﬁm%at eH‘"ﬂf’ (ot cut

letter 6 i d:I gurpeﬂ)end\icﬂaraytthmogh theplmoﬂ_;{sg Ldutorgther woeld form an
shank 28 arf"angl €a}g{d lothbt Merali o6 Waghded! With* a piui i 1! MHE"Bhe FRBAG: 22
| are printed and severed, the ang’ indicated by the letter H in
Figure 8, of the substrate 24 relative to the horizontal allows
_gravitationa'l forces to act upon distal ends of the shanks 28
25 and engaging means 30 and pu the prongs 22 toward the
Tongitudinal side of the substra 4 having the lower altitude.
Preferably, the print ro’l‘l 72 and -backing roll 74 together are
tilted or raised on ‘one’ end from the horizontal, as shown ftn
. Figure 8, so that as the substn, asses through the nip 70 of
30 the rolis the longitudiml edg $ .f:'the substrate 24 will be at
nonequal altitudes, and the gravitational forces, indicated by the
letter & in Figure 8, will act upon the prongs 22 to give the
shank 28 an angle a with ?the_subs e 24 and an azimuthal angle A
(neither angle & or ang‘l v in Figure 8). The substrate
35 24 should be tilted S0 tha. ,_the pla of the substrate 24 forms an
angle relative to the hpriz_o_n_t_g f at least about 15 degrees.

Qg
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®wn in Figure 8). The substrate

‘“(neither angle [err] Jih's _
of the substrate 24 forns an

.24 should be tilted so

““angle relative to the h t least about 15 degree

41 wo e3/00e25 y t he pl ane of the substrate 24 wil | Eprélnsg&mVe of
. at | east 30 degrees. - Anot 48r suitable rret hod for inparting
- an azimuthal angle is - .. .. to bias the prongs 22 by applying a pressure

- differential across .- < -:the plane of the substrate 24 while the prongs
. 22 are partially Lo ol in.a liquid state such that the prongs
. are forced or dra\(}./)r'\'eﬁ"'a,b'l R&o %’d&glﬁ'&é it'h\}ﬂh%ﬂ wAhYlbe. at afhangleeyf he
. ‘acconpl i shed by least MI ,.mQSa Ilqw d .or gas'.across the plane of the
 substrate 24 in a sfid actinn ha vect-or, .component perpendi cul ar
. to the machine i __"_'B_?'ftr 8fe .mimuthl angise fshe
_ prongs 22 to ALk &
having thegl ower the plane 1%
dlfferentlél acrﬁﬁsm}' :
hi gh pressure fro 3R 1iqu
- needl es or other feathe
differential acro
~ producing a | ow pressup'
side of the subst fhrectt
- side of the subst gfderti
 pressure fd8mthe ol her_'_
- substrate 24 whi chura
- side and the anglpressure.
~fluid flows is

gt he

Tﬁ"{ sowhl emf%ggé egsur ©

“md °L‘p§'_% %cﬁ@]’é?“?)&ft the substrate 24 dmaone
*"#4# e ommten_ Uﬁb&pbhﬂctruggﬁsﬁ“tger%%ﬁwae
e %s?g : :_-'. _ {he @ﬁgtt‘wzﬁe ¢ u"‘hg“gﬁﬁe 237 ta he.
E . SQUAN0S LA, gﬁ theesuhsteatu hhw»\tgomﬁﬁﬁﬁ]
e a | C e
tbﬁ ‘ﬂg?\gl i’l‘g‘g's ACEossTthe
gfbogﬂsmdrogmsw

?i&?eggiﬂse of
e, B 'éesamngﬁ eatiahagross

 pressure" refers ﬁg]a;mm 1 '
the air or 18t her

be:c ng at2| mut hal | y(:'eq:"bs: ngd gl\h PrassureS

‘refers to a €05 YR : o,@rsﬁé & & Slart or

. other fluid P ey a e
24, o '%sﬁm ane.sidadef she csubskeate t

tazimut hal ly aq.
f. vvoul d al so. be su“ éd\%e‘;ﬁo@hﬂ:-sm ti )

( aiﬂng ha g‘Ibm PPESSUTR RPoH The! Bther
The side of the. substrate 24 which

25
30

-That is, the high pressure
35 be positioned such that the



e ———————ASEEETIEUUT

. than the sides of the substrate 24. That is, the high pressure

.source and/or |ow pressure source may be positioned such that the

g-f"-'fprongs 22 are forced and/or drawn in nore than one directi par/UuS92/04769

g| Vi ng ths 9%%?% ng system 20 a nore isotropic peel strength. As

- W RO T t | ng exanpl e, a vacuuW@source may be di sposed near the
S|des of the substrate 24 and a pressure source di sposed near the

'; "mddle of the substrate 24, such that the maxinmum | ateral proj ection
: - 38 of the prongs 22 wll be mflgenced subst.anti al ‘y y fromthe
"niddle of the subshondimiting,axamplee i) VAsHUNS SOURCE, M 4“80%190%?%&@924

¥ uhen a pressure, ﬂlJeEeéfftMakubstrt&edi tﬁdlﬂmg e mmt aﬁdposed neiﬁgiifé Lo |
e rongs en ur bul,ence, i n e G m
causg sone of tI‘FE‘@ri gof/ %o %3? 5 ﬁb‘ W@& g af
- azinuthal angl e. pricjecttonrid8eof hthe mconcsnu wﬂ n@nﬂ?ﬂnced substantéallyg, it
~1s desirable to nff fhﬂemia#flh%ﬁ% 4@&@& f‘ﬁ and toddrd @hé*r%ghé?“&‘d

" maintain & nore $ here are a
. _met hods avallablﬂlQG“ ate 2 substantlally . lamnar flow.

use of one or %?S“ﬁ"o“‘“zl 3 PESADE givrarentia} 2“"‘.{-"“‘"‘“ impart an BMENT.0°
_direction to a fpeale gg ﬁ‘enBFP’H‘#k'l quently| ¢ rbulence t‘\%/o gf 441

Cfl 0\|/v ?rrpl | gbgr? e umi *ﬂlbeuuedrum ofatrdeprong -téhscatten;) ori lcq‘diwan

- anplifier i r | arge
flméw of ityp outl Q&% rect é %dg‘(ri(‘)s‘?g‘ﬁ Yo nﬂning& s&'rat 8"%"&2’@ é‘%@g%fﬁ; k
-~ flow anplifier QSQlf(tFnMaﬂ&d‘&)ﬁeSmme to nindmize the turbulentoflew of t the

suction of its ipjpfd Wgaﬁd Ofidintain aacmm-.zz-é ‘h&mqhétaﬁt?aﬁﬁaﬂm
- di scharge fl ow of, theflrst I r

- h
i et of the sccdhereanre s auiber of Rithadsvaiiiprs, i pradice 3 ibstantiaIY°

“linear air draft Jamfriae €low. flow anplifiers 902 are oriented relative
to the substrate 24 ft |na
. cross- machjse gﬁFeémﬁ on &jrm rrecf?‘bg@aﬁwaﬁjc:mgq ﬂfe@'
draft is i vheaght &he umoﬁtql&amrommaoau sy HOowvampl me(snoto

- shown in 30 Hinpabte cOntrol Fed mﬂmm w; mw enAs mahsommt w.y the
use of _ an _encl osur eiémti Sgi) ﬁf@ QL ar ea r
l'inear air twg, commere pdtired o™ 48P -
comercially The €irstl abreﬂowomnmmlem 9021

and mar ket gg‘  Fig. 9) has the discharge flow of

.-pti'.décam mw ﬂmcletltet P m 0
‘outlet directed across the
substrate 24. The second air flow amplifier 902 (indicated by the
letter V in Fig. 9) has the suction of its inlet drawing from
across the substrate 24. The discharge flow of the first air flow
amplifier P 4s drawn into the inlet

. of the second air flow
amplifier V creating a substantially linear air draft. The air

% flow amplifiers 902 are oriented relative to the substrate 24 to
produce a Tow velocity Mnear raft in a cross-machine
direction. The preferred location of the linear air draft is
immediately down stream of the cutting.hot wire 78 (not shown in

30 Figure 9). Extraneous air t_:‘ur_l"ent  eliminated by the use of
an enclosure (not shown) to:surrou -area where the linear air
draft {s applied. Suitable air f] 1{fiers are commercially
available from Vortec Corporation of Cincinnati, Ohio and marketed
as Transvector Model 912/952, having 'a 25-100 SCFM rating. The

35 required air pressure may vary, but about 1 pound per square inch

to about 10 pounds p‘er.squaf;e. 1n_'_cl_| : q_ gr pressure works well.
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+as Transvector Mdel 912/952, having a 25-100 SCFMrating. The 35
:.j_fg=reqU| red air pressure may vary, but about 1 pound per square inch to

about 10 pounds per square inch of air pressure works well. per/S92/04769
Anot her suiw@BB3/00825t hod for inparting an i ruthal angle to t he

‘prongs 22 is to bias the prongs 22 by nmechanically turning or
- physically dragging the prongs 22 while they are partially or whol |y
~inaliquid state. A non-limting exanple of this is the use of an

~toscillating or rot at ' ﬂlﬁhtﬁ@i‘eﬁﬂﬁbi@mhode for fwparting:.an azimuthabtanghovke) to
- force or drag the t e F e

‘prongs 22 are cutt g’!?‘vﬁ?lﬁo nﬁeﬂf ihe gro'@?h@ %?eﬁg@hg?@cco P# qﬁl ng
~this which will bﬂ;ysppﬂ‘lgntdrhggMge the - prongki 22 ehhﬂlt ttheyarare partia ly Or A

- prong 22 having ag, 354 TH N squfl SeSEY, PR dinoftiA i%ﬁﬁ?% of tMsC%'t

having a major ax d mnor “axi s

oriented irg a diruesg |0(fnlbt¢ﬁprﬂih"e§ﬂ9tﬂ% nojatingasevering feans,  .9- °tt Hg"ﬂsrl nt

- roll 72. t hout ng,m,lnqobyf@ay or dngoa{ﬁ‘el Cprongst 220140 i the sdesehedcved
~ that a cell 76 hav |

: ‘a._m no pn duce a
- prong 22 having a3 Mﬂw‘e “aﬂ'% ema! s hdﬁgp H{g
. gravity will.act igfier methods bﬂeaqubnp‘lgsmmt thisuwhichheriil shahpmmzaoam!

©engagi ng neans 30, gj‘l ¢ prong 22 generally in the direction of the
- weak axis. ‘[ﬁﬂuﬁh g ﬁ 22 produced using a cell 3 of this type
does not 20, need ﬂopmga nw anz azAguthall gnglheycanabr) pRpdyced, ysing a

- general ly 1178 ﬂm g a? 18 HAKINOK Ext¥ WITNILHRI amoaguia or! |

e

. -76 of this ?ype pr,on

- affected by the &Sf s°J %‘&eﬂbé& %eré?ﬁ?\%m)e othér "thin °the V*é:ﬂ"f%e
aspect ratio of tmrembnow theeprift aroddl 7276 Without beimgccbound byecany

e o o P e (ke "oty JSE Y e 1B e e }‘ 76 haiff 4 dAkr
~ longer di rregsl on axds aanchar mdnotli adsswbld QEMHyP"O"! 2 haeingeaqbending o

- the longer dFnensigls aMf weaRCaki3" Ghd' 1Ih|i€ ‘Elﬁr l’%rces of graviey mllsacﬁ/\ﬂurbn
. refer to the | onger dinensi 76

e sec area,of the
~at the surface of %epﬁqgngrb?lp“ag %to‘ end 29 apd engaging Sﬁ
"mnor axis" - wl|thecfpronyo zzhegenleomgr in the didection oof othe hueukewmnal

tarea of the cell 78at 4G SWings# pRbduced using Eh&ﬁr 78lof this type does not
. 20 need to be biased to azimuthally ang‘le and will orient generally
in the direction of the ueak axis ‘without biasing, a cell 76 of
this type does produce prongs 2 uhich are more easily affected by
biasing as described here_j_na,bov_e
| When the aspect ratio of. thé sectional area of a cell 76
25 taken at the surface of the print ro" 72 1is greater than 1:1, the
sectional area of the cel‘l 76 at the surface of the print roll 72
will have a longer dimnsion and ‘a shorter dimension generally
perpendicular to the longer dimension. As used herein the term
*major axis® will refer to the lggger dimension of the sectional

‘ 30 area of the cell 76 at the surface of the print voll 72, and as

used herein the term °‘minor axis® will rvefer to the shorter
dimension of the sectional area of the cell 76 at the surface of

the print roll 72. 4
Because the sectiona‘l area. he cell 76 at the surface of
35 the print roll 72 general]y cor isponds to the footprint of the

prong 22, a cell 76 having a ;n_ajor axis and minor axis will
produce a prong 2 having 2 foq_tpt_‘jnf._ with a major axis and minor
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:'l{-;Because the sectional area of the cell 76 at the surface of . the

“print roll 72 generally corresponds to the footprint of the prong
22, a cell 76 having a mgjor axis and mnor-axis w |l produce a
prong 22 hawOrg3/e02motprint with a major axis and minor PCT/US92/04769

44 axi s which generally correspon‘d with the major axis and m nor

s axis of the cell 76. The weak axis of the prong 22 will generally

“correspond with the minor axis of the footprint, and the bending

P o LT PTOnS,ZE Wt SEREANL P REAGRESATH i i FBUCind bl byt

produce a pf othe heediingba v@&k"&ﬂ( axisi ofirthe1pronp @2 aidt| genesaliyi ng
a rectangug ﬁré?ﬁﬁ# qﬂ% ﬂ'il?%iﬁﬁr Tth‘?s 9 ?o@fpl‘tihﬁ, piddnlhi (Uehdﬁ&
The direction of {rave

72 esl
-arrow numbered 753Xth® tmﬂ m&fi’arﬂ‘%m "3)1! %ﬁiﬂ%@ %" ai/'lf 2’3‘;’" axis
desi gnat ed ,m m andfntmmfootmw.ct ively. The major axis mmof the

machine directi on. | THS A ReT IREHSG, SkTe 3t 3BRTTE. Bhich, Wil frocuce &

"is oriented substanongalhgrl‘lng ahwedk cxdsefigure: 12 rshows on. el 76 havingl la 76 -
~of this type will oo, ?aﬁs@&mﬁ&ﬂaﬂmﬂﬂ.@s ike ¢ the print #o1Pdain 3

- direction substantia perpen I cu | on of

- the substrate 24, ThaddtnestipnA m"ai of %'Pnﬂ"_;; 0 72 ﬁ)ldpgiqnatedc the
, Substantially in flb?o\dllfmbéreﬂnw.f ahd theaRl§or snd mihok xes of the cRIPTE ave

orent subst ant | a ey eTRtER P S BE-ats, Alsph BT mafi axyy g e e
" substrate 24, The*enhmgu]lrlcsﬂ&rlﬁ ofr Eigure |18n1838ﬂlnt|ed substanthihndlntlge
orient tovard eit Eh?ée 'difect1on> %etmoprme #2n’ of ﬁhe H@f’!’aﬁb%l r t ayt he

maj or axi s mm of the

prongs 22, they cd® A8 Pﬁigﬁ-ﬂgt 5“‘!#!%513 1)‘ t"‘%fﬁ"@ﬁ&?‘ﬂ‘h naadirechion. i
for a nore uniforeedlr 2§ of thiongpe2dill produce a. préng 220hbeingnenkdaki hmg

axie Figure 13 sifRietEdnd gtrection substhhfiil] ;aﬁrﬁﬂﬂgﬁ-@ P8 he e
. area at the surfadirettiane ofr ithe substrate 24¢| and the prgog nZZtﬂlﬁ'lmlgM tond
- minor axes of the m?htagﬁbstaﬁﬁﬂly ﬁfsiﬂnﬂiﬂé r{“o;mih?E iﬂipﬁfttﬁée'y

. The major axis mmo
- oriented substant iRo0g &7 fing. the w“’“@ radestion, aét?gértﬁe PN9RI R210r
I thé eeossHaathiriel divection t he

. axes m-n of the wiIili gend dto orient substci\ﬁalhﬁ
- machine dir88tion. A gollgpstrate 24. The maxim “lateral projection 38 will
| randomly orient toward either the sides of the prong 22
parallel to the major axis m- “the footprint, however, by
slightly biasing the prongs 22 '

ey can be forced to orient
toward a particular side for a more uniform array of prongs 22.

28 As another nonliniting examp'l' of a cell 76 which will
produce a prong 22 having a wea, , Figure 13 shows a cell 76
having an elliptical sec_tiop;'l t the surface of the print
roll 72. Again, the :-ufla_f:l'ofr a or axes of the cell are
10 designated m-m and n’-n’ . reisPe_é vely. The major axis m-m of the
elliptical cell 76 of Figure 13 fented substantially in the
cross-machine direction. The m xes m’-m’ of the elliptical
cell {s orfented substantially - machine direction. A cell
76 of this type will produce rong 22 having a weak axis
35 oriented in a d/lrection substant \1ly perpendicular to the

cross-machine direction of ;he s te 24, and the prong 22 will
tend to orient substantially :1n;.-;the?iéfq_l_'1rection of the weak axis of
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5:_-. 76 of this type will produce a prong 22 having a weak axis

“oriented in a direction substantially perpendicular to the
cross-machine direction of the substrate 24, and the prong 22 w

tend to oriwpb3muesst antially in the directjon of the weak axP§TG$592’04769

45 the prong 22, i.e. the maxi murfSl at er al projection 38 wll tend
. to be oriented in the nachine direction of the substrate 24. The
- maxi mum | ateral projection 38 of the prong 22 will generally be

Sbberrare "oh (LR PR Ryl P ki Lar kbR 1o 38 BT tend to
- manuf act uri ng probesorieﬂbedavbr thbymmhightdveetml ng the pubstyste 4. The s
. discussed herei nbﬁ%ﬂuﬁm 1@1?%0253&;&‘ dffortﬁ Oﬁtem'l‘l rqener#'lly bere

c direction of trave a cell

. 76 which will 100rientedqina dipeckign zwmmeng ® wsﬁt %We of otheows

cacell 76 g sUbitRtEa4a E£C ORENG OF Xhel NB1dsEs aqnha*enthemormtd

- TO rese | Ng al. one e
- of the eqﬂﬂ“ﬁé*éﬁ“ﬁ?‘?ﬁﬁ% g W Al b’ (jﬂ&ﬁ]gl b?ﬁ’g{'ﬁe%e 2

- direction asfdiscassed herelnbefore, _the:anaoeelsiaycht Ifomdftd:ogtene W is

- a three S the three sides being equal in |ength,
cell %gﬁiﬁgﬂaﬁ &aqp &ﬁ

t he ve three maj or axes (not shovvni and three ninor
- axes (m-m[err], m -l & third non-limiting example | of 78 &e11 Fewhichnuith

S axis generpi\hadeepirﬁ*ohglzz havtny aSwelk akis| hpigure ot ﬁws irmmgie
and a m n% Xi,S _gener e | ar t.0_eac | f the

‘equi | ateral 20 i& gFese%ggﬁf(ﬂrg g 35?6"?‘3‘6? ?ﬁ é“ 172

_pL oduce a prong generally Xesembiing an fequilateral trhhgltlmﬂhnnpc)rsidmof thel

three m nor axes n I

m nor axis of the equihtercf‘%rrﬁ?n':g?g gé%‘“& kgﬁggieﬁf rﬁH]) ma@pore@ﬂgevéﬁé ree

weak axes, and  of the print reld d2m |Bsmsa|thpr€3 dc16 of Etgwre 10dsya shpeeo

will tend to 25 sided’rﬂ%ﬂi'e teath! 6f the threéehsides’ BEiny: @gquaken 1eﬁ§ua the

Tl s type 5333822 i) 76 wiT1PhEGE shind B, BedStGltS AP e i
(M-mferr], m-'ndxesr{a’ -m';, o’ -n'g, -afi-RE3).] )Thefcelic7G wil 1 aveca tiajor laxts ca
are pach oftented dehefatly paralle¥ to?GddiU14d! B the Gl AEerC trifhole g4 O

fof the print roll | ases

inherent in the minor axiggaseratly; PQ‘@GMWWS“ 2260 fide o6 Ahecequilaterahe
cell 76 of Flogure triangle. Therefdre, tsrwwsbof%wcm whVephodice woprengxi s

Cof the prondd  op mallheh PSRRI Y BR NFP RS W1l S thrd ' shnor aves
_ ' corresponding to the three major axis and three minor axis of the
cell 76. The prong 22 \m__'l__ theref_ore have three weak axes, and
the maximum lateral projection 38 of the prong 22 will tend to
25 orient toward one of the three u__e;ajft axes. An azimuthally angled
- prong 22 can be produced using a cell 76 of this type disposed on
the print roll 72 such that the" minor axes (m’-m’y, ®'-m'2,
n'-n’3) of the cell 76 sectional .area are each oriented in a
. direction other than the. machine direction of the print roll 72,
30 such as in Figure 10. aocause of the biases d{nherent in the
manufacturing process, a prong produced from the cell 76 of Figure
10 will tend to be oriented toward the weak axis of the prong
which generally corresponds uith minor axis m’-m’1 of the cell 76.
Without being bound: by w particu‘lar theory, 1t is believed
35 that the maximum htenl pro:]ect‘lon 38 of the prong 22 tends to
orient substantially in ‘the d,irect_ion of the weak axis of the
_prong 22, 1i.e. the direction of the minor axis m’-m’ of the
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-+ having -an aspect rat|

W t hout .bei ng bound by any particular theory, it is believed t hat
: the maxinumlateral projection 38 of the prong 22 tends to orient
substantially in the direction of the weak axis of the . 22,

i.e. thewlhbosebessn of the mnor axis m-m of the pCT/US9ZHI%6S

¢ 46 footprint, as a result of t4 shank 28 bei ng unstable froma
| ack of support fromthe base 26 along the sides of the prong 22
parallel to the nmajor axis mmof the footprint. The m nor axis

f |l b |
o1 72, noveve oot ihdn L adREh or" L hank 20 belpg Ghetdng brbd s TK"
cell 76 is ori emfedupmrthéromd-hméase 26 ﬂ:ﬂﬂBeéMoﬁi&S to® the mronp| 22 72, a
prong producedggﬂﬁg, LOPthé Hajor j%ds ll-ﬁfb the - fh@t'gqmr ally oriented in t he

machi ne directi

not thally
angl ed.  Therefore,The ‘“m" &!ﬂ?ﬂ.ﬂh‘&\ Ki ahg?’i!l B#oﬂ% be 9rign &9 Buoa'éyced
using a cell 76 d¢}Pection hetvithe mmswnt 72atuoaeareaterdtdwlswabbvelu&erﬂ

b Lran e the winor® ks T, B, a0RF 16,95 SRR ﬁed%c‘?'@%duce

azimuthal ly- direction|ofdthe prdat trlo&l M2aax pronigspreduced isingcthasi ¢el

shoul d be at an n Ol r Y,
t he machi ne 76 “?j]l r%‘gﬁ% 3:‘9‘: rdlagt “P ol ‘Z?&m? @ﬁ'ec?fe’drn:tgr elt‘)e at
an angl e Sl@ﬁ%"éﬁ-@r fen &{but mtdeﬁw!xh# ¥at iAng hRﬁQ%Me

di rection of azimtﬁamw Périgled " prongé2 22aiy weimdabéd asﬂrgt ar demanwbout

and most b AR, ﬁf&?ﬁ? TRl SBUE Tha, R uf A [

machi ne akis en‘t-lnbno heer 7ht oniented/tn a dirvectAonr otherd tharbsbe nent

e "R ey e 1 ey e s
The . as pe%!lg'lﬁﬁtﬁ" ongs ti‘ﬁé“@@rl %‘F of; the. rc&B é%‘?‘é’a&% At Mn
about 1. figle rgrester efipnababoutha a@mﬁ lrelwmf tdethe! haémnw I I

e st 18, ot g o I Eobrera il 18" b &

angle may al so bgreatedithan about 20 degmps]gehmug|to7th¢1mhymd&mqtmnofar ea
on one side of tpge rﬁ‘m 1 AL more Cbriﬁéﬁhar;g{, thar ﬂfoui*‘ﬁ GS#:‘eeZG and

bound by any par!‘?mﬂ‘éﬁ to the mach N}(‘i’%‘: t‘?“l::'.-.f gglt @é rall egt Bg rﬂj’sg
having a weak axppefersbly greater than about 60 degrees relative to the machine
20 direction of the print rol) 72. In a preferred embodiment, the
minor axis m’-m’ of the cell 76 will be oriented about 90 degrees
relative to the machine direction of the print roll 72. The

aspect ratio of the cell 76 will pi‘eferably ‘be greater than about

1.5:1; more preferably the aspect t o of the cell 76 will be at

3 Teast about 2:1; and most preferab‘ly: the aspect ratio will be at
Teast about 3:1.

A prong 22 having an azimutha) angle may also be produced

using a cell 76 having a dominant on one side of the machine

30 direction centerline of the cell and having an aspect ratio

_ greater than about 1.5:1. Without being bound by any particular

theory it is believed that a prong 22 having a weak axis and a

bending axis and having a.footpri ith a dominant area will be

more 1ikely to orient toward the side of the footprint having the

35 dominant area. Therefore, a cell ‘76 having an aspect ratio

greater than about 1.5:1, havi
oriented on the print roll 72 such 1

dominant area, and being
hat the major axis m-m of the
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‘bending axis and having a footprint with a dom nant area will be

snore likely to orient toward the side of the footprint having the 35
dom nant area. Therefore, a cell 76 having an aspect rati .

greater thWOe¥eea2s 1.5:1, having a doni nﬁ‘gt area, and beiﬂ(g_rﬂ’sgzm‘ﬂ@
oriented on the print roll 72 such that t maj or axis mmof the

47 cell 76 generally corresponds with the nmachine direction
‘centerline of the cell 76, will produce a prong 22 havi ng an

azimuthal angl e Oé%ﬁbo% é’en@?ﬁl‘?}escl&ﬁ%%ﬁﬂ% tQi H"etﬁﬁcmﬂﬂnne direction

direction. The lne directi

centerline 65 coreﬂﬁpbhﬂ'ﬁmqfhtb&cﬁe'@t Hér WAEL l!' dycerd pRANS: A %I jpaving an
oriented in the Si‘i‘ﬁ\u@hileciﬂgqe of- abodt esmeaem £;'yrmrta%eltot Othe machfrach

ot her or generall* ﬁglap e ot her A@@ @%‘T "teﬁg“f?glrlm

"machi ne directi ofil e in S - “axis m
inthe machy ne di centerbine GSheori’thpond witthieach ¢ her:twhen tlmtmlgmenﬂhyhe

cell can be_ determ,ﬂe"q8 %cttm saﬁé)ldﬁ‘%t toﬁlfrit%' q po ntéﬁ}jl*am war IeI

to the machine I'on, passi ng he peri rret er

of the cell ' eaﬂantherspramerﬂ Vh@%ﬂ!ﬁ&lﬁb@ﬁhﬁfe direction on one side
Shchine 15 di lrect7 hs uskd m‘@‘*“‘i‘ﬁg‘h'“““‘@“‘?ﬁ‘ﬁ*ﬁﬁﬂé?g e
cel I fart R@st %u?"ﬁﬁ"ﬂf@ é’} §S‘nﬁ§ i olas rJ‘FﬁE“BPherﬂgl de

Of&;e cemhchine dTi'ccteotb centertineivof i thh_eflg]il ecafObandetiérmined lasbe
' referredt s th ﬁ[’r‘ﬁt l el s a .

.boundari es of the?\/\j ‘;']'ce+ 1?% Qg w"“lé'}pgﬁﬁ #arrt? tthﬁ machine
‘machi ne directi ondirmiviaeedﬂﬁé‘l'ls ﬂ-hmhpﬂrﬂ%‘@

perimetepcof the cell 75
t aken perpendi cul Fartiesthoutresmithe elmecmmn -.-dm@mnt Gntbﬁ’e side of the

di st bet th | | —the | I
segnont - drann b&ETbenbanf” SRR EIRk,i th " drayns's piIaL, 3o the machtnd "¢
parall el s 6g§ Thdimmonntpssinmahmmm aopohneoneme pekineteeSof the cell
perpendi cul af’ to ﬁftﬁ%}‘ihbﬁ‘ﬁ 1& girﬁ Ss-nachfiiat E{r‘&f‘ﬂi\ Hdtﬁe]'dtﬁﬁr side of

I's drawn, parall el ecton, 'S5
m dpoint. This |ithe seb €§ent§‘°§ﬁe neswi ﬂ@"ﬂl l \ _' éM’ Bb will be
st rﬂtﬁdorﬁe pésent’ the

| ;65 of the cell 76.peferred to as the“&‘ddﬁ“i
%é‘%{m eﬁ@*ﬂ?éﬁr@”"ﬁ’

‘refers to the portion i 0

side of the nmachi rhgundar%es of & é‘épﬁbrﬁcgﬁ gﬁ E

the portion,Qf thanachine d'lretstdom ohal used- hexert phrase7 Swidth lof ﬂllhce'llsl de
e direction®, refers to the

of the machPhe 76 taken perpendicular to the ma
distance between the remote part s 66, i.e. the length of a
Tine segment drawn between _and rpendicular to the remote
parallels 66. The midpoint of ‘the width of the cell taken’
25 perpendicular to the machine dir " idn. is determined and a line
{s drawn, parallel to the machin rection, passing through the
midpoint. This Vine represents the ‘machine direction centerline
65 of the cell 76. '
. As used herein the term “dominant area" refers to the portion
30 of the sectional area of the cell- 76 on one side of the machine
direction centerline 65 uhich 1s ater than the portion of the
sectional area of the cen 76 o he other side of the machine
direction centerline 65.____ If the:'sectional area of the cell 76 is
symmetrical about the machine direction centerline 65, then the
as -cell will not have a dominant ar .uch'as in Figures 12 and 13.
As used herein the term ' *"sections rii_a_rea of the cell” will refer to
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" cell 76 will be ab

~direction centerline 65. |If the sectional area of the cell 76 is
‘synmmetrical about the machine direction centerline 65 then the

~cell will not have a domi nant area such as in Fi gures 12 an 1592/04769
As used heVOIOR/MM term "sectional area qfg the cell” will refer to

48 t he sectional area of the ceII 76 at the surface of the print
crol |- 72 or other depositing nenber; As a non-limting

. exanple of a cell 76 having a dominant area '~ and having a major axis
| generla: ! YGCOEH@%BE{‘FBnEU ared Moft bive cell 7|s|rracnhgﬁ?mrﬁaﬁmfothecpntrﬁr rfh\e 65
- ‘of the ce 7 gure, 11 ce 76 e as a sectional area
. generally of an Eé ather Eepowftﬁgl '&W@ with.the base of the isosceles

. triangl e being generﬂqunon-limibhugaexmh d)ft leCQﬂ havingr & domipaninareki ng

1 th h h g h i
LT vaon ey e gl Sy o v

i n de g é) heirgﬂﬁgdescil
. her ei nabowg, andmachine dmcmm center r@d | gqrg e&ﬁﬁftﬁ on
- of the cell ce?FCY? Omlcnaheg whus_mum oaitdac geheal 191 of hen misdscedes

: direction cent er, %}}ﬁ@@%}@ﬁsﬁw}?gﬂ t he

. each si de &rt ?‘WQ‘ @r‘? ﬁ%‘ ;'Fgc?ﬁ. ik
. 15 points .on gakslleleto nthieemachine divectton landf beingelongeputhan reach hof

. cross-machine di ;}‘gﬁ dé%rt#ﬂgge”%anﬁﬁh? WIcht%n t&ﬁteﬂ%b 576f She cell

.' [ h
e L el oo,

- tend 238 ord ”tlltq}g@r oﬁm?ﬁ'dﬁﬁaoﬂ tgfe the okeli 76 fstiwmgpéi‘tdoﬁoof thedeed hant
- area an W nte OCLI a

" vector conponent §e¢t %) CFB%%%BE{\ #éy%# pg@t ?3& fofoﬁge machind &P&}S% 24.
- The aspect- ratio qintéitinectS. 7Thef rémoder pavallels 66 apecpositiondd ongeachr om
- about _1.5:1 to aboiglét 55’@“’8&%18& eJiiE ,fp§5centerlin3t 65 ﬁﬁpﬁfés rtﬂ%tibh"fthé he

» erred
'~ enbodi ment §he cepaings Nl | thea\perimetercef the ' ce“r:fﬂrﬂ‘eﬁ Ayt in the

'ﬁ thcggl :mﬁd ; Celsleqn%alrugltdr}&lehmnangww ilﬁtﬂgtaxﬂ? wog of the ceWitf@er be -
G R o i igahndop b ok el
- su porti | ice’ ot f '
'76, i.e. adjacent tédy ¢ rolﬁ‘ﬁ%t owhﬂﬁ Y s?ﬁe Gthﬁ@efootprint Sﬂilngn‘thbe' ng

. di sposed on the pr

face
- portion is g sposéemigankranefy ?n"!? o ﬁac‘?ﬁ ol S'L‘ rgenenﬂy 1'% ‘diection
having a vector component in the cross-machine dirvection of the

substrate 24. The aspect ratio o_f 3 the cell 76 of Figure 11
preferably ranges from about 1.5:1 to about 5:1. More preferably,
the aspect ratio of the cell 76 ‘be about 2:1 to about 4:1,
and in a preferred embodi_m_ent the ell 76 will have an aspect

2 ‘ratio of about .3:1.

It 1s believed that an azimu"hally angled prong 22 may
further be produced us'lng a cell having at least two bottom
surface portions of unequﬂ depth anged such that the deepest

36 bottom surface portion is dispose omewhat near the perimeter of
the cell 76, 1.e. ad:lacent to th all of the cell 76, and the
cell 76 being ‘disposed on ‘the. print roll 72 such that the deepest
bottom surif';a_'c'e portion_ is %_d_is_p_qse nera'l'iy in ‘a direction other
than the machine direction. ' '

35 As a cell 76 of this type de ts molten thermally sensitive

material on ‘to the substnte 24
themany sensitive materiﬂ \dl

: Thisllslriialiﬁlfﬁjlleli

j§. discrete amount of molten
cent.ered. or concentrated,




.~ than the nmachine direction. 35 As a cell 76 of this type deposits

wmolten thermally sensitive material on to the substrate 24, the

~~di screte anount of nolten thermally sensitive material wl] be
cent er ed, . wo 93P60eS!t r at ed, PCT/US92/04 769

| *over a point somewhat adjacent to the perid¥eter or edge of the
footprint of the prong 22 rather than being concentrated over the
m ddl e, or center of the footprint of the prong 22 The shank 28

‘the prong 22 will, therefore, be upst up from

‘the base 26 at th@v&fide ROANY [5amewha pF?ﬁ‘egg ﬁ° rime&eqﬂg t‘ﬂ@fgfcé?

“gravi tgzv\ﬂ | lj Sct fostprint ofi ﬂteagrmgdzza-ahdr than bdmga@nng\maeﬁ overothe he

prong and dra

di rection which g@m&&l’l?f‘ gg’ftﬁgs?fiagnﬁotﬁﬂnt %?gﬁ%ep‘&"%t gR?t omﬁgLﬁaf ace

portion of the cebf the pong 22 will,Atherefore,i ibet |ungtabhnfn! ¥i ke of5

shous a celd 70 N3ubdiit from t \uasbogidsw %Haf&ﬁﬁ %ueouslﬁﬁm Fsteuremléb

is acut-a Vi ew ure t ure

15a havi ng o%e bothenthe f‘“‘“‘sﬂ?fﬂw r¥ Jh@“@t ?“‘d

?ﬁt tom ﬂJr;gce pighgmng means 30%of rzﬁ@ﬁt adid)ttdrwt therdistel rend eﬂnalﬁﬁl IOf
is ce is er j e

76 and the engagind RS 9, 15 Wfrest 18R EN qenbrith dirasiinds iéir

deepest b&he ddeepest: Mtouzmmfmmpocuun o6 the eliptbsed generally in

t he Cr0Ss- machjen L V- I hi s

type will pt®duce a p?gng @5 ?ﬁh%ﬂ% ﬁdﬁp‘ H?“S?l?ét 5%@&@??} 7&@138‘!:&

si de of the prongtwe 2 L1 wﬁéspoﬁwmltsh iha enlspuay view of

bottom surface porfigare QSa.Ofmd fsuoﬂsekthﬂéml 76 oft Ivsgmxmmmgemé bottom

t f th
D ohes hmhi no. ai + ApFEe Bort1aR 64" deeperd (03B, he ORE fotted Syrtich. nargien o
t he deepest bottorf4.25The despestabettosy tsunﬁam povtidac 64cof kﬂdfs chtl 76 s
hal | t bott 6 b, | t
sha S?ﬁ?eraﬁ yowﬁﬁﬁéﬁeﬁe?emnﬂy ad?flfeh‘toeg ghe“”ﬂn 6t Xne &en 73 §n&| 9?%
under st ood t hat aZetht fl sy ‘MQ@ %GRQSPQFW" 72 such ﬂ&et E'PQ)
using a conbi natiotbom Ofortton €4sof "the eIl 76A1s dfiposed Qenerallyi 98 the

gravitational 3f§u%aaﬁfé“wa§1%?§'@{-f (3boff rudrighel shat g cott ¥ gy
of the substrate 2typerwdnproduce anprangi 8 thatamiliztend: tejorient towardatbhat to
the prongs 22 ANGHIRT of ¥e! prohg '220wRrch Glrerally h@rrésonds with the deepest
bottom surface portion 64 of the ce‘l'l 76, 1.e. the maximum lateral
projection of the prong 22 will orient generally {in the
cross-machine direction.
Preferably the ratio of the depth of the deepest bottom
25 surface portion 64 to the depth of the shallowest bottom surface
portion 64 will be at least 1.5: I and more preferably wﬂ'l be at
Teast 2:1.
It should be understood that azimutha!ly angled prongs 22 may
be produced by using F combination of varfous methods. A
20 nonlimiting example of the use of combinatlons of methods is the
use of gravitational force and L3 pressure differential across the

angle to the prongs 22. Another uon-‘limiting example is the use
of gravitational forces aud .j_ rotating severing means 1in
3§ combination to impart an azimutha'i angle to the prongs 22. A
third non-limiting example is the ‘use of a pressure differential
across the plane of the substrate 24 in combination with a prong
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~of gravitational forces and a rotating severing neans in 35
-.conbination to inpart an azinuthal angle to the prongs 22. A

“third non-linmti exanple is the use of a pressure differ eRCTHFSI2/04769
across thév@ W@B the substrate 24 in cagbination with a prong

*50 22 having an elliptical footprint wwth an aspect ratio of 3:1.
Many ot her nethods of inparting an azimuthal angle to the prongs. 22 .
wi Il be apparent to one skilled in the art, as wll the various -

:_f_Cﬁ”b' “?lt ' 0n560f g2 hiackdng San e1l1ptical fdotphﬁw ‘i&h san ttlspecmd'ﬂtu oafd 3:bat
...the cells 76 can

" combi nati on, i Hinﬁ' other. >1}|¢atho%5 éf‘glﬁﬂamlnb ?t}'éﬂiﬂﬁtfrﬁ? inrgﬁ td' theVer PEPNGS . e
. zarranged such tha22 alill dre apparent tornnecskildedoimghe ast) |aptw1cla| tlvewtmm

-areas and are di sp ﬂlﬁﬁﬁi%ns of methoH?e print roll 72 with the m nor axes of
. the cells 76 orient

ecti 0 vall et
different girections; Ibr Sf'ﬂﬂdlcﬂ“ %3 “gg? °§f tg& é" '3?1‘ hé 5 Pnlberol I
72 may conprise alﬁﬂﬁgbﬂﬁﬁm the print !‘o“)f722€lh| ani&;ombhraim‘. e clthbamaray

ettt onal “areac.  BF CalES 3% WHheipt ol 72 al)' 6 gAYl EAHE 111 0f
conprise any ot hetheccelisate baverfelliptical sactionalanreascand are oddsposahions
oriented in any CQH??&QM %‘l?fn with the ‘H‘Ih@?ti ____Sof)'in%%lﬂr '79%}‘1%%;«17%{!

There are an unli u : | ONS
possi bl e CCilabl nat it bﬁs“&?ﬁﬁ‘i@ﬁﬂé@f ina “P qig -0k dégfoﬁé?%l |Fﬁqtﬂ%“$apﬂérﬂ6d
AR nayL ConfprriséSh combination

: 2 ai ms Crat array of cens 76 on | theUSATRtTHOR
. An illustrative and n £iHS
. fastening system P30¢ 'afrist & b%sgﬁtauﬁqh@eﬁv% b i‘i&g%&?{ﬁo@*ﬁaﬁasz and some
- manuf acture foll owf dluhllnveltnlnngtﬂwcsechimaguatea. on\vtheharrayadf cells 76
f b
asteni ng systens Jaavgebd ?ﬁ.l Osceiydaq dﬁgﬁ:gd n.‘.gl s&g@,a {;@E‘“‘t’g

absorbent articles as
~filed on enbersec 'U’“‘ 19¥eAs °P'n ein'& °‘€)’|e“§§,4| 2ny’ gpmbination °f

~application’is i nmrmmednhareepmnyrmf 72 enTherfeouré hﬁ und imrted mimber of

rechant cal 1 ast on M3 CE: SO BLAABRs B “HI12 RRFABIY ccipirabffts SFe qntende:r

It is known, for ecoahplcoveradain the nppended €t M§ni ng syst ens 30 e
‘l ess easily contaninated by oil s jen@ATARNNE’ ARTIOEE of' gsgadhesi ve '

hoce feat Uggs b ovi deAO) WAESLLYS, knd, napHiR1Eing Svampie. ob-tbe) usage of the
fastening system 120 of the pres t.:_,invention in an article of
manufacture follows and is ﬂlust ted in Figure 6. Mechanical
fastening systems have be__en a_dv;__ geously used in disposable
absorbent articles as disclosed in U.S. Patent No. 4,846,815,

filed on December 18, 1987, i‘.h_e name of Scripps, which

28 application 1is 1ncorpotated_-hgrein reference for the purpose of
showing a diaper 110 ';trucegre and advantageous utilization of
mechanical fastening ;sxstle_‘s 20 in h diaper 120 structures.

It s known, for example, that ‘mechanical fastening systems

30 are less e'_asﬂy contgmj;_natefc_l .I}y-"-_oi nd powders than are adhesive
tape fastening systems :and, further; may be easily reused. Al of
these features provide advantages when applied to a disposable
-diaper. intended for use on. an ant. Also, a refastenable
fastening system provides ‘the advantage that the infant may be

35 checked to see if sq_ﬂ_ing o_f th_e ébosab‘le diaper has .occurred

during the wearing period.
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. ensure the core 1

. than that of the

- diaper intended for use on an infant. Al so, a refastenable
- hast eni ng system provides the advantage that the infant may be 35

checked to_se ,I 30| ling of the disposabl e diaper has occurpefiuse2/04769
during theV W%g:? >peri od. 51
Referring to Figure 6, there is shown a disposabl e diaper 110

. Intended to be worn about the lower torso by an inf ant As used

Jherein, the term "disposable absorbent article" refers

garnent general |y worRefleprings toFigune 6nddere nisnshows: gmspmmmums 110

- is drawn between 1tn|i€ndé?9§o ﬁé‘%ﬁf“iﬁo@@% \5\% aﬁég Rotg?nﬁﬁﬁrerh used
.

. and .intended to sca ded af te.r a si
© laundered or rest Eif‘ { adisp ‘gg ‘gfgb& ar"‘“"e"s to 2

enpaart
- disposable arti clgimeulegdmh&w mtmlbydmhnbe oK< HilﬂcdhtimtlliﬁrWS and chh

RS og, ) s, At B eyl TR i RRE OF the wekiir °
internediate the mpénmdedlmabﬂdiaWelfﬂerGQ Siagleoustcand bt to be
and backsheet 114 a@h&eﬂd Iﬁa%sm&al aIAy- ___*gglr ?L?Lﬂpel gd t([inrticuhr

sition

. el'd $fipol

. may be assenbl ed 4iPasapig; IQ];?EWPQG“& ?Qﬂ&dvﬁﬂ P‘Wyt@dﬂ@@s

3 kill eg Id n thleJ grt vmﬁrelienfedrdﬁieegm omprisessa bﬁqﬂm @@W‘Mkl !opsheet
. described in s

Buel |, andijg. S. FHE fn“(swa 1@3@8&@‘ %gggélhﬁgc el “" 118
Toussant et al .intewhedinte ;u;eeﬁwshee&r b12 nndctr_aphshﬁe&dlw:er%entoplsheet 112

' ref for the
L'l MEERR 1SS gt T DM T

~of the diaper 11(PRANEe ‘the core Lihds held &%&@éﬁ@'\fe Theqdiape Tementsl | y
. peripherally joi nmay be assembledofti Revariety mtcﬁﬁﬂgﬁbﬂd%s uefil)'lﬁl'oﬂﬂ toOBnet he

aohestve, aBon ackizied tn sBASERY Sk T IR SortiGRFRING Bt sdueany™ |
' Full er Conpany odescribed in\th8aRatent: Nght%.sml.ooaeéoswgd dinuafy 147h197S to

; absorbent core 1 S . geger Veal €SS
184€135 and Ug el??@ﬁ Eq(%%er gg !?grbetﬁlg

, p
is interposed Touss Moeﬁge °th slﬂéﬁﬁ" IlZ‘%d incorramted heveinn byxed
- relationship. 30reference foif hthedpmse 18€. d!%é‘lmﬁgh QRrDidul &1 YO pPeferred Y

Tt i 520 Harep HE TGN 22 SN S porti on a4 extendtng
. respectively I\ﬁ‘- otapshests 112t anthcbackshestd 1d6cofidthendiaper d20t ave
- diaper 110 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
25 Adhésive No. 1258 manufactured by ‘the H.B. Fuller Company of
Vadnais Heights, Minnesota, 55110. " The absorbent core 118 has
length and width dimensions g 1y. less than that of the
topsheet 112 and backsheet 116.. The core 118 1s {nterposed
: between the topsheet 112 -and backs 16 in fixed relationship.
30 The diaper 110 periphery comp es 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 léiterﬂ -centerline of the diaper 110 a
35 distance of about one-fifth to ab re-third the length of the
diaper 110. The waist portion 12 and 144 comprise those

portions of the diaper 110 which, enworn. encircle the waist of
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perl phery towards the | ateral centerline of the diaper 110 a 35
.;di stance of about one-fifth to about one-third the length of the

d| aper 110. The waist portions 142 and - 144 conprise pODAES92/04769
portions ofORM0MSaper 110 which, when V\gzn ‘encircle the wai st of

=52 - the wearer and are generally the highest el evation of the

. diaper 110 when the wearer is in the standing posi tion. The crotch
- 146 of the diaper 110 is that portion of the diaper 110 di sposed

. between the fi rsg | Oneagﬁﬁom Vﬁ“esﬁeﬁfi‘ﬂwn?tg{ﬁe aﬂfbhlé‘t“ elevaticAn b vhiteh,

siwhen worn |s p05| et ween, t wea he
- absorbent "core"diapexn10cuhen the Wel |{rfg W et‘&?’f#ﬂ% position, cﬁ\ed
. +body exudates. cfégh mfvfbcﬁé diaper llblas ithat govttonl of the diaper 110

o, OB AP N5 e W A 1 10,
- ‘may, if dgsired, abé Nhlicll,huheneméd positionedcbetwpen Qﬁe legs of the wearsmsed
. -face of the core 118+ ﬁ&b%h@dctlm‘ar‘lqs#f@e ,%gﬁgﬁﬁbs%?m and g-eﬁm.{d"r

~.other opposed face is oriented,toward
;absorbent core 138q¥id Shadyr iexudates. on Thae absorbandercore 118 1s gangrally

' '|0(r]I ﬁferablﬁ ng ne%oi\éln"s?imeb%’cowﬁlirﬂibw§ ml Inohmﬁvmmgt hetﬂfet skPn of ial'l#?h as
adhesi ve bondi ng n a particu p € nen adhesi ve
bondi ng which j ol WRarethe * % éﬁiﬂ? 'é'tr{bi segoﬂd opposed faces
-acconplis by apd| qmg ‘Iﬁddﬁﬁrﬁda. ibe tfuethen encased byi ttsisue Tlayers. One
. ‘backsheet 6 is s u n | Al
:absor bed by and ggﬁ?&: Oftt % éa'@o? er?t§ g‘éﬁﬁ?"?‘rtgr&n% @&Shefb 1z
~‘undergarnents, cladfrtheg 0“‘956&?09 epted toward m t 116,
contact the di aper 131752 amrmdcm ama 1§ fﬁl ﬁnWOsed)%ﬁkﬂhebicksheet 116

draper 12014 voripdcpretaRiEIY G e W o

e‘core 1
B (40F et i, the art
di aper 110155 Pr efsachb!gmdhd:dﬂahﬂd!hget In1s particylarlyppedfienied embodidént, of

R 060 S e S S il
“suitable film R@a/ ﬁﬁ%ﬂcﬂ!’r‘!&& tﬁ"’eﬂ'@d athe | Hmusqdfr r‘e§91'&s The
_g chnrondt Vi er gi rbatkshedt22A6atd  impervicuopay :_'!_@qnmr aindoprevénts ’Hquids
enbosseq o mt ¢ ARSPENEL,by' g’ §¢'LR9*'S%‘ 7 £6€ TRt ova Tl Hhom Wetting
. or be provlﬁed wi undeporrsentss tcdothingi t beddinge

vamorosher objects which The

'_ tngﬁ.S?rG.GE i t'ostt:%tﬁﬂm'trigptdfiapetra‘l‘lt)' e'A’s tg!eﬂ eFﬂlni term “backsheet®
- J refers barr*er disposed gu rcn % Ehe co core 118 as the

,iabsorbed 1iquids within the
116 1s a polyolefinic film

diaper 110 1s worn and which conta
diaper 110. Preferably, the backs
of about 0.025 to about 0. 030 nﬂlf ers (0.001-0.0012 inches) in
thickness. A polyethy‘lene fﬂn 1s rticularly preferred, with a
suitable film being manufactured by Tredegar Industries of
Richmond, Virginia, :23'2'25 " and. e Clopay Corporation of
_ Cincinnati, Ohio, 45202. If desired,” the backsheet 116 may be
30 - embossed or matte finished to prov more clothlike appearance
or be provided with passages: _j:o perm scape of vapors.

The topsheet 112 is  compl tactilely pleasing and
nonirritating to the wearer's sk The topsheet 112 prevents
contact of the absorbent core 1 d liquids therein with the

35 skin of the wearer, The ‘tops eet 112 s 1liquid pervious,
permitting liquids to re__adi‘ly penetrate therethrough. As used
herein, the term "tops’ﬁeet',"f i'efer :___-_-_any T4quid pervious facing

25

This Sheet Has Been R]il“ed

(AR




- contact of the absorbent core 118 and |iquids therein with the
'=skin of the wearer. The topsheet 112 is liquid ‘pervious,

“permitting liquids to readily penetrate therethrough. As Uﬁftdr/LS92/04'l69
herei n, thwOt9sv/8002% opsheet" refers to a | i qui d pervious facing
*53 whi ch contacts the skin the wearer while the diaper 110
Lis bei ng worn and prevents the core 118 from contacting the skin
.. qof ' t he vvearer The topsheet 112 may be made of woven, nonwoven,

- “carded and therna means
. inonwoven fabri csb&?’lg wort) And R!'G?’%ﬂqsyt P & G%tﬂéﬁ“ﬂﬂhg@ gkin of
. ‘wei ght of ~about gfe t\@ea@‘bﬁut Thé wmetaemswr GeTmade , o2 wWovVen /TLVOnwovVen,

i el rect | onpibated JF cabie e f "bieFRLEl 'Dpbfiit gz 15

- granms per gcent i meawndedi randh&hm‘l;‘ly- rbnnﬂedmebxilllemlsl do. those skilled in thehe
- diaper 110 is pr te -
T ecei ving surfacﬁxﬁq?g‘bﬁgén%?mﬂndﬁ?ﬁwih 3 W&m toPsmet l}} has a

wal st

and second wai st wpighti of, abaut ;21 te, ﬂwﬂ%m‘ags PoRt SMtMﬂ"u\/@emMM

_ :;[/\ggrglrapefl'hlljgo !{ﬁgﬂ?;ﬁ@fﬁﬁsﬁhhﬂfgllﬁm he gramé i ﬁ:@ntﬁnet&e in the
closure is fornme® Gﬂé'ﬁ ﬁf@ ﬁi’g Q’H{ e‘y ?rhf,?ﬁ‘x\f@gg‘écq? E‘da'tea“t rabout 80

: =(rjece| Vi ng@urfacgr?ﬁﬁpe? centimeter 1nhtl|e crioss-machiaeidigectionem 120 5“3“' -

i t th® separati Gk N r e e

Ry e

fastening systemreceiving surface 153 f°"r%ﬂ§@ﬁ-ﬂ'ﬁggsthef ﬁi'éstl!dﬁhpmipenbﬂ 0
- cause separ ati onapjeietond valist portion 144 meﬁp\bﬁbrﬁpplﬁg? chbrfighrationSuRde M

both spear and pibe FPRETIO T, sorn, so that TRE g1ypel Yl 15 Jebiied’to e 10
di stributi if f or mearerct | Thusgether didper uo 135 fitted: torchhet wealrer aandha side
r

oo TSRS AR Y ANl e 120 10 st 0

. fastening system"PQQ“V"ﬂG'm@' ace AP3. peel forces refers to
~distributive forces Trc¥asténings %&m wshaﬁw:-eémgtwdemhuon forces

et on, o PG REHS kg e MBRFOR] BOFIOI "t Word SkRaton
- measur ed bxgtensﬁarcpsﬂ Iviefiersoftot fanEasaeﬁilggon ‘the fastening systemm1200aadhd
| refe: ?"- Ingt it ?L‘;a Fecety ] Epﬂﬂ@@??ﬁggﬁc\i/\gig 43% cause separationdCP&ledse Yor
- paraite premova‘l of trﬂe Fastgning syste% 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 paraliel to the plane of the substrate of
the fastening system 120. The tem *peel forces® rvefers to
distributive forces acting in the generally longitudinal
) direction, and perpendicular to the p1 ane of the receiving surface .
30 153 and fastening system 120 substra;es. ,
Shear forces are measured by tensile pulling of the fastening
system 120 and receiving surface--.i 153 1n opposite directions
generally parallel to the planes _of the respective substrates.
The method used to determine the res1stance of a fastening system
120 and receiving surface 153 to shear forces 1s more fully set
forth in U.S. Patent No. 4,699, 622 "{ssued October 13, 1987, to

Toussant et al., which patent 1is 'lncorporated herein by reference.

-"-'spunbonded or cay, bon cggl $he gﬁmrgfe{moghtag t\ﬂﬁqelm dﬁp" P10 is
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‘The met hod used to determ ne the resistance of a fastening system
.-120 and receiving surface 153 to shear forces is nore fully set
forth in US t No. 4,699,622 issued Cctober 13, 1987,

~ Toussant etw I"’g) i ch patent is incorporgged herei h'by ref ei’gﬁ"'s”/‘msg

. 54 Peel forces are neasured by tensile pulling of the fastening
. system 120 fromthe receiving surface 153 at an i ncluded angl e of

about 135[err]. The method used to determine t he.resi stance of a

fasteni ng system 120 pasll forces \sragneasufadc by 1EEnsile putl ingoof dhei fastening nore

T ﬁ' 'tﬁ esﬁ;nLOL]E hSé?f%égslzﬁh%gﬂttﬁoreéi?ﬁ&]Q&F’f_a 3y i\'oiﬁeghé’fuded ﬁtglé%f 1987

QT ate

teference for thobwtrpli‘ie of'ﬂ@e%ﬁlm ritgedhdo n rthe resistance,

Lgrfﬁz wearfgr A a&%sﬁgmfmceﬁd %&ei\Mﬁ? .-'caqssrﬁqﬁebygdﬁrmrrgﬂt io
‘General | y§ an i nfigf® fré' I%tnfﬂmﬁgeil'éﬂ*é' l?ﬂ,a“ ﬂ%ﬂ}’é g a fiov

i ?pe{ 118 thet Ih 18Qr¥98T Stmehe i Inm ofoScripps d:h ippHizat ionl s cincerporated
‘unfastened in S 56 : cur
" during nornal i?%ﬁ‘ %Elo‘%ef@&? ah&acﬁ}h AT @ J’%EW\’\OA“&%“?%@ t he
- diaper 110 to chafigpeelt foresa. soil ed or check to see if soi ling has

ferated by ¥0Génents au'tﬁace

_-;"%ft“g%gﬁeabéﬁpgg?ggaéf ans.

1¢ ctociumfastenuor acemote 3a

agfd B 4tisBF LD on

ry csefiasptiond fonces fwhich
| §1Qddtt shey L@s | #B189¢0

tO ésa'al ns‘t‘

| rst n
Y ek 3 see-3f
b_e ﬁstpwmgd sgntéuhelzoufaadde

480 Rt 8 b 2007

Sggetamswi and mare fpreferably,

- occurred. Generall y em,.?
153 shoul d resi st &gfrﬁféﬁﬁi %ﬁt. 20

| east aboufg 500 g&ea % d %o ?p?"ﬁ"@?‘a
Furthernore; the geastallypdams iafant Jsaeuww bex

Thon Less 9SS 1 fublys 18 beartng,,
'g(r) ;rrtsl . unfaskenedcén vthey Rresencee ff59.-_
gurface 153 25 &'&\ﬁ“’ﬁﬁfrgs {QW? %t ni. 9 :IQw_e
- second wai §§ remvgé?'e e‘14’3 ﬁ" Mﬁesp
_. gﬁ?][rgl::mg e soﬂiugadﬁsvlongumdtamnh:éﬂlm
the first regkiCieRs S 1Sy, shaie fosh
;110 on 30 wrgnams; t preferablyoat deast bout
system 120 1edb€ dRGE 200" Grantd’. | AFLAE

That i newpher oA Tece g e ned shoufd 7
' $00 grams, preferably at lea__s_;
preferably at least about 1,000 gr

'The receiving surface 153 |
anywhere on the diaper 110, so
engages the fastening means to m

(SEK Shear Torce fpf at least
about 750 grams, and more

disposed in a first position
s the receiving surface 153
ain the first and second waist

% " portions 144 in an overhpping guration. For example, the
receiving surface 153 may ‘be d posed on the outside surface of
the second waist portion 144 . 0 inside surface of the first
waist portion 142, or any other position on the diaper 110 on

30 which it is disposed so as to age with the fastening system
120. The receiving surface 1 y be integral, a discrete
element joined to the diaper 'f or a single piece of material
that is neither divided or discontinuous with an element of the
diaper 110, such as the 12 or backsheet 116.

While the receiving 153 ‘may assume various sizes and

. shapes, the receiving surface l
{ntegral patches positioned ac

_ erably comprises one or more
 the outside surface of the
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di aper 110, such as the topsheet 112 or backsheet 116. 35 VWi | e

-the receiving surface 153 nay assune various sizes and - shapes, the
receiving surface 153 preferably conprises one or nore rUidb ARG 6Y
pat ches powix934¢M9aS acr oss t he out si de surface of the PCT

- 55 second wai st portion 144 to allow f maxi mum fit adjustnent at the

+ wai st of the wearer. As illustrated in Figure 6, the receiving

. surface 153 is preferably an elongate rectangul arly shaped integral nenber

secured to the 0%%&Lwa‘@ee%afaweme%nmw fhr ARADER b adpustabhe at

r..suitable receiving surface IS a nonwoven fabric, 1S

. ‘other type of fi aisto ma't'\?rl’éﬂ“ﬁéil %om"ﬁﬁﬁ o Weréceltheng
- surface 153 may hecetwitigacuvfsct f183M & vmmtmsaf anBebongalte Wétﬁih mwyde

Terar noa”mehe idnd Srthatly, obSRE°EAREE G, Hhe RO shihital SR i, $ocond
.pol'yester, 5po:cypmqtll§§e|::wtm14tonbl nations of the foregoing. . A suitable
; ace

woven and ?Ercomrc. T rete IR urfach MY, 400 oter” faBte 38
No. FJ3401, sol d B ﬁ@ &n@éoﬂl iather gt¥ped ofafiihexc o ilaop anatextyl eld: .
Paul , M nnesota. kndaft fertheuadnb! vhé%eewmg mﬁe&qsﬁwwuﬁmcgu&gl cot

- havi | it t f
having a bl urall aboR! o YRyt obhketATESRIcH] SPOV{E, FIRER rtphesti. and "
Carolina g@d depriefeeatdy laipst oapibleJcnf b&ﬁ[glwntercépteﬂaud wtﬁde!l by etfher red
f t d

Conpany of Spart Sigigig ek s :&; uf bl "RaCHrIRs SBleluBY Bfor' ' biSELRer,
f ast eni ng system P %PY feen combipations : o€ themforegnings y Acsuitible
surface 153 to pryucefeiny seeface 153 cémpriséshs mimBecof Lifber 1028s £CL1Ng.

ed f or

Seo vl e e ST 37 #0fRh 1% siarc IR bRt uic SEatenmabe heandl o
120 subst rgge i s nylonnwaveno koop NanE)}Mﬂl.O sﬂgﬁbpcﬂ(é dnnésotas Minidg Qindt he
preferaply d 23&"%3*““@‘*?@%?& SESS Paoy BABEhEY, T AngHiR T&iﬁa‘%&s the
~diaper 110. A p'F@Ie gy S@Sﬁﬁegdlsat comprises ahdricols thaving Q;Mﬂi]t:o of
mninizes any potgytonalfilamintctlobps Wpesjecbtng from a nylon backing and s
. commercially available from Gﬂford Mills of Greensboro, North
Carolina and designated Gﬂford,_. _t(o 16110. A particularly
preferred receiving surface is stﬁt_;hbonded loop material sold by
the Milliken Company of Spartanburg, South Carolina under Number
970026. "

The fastening system 120 1s 1{ntended to engage the
complementary receiving surface 153 to provide a secure fit for
the diaper 110. The fastening sys i5':"120 may comprise any of the
well known configurations utilized or achieving a side closure on
a disposable diaper 110. The fastf"’ ing system 120 substrate is
Joined to the diaper 110 in spaced: ationship from the receiving
means 153. As shown on Figure ﬁ-,_.;.the fastening system 120 is
preferably disposed on both the: fi_rst and second longitudinal
sides of the dfaper 110, A preferred conﬁguration for the
fastening system 120 minimizes an tential contact between the
prongs of the fasi_:__?e___tii‘__‘n’g system the skin of the wearer. A

- preferred fastening system 120 disposition 1s a Y-shaped tape
arrangement, described in detai) U.S. Patent No. 3,848,594
{ssued November 19, 1974 to Bueﬂ-;.j- An alternatively preferred

20
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. prongs of the fastening system 120 and the skin of the wearer.-A preferred
Afastening system 120 disposition is a Y-shaped tape arrangement, described

s<in detail in U S Patent No. 3,848,594 issued Novenber 19, 1.
An al t er natviosed/9o02s ef er r ed P&Pﬂ"%ﬁm%be
~+fasteni ng system 120 arrangenent is descr'r?soed in detail in US.
. Patent No. 4,699,622 issued COctober 13, 1987 to Toussant et al. bot h
- .of which patents are incorporated herein by reference for the pur pose

of illustrating ¥ ﬁpeﬁmﬁfw a?far@@ﬁev&a%e@és’c?iﬁé@tﬁmdetai} Prf% gn

the disposable eni ng

‘system 120 di spoBatengnNes ﬁsg%ﬁﬁze ssued Qcto %th"iachbﬂﬁh 80 Toussaph| et cﬂe. si de
~ of the diaper. thith b¥whieh mahwlaw ﬁ&&éﬂﬁﬂi _;,:heré’lhrﬁi'%?ﬁi’éndesfove't o

*known in the disposable er i) this
 type of fasteni ng“' ?ﬁdaif%éf'r{mt vq_rdous plpgeu{gggirqfnbep I}ﬂs "EnEP%X siEp No
4,846, 815¢ sfsuedlzmlgnllhelmﬁponble diapeBcrlilpps, Awparbicid arly oppefarired
- herein by refere T | 42394 S F as a
- manuf acturer's e?ﬁﬁerﬂng syig%n 128 gﬁpo?ﬁggﬁtfe}h;‘_ iéﬁégg]s&égug@ iﬁgﬂlfdlég
~ The manufacturerosly one stded afcthes diapaed this: typei afcrfastening csysten! v
- in juxtapositionahangemetti 1% W11 khévn VM %ep_aljidosnbﬂé?du 8FC afg Cang £"

: 158 is the free ﬁ'fd and,i Qf‘; P the i:el ving surface 15
“when the diaper 700" -1imiting example 35 %3’%&* asteping system arrangement i ne
diaper 11Q.s fit$attsebthed find).Sai Ratent ‘Nobc4 046,835, 1ssued July N4, upssy goend

'158fthft dto th
f rece|OV| ng su?]‘saggéﬁgiyw pref é‘r‘éqoﬂlbg os?ﬁréhﬁgy 'l:lefeﬁg'?&re thg segond
waist portion 144, t h?eﬁﬁ ening; ﬁvtﬁnef i o Elgurec6thas a manufacimrer& endhe
wai st of the weapsg aniihsn‘ép ftelﬁ‘?li?ﬁ&seﬂ%e?‘{] ?%e Th %‘rf

| Th 508 of
s T P 80 56T 5, Jo e 4 Hhe otsner onpnederandy’ S%ité%e%wonﬁe

st rands ofe#Ehe r atth \thegfmtfwmtlﬁﬂ'tion-uz. The usef'$ aaaemswmsrﬁé Fyed 20
and conpl

-_ nt ar | N 1 Vld resistapce to :

- peel forces in eég‘gg@%o;&786%8a€°e the ???%‘fgh@hgﬁfp c'g‘ef'oté PRBr ces

“in excess of 1,0 A0 fsapecured to t-’\Prrﬁ'l,eim?‘-construct ed as fol | ows accordl ng to
the specific paranet gfger e diap@f' mbeis‘ f5tRd! dbdut Sthel @ v, 1 N

st20f
e "elor oo TORE earvs e SRR W AR e e
~system 120 d%d s t hsecured to thafmoerhhtg smfdcc 153} iand rpre€eratAyypositiondd’ R 26
~stitchbon | OQRe second waist portion 1, thereby causing the diaper 110 to
encircle the waist of the uearor. The diaper 110 has now effected
a side closure. The prongs (not shovm) extend from the fastening
system 120 of the user’ 'S end 158 so. that the prong engaging means
25 intercept the strands of the receivi"' surface 153.
A fastening system 120 and comp) ementary receiving surface
153 which prov!des a resistance to eel forces in excess of 700
grams and a resistance to shear fo es in excess of 1,000 grams
) may be. constructed as fonows accord to the specific parameters
30 of the fastening system 1zo set - forth in the aforementioned
"Process of Hanufacture._ ‘I’h_e complementary receiving surface 153
used in conjunction with the fastening system 120 s the
aforementioned Mﬂern Company No. 970026 stitchbonded loop
fabric. DI
as The fastening system 120 ‘45 at'least about 2.54 centimeters
(1 1nch) -in width and 'may be of"" a'n'y 'Iength which provides a
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- wearer's back 10

‘abri c. 35 . The fastening system . 120 is at |east about 2.54

._______:jp_ent.i meters (1 inch) in wdth and may be of any | ength which
“provides a conveni ent user's 'end 158, with a | engt hpei/aéereA8sd
about 3.5 WO 93/00025 7 centi neters
(1.4 inches) being preferred. The array o? the prongs of fastening
. system 120 conprises a matrix having about 26 prongs per square
.-centimeter (169 prongs per square inch). The prongs are

preferentially orpaitiipeters Q]Jtnstiﬁaﬁegl bofimf‘ﬁrefmddl r’rhetmuy of the prdngs e

PiStening tape of of MaSpeR N RAsf 1B RRFISHE Y pySRchiviRe about, 9 s

. in use. per | squane ccentimeterdi(16% rproagsy per ssquagp| iagh) .t oThe Hprongs

~ wearer by aPé)Sdrtégggedlqﬂ #i"eﬁi:ed"’% dgrﬁg %21%%@%&\?%‘!%“%

the legs ofs and rare,preferentiy th’ﬂﬁéteﬂe 4 videsma PF?‘B‘#"?&A@W‘SI“

- disposed across of the tmtédmt tope t&femeafstenﬂigeup%euhsnemsm&sem he
- -fastening ?{gé:e‘ "L 3 are then secured to 'the receiving surface 153
on the out & Eut¥ 2BU%®: t he second waist portion 144 to forma
si de closure. In use, the Wdhaper pHi0 it appldedod:orreﬂzes wekavdre by
© present invention r be
: pn?iﬁenitgq( the ¥ f'f‘si: hkistsﬁﬁfiﬁﬁ' Féind t@ﬁer gﬁ “%055&

.obvious to those . varlous anges and

modi fi cati o and d'@é!ﬁ“%e‘h@ad‘émmbm d@ﬁaﬂ@% H0ohetweens the ; legs nof
:scope of the 20 ¢pe *ﬁvef'tﬁooﬂhlt 'the'ﬁcbﬁdiﬁiis(trﬁort%ﬁfldtdis disposed dcrosge

iappended changes and ol f i at t W,t hin
‘the scope%b? Fﬁi'& Pﬁvgﬁ?l rer. ‘@5 user 2 ftrﬁ' Tastentng
system 120 are then secured to the receiving surface 153 on the
outside surface of the second uaist portion 144 to form a side
closure.

15 .

While particular embo‘diments of the present invention have
been {1llustrated 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

20 fnventfon. It 1s therefore intended to cover in the appended
claims all such changes end uodifications that are within the
scope of this invention.
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= lwwEn g M e
IS 1. ¢ A net os manufacturing a fastening material having one or
nmore azi nmut byggﬂza angl ed prongs (22) in direct contact %t)ﬂfsﬁém‘””

substrate (24 substrate being transported in a

direction and said prong (22) having a bas 8(26’)_, a shank (28) and
.an engagi ng neans (30), and a maxi nrum | ateral projection (38), sai d
‘projection (38) formng said azinuthal angle (A with said machine

di rection when viewed froma direction perpendicular to the plane of
said substrate (24), the nethod conprising the steps of:

‘depositing discrete anpunts of a nmolten thermally sensitive material onto
a substrate (24) froma depositing nenber having cells (76), at |east one

of the cells (76) ofytle;depasklifig Menber (72) having a major axis and a
m ner axi s, stretching a porti.an of the discrete anmpount. of
nolten thermally sensitive materi‘al in a direction having a

vector component parpl | eA wethdd o wansFagturing a fastening mbterislIavieg onéras

‘to forma prong; and t-ﬂiagﬁﬁﬁ‘ﬁdf;ﬁﬁ@ﬁ'faq sHe

. ] . sol.idi,fvi
.sensitive material of tH@rﬁraﬁmutha_ﬂy._aqgfi a?"&' |
in that said minor -axis stiepsaéfd depdsiding dascrete: amounts ofi a majiter thes¥pally
-oriented in a direction %Qﬂiv@hﬁ&eﬂﬂ SRES laN SubStrEE iFPén laNdefddsting membert O
. provide said prong (22) wth an §2| rrutgal an%l; jA% of Jﬁ)reftfmn 8 In,
“clockwi se or counter-cl A%ING Ll ecll Jgast one he celis o e depositing
i' member having a major axis and a minor axis, the minor axis
being oriented in a direction other than the machine
direction of the depositing member; stretching a portion of
the discrete amount of molten: thermally sensitive material in
a direction having a vect@ component parallel to the plane
of the substrate so as to '_5 a prong; and solidifying the
molten thermally sensitive waterial of the prong, the prong
having a base, a shank and:: --engaging means, the prong being
azimuthally angled. '

2. The method of Claim 1 whereir
substantially rectangular
elliptical sectioﬁa't- ar
sectional area. '

-at least one of the cells has a
tional area, or a substantially.
‘or a substantially triangular

3. The method according to any
the minor axis of the ce
cross-machine direction o

of the preceding claims wherein
s oriented substantially in the
e depositing member.

of the ‘preceding claims wherein
as an aspect ratio greater than
an 2:1, more preferably greater

4. The method according t
at least one of the ce
1.5:1, preferably greate
than 3:1. :

5. A method..-fn_é' manufactur fastening material having'one or
more azimuthally 'angieQ- rongs, the method comprising the
B s:'_ceps of: depositing di te amounts of a molten thermally

This Sheet Has Been Reilaced sensi:t_-:ive material from cells of a depositing member onto a

A

|




' The”w"l‘ml“m""lm”ml wherein at |east one of the cells has a

ié ibst ant n  seckangul ar sectional area, or a substantially
Jelllptlcal 6 area, or a substantial ly triangul gEraeehidaoéy
.area. %%e met hod according to any of the preceding cIa| M%EFEIH
‘'t he ninor axi s of the cell is orientgd substantially in the
-cross-machi ne direction.

259 4. The met hod according to any of the preceding clainms wherein at

g_____e.ast one of the ﬁﬂisltﬁaﬁeasataﬂei’ﬁpm ofaéﬂeocélﬁgaéﬁ"thé% o§1t5n member
‘preferably greater than oénmant

bl ;
‘A net hod according to C é? r’rf'g Wgﬁ' PXis $’@a g‘?%yégte c@?‘f’é‘ghﬁs
-domi nant _area on area sordeomd Side cefnt t:hd i machihe s afidectdbh icenterildne;
"machi ne direction. e{&ﬁ“get h%@cg&prgf ”Ghé Odgc%f’é SFMmﬁrt?' fatmo;gfft

one-of the cells has a dom are Apri Si n? east about
‘of the cells total secti Hmmauﬂeaensit?ve matqfﬁé i Hod MPEIWW'Q) Varken

g/hte{el n atfleast one of é&iﬁo?aiﬂ t%aﬁé‘llb\’leto the pl1ERDQFi th@gsummt bﬁsaﬁ to
ottom surface corrprlsm irs Qr rtion,
depth of said first port Beﬂrﬁaggraggt%"lr’h?ﬂfgﬁ"? ?fg'ea'é%lttﬁ" ﬁhegﬂm sﬁ%’lﬂﬁ
~portion instead of said llaﬁeriﬂawfn@\mpmgortmmmgﬁlawingam base, 8. shank Tard
t hod rding to d aj I sitin
met hod (acco g arie é% ﬁh% r?%rﬁlﬁ% | ‘gfgi@ g?{mé r%ghiﬁmﬂﬁaﬁgea@q% 9

menber having a bottom surf rtion and a ‘second
portion, the depth of the first portion. be| ng greater than th depth

of the second portiof. Ti metholhecdortiwd tof C1@Ha snu?neiaémSauhHaetnoﬁdmfrﬁﬁe o

Peast 1101, and pref or afy afad o dBAinagt arep€Mptiflng 48, FERT Mfl” et i

any of the preced| ng cl athﬁscexﬂértﬂtﬂme;ﬁm1 v'etased to

7. A method for manufacturing a‘"fastening material having one or
more azimuthaﬂy angled prongs, the method comprising the
steps of: depos1ting dtscrete amounts of a molten thermally
sensitive material from the :cells of a depositing member onto
a substrate, at least oné ;' of the cells of the depositing
member having a bottom surface comprising a first portion and
a second portion, the depth of the first portion being
greater than the depth of:f"':'fthe second portion;. stretching a
portion of the discrete unts of molten thermally sensitive
material in a direction having a vector component parallel to
the plane of the substrfét_::e so as to form a prong; and
solidifying the wmolten t ; nally sensitive material of the
prong, the prong having base, a shank and an engaging
means, the prong being azimuthally angled.

8. The method of Claim 7 wberem the ratio of the depth of the
first area to the depth of the second . area is at least 1.1:1,
and preferably at least 2: 1

9. The method accor;difng to of the preceding claims wherein
biasing i.-s_ used to assistiin orienting the prongs.
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5a55| st I n“lllm ““I“"“Hle““l’ongs 11 A fastening material for attaching

neatacy « ecel ¥l ng surface, said fastening material being
_'manuf actur q. %ﬁg ng to the nethod of any of the erggz,s ﬁbms
‘and conpri S|Qg azinuthal ly angl ed prongs, the base area of the
‘having a major axis and a minor axis, the ggnor-axis being oriented in a
direction other than the machine direction. 12. An absorbent article
fConpr|S|ng © an outer cover conprising a topsheet and a backsheet

joined with said topgheqt; ¢actening materia] for -attaching to a comphment@py
an absorbent care p05|t|o 3 et ieen sal ?ps eet an g ?ac shg

‘a fastening material acEBFYVARY t Futfagem 521¢ oifRSEERTRY s JREETRH o MANYYRT
preferably joined to saadcdrdékgtecthe méthod of any of the preceding claims.

11, An absorbent article comprising:

an outer cover comprising a topsheet and a backsheet joined
with said topsheet;

an absorbent core positioned between said topsheet and
said backsheet; and

a fasteni'ng material according to Claim 9 joined to said
outer cover, more preferably joined to said backsheet.
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