STRIP MATERI AL W TH HEAT- FORMED HOOKED HEADS Technical Field This invention
relates to strrp materials that 5 can be severed into lengths to form at

| east- parts of fasteners,.and in particular to such strip materials that

i ncl ude projgati ng headed nonofil anments. Background Art Strip nateg

that can be ered into lengths 10 to forvat |east parts of fastZilrlgjér%i
wel | known, t™ypical exanples being those-described in U S. Patents Nos. G
3,009, 235; 3,138, 841; 3,577,607, 3,708,837; 3,770,359; 4,024,003, and

4,290, 832. Several of these patents describe strip materials 15 including a
backi ng whi ch can be woven_or conpr.i fibrous polyneric |layer and a
nultiplicity of Iengths Pl ORMED HOOREL: HFADS
pol ynmeri'c nmonofil anent, each of which | engths includes central bight
portion secured i A S-Q kgm y weaving, -fusing or 20 both, two stem
portions extendin@—éﬂeﬁ+§ie—é§%§site ends of the bight portion which

proj ect generally nornmal toThisajiovestibaceedf telse tbaskirig, narte rdllsr it
heads at the egdscof hbesgbepeaihtaNeABRAS! 15 REPaEkLAL tORTRLLYE
heating those ends. 2 . Tt s well known in the fas ener art :
that the heads of f38ERNSEFr pahdt &Ri RRERALCHLAE] &QsSHCR EhgdEe maiter iedgpshat
projecting from ajhackia@gptregblesngonpaliBliehbab figatkeAks, The heads of such
strip material will be strongly held by the I oops of such | oop materi al
when an attenpt is 30 nade to separate the strip and | oop materials by
novi ng their backBagkgrauaddAreéction parallel to each other because the

| oops can then engage aroungﬁggs EE?EPégggtigg%g%g e%etggvg%%gs%ﬁtgfggﬁggis .
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will hold the heads with nu sf engt’h when™an atte 3
to ggye t he bheki B@sform at least parts of fasteners are well known, typical%

examples being those described in U.S. Patents Nos.
3.009,2§5; 3,138,841; 3,577,607; 3,708,837; 3,770,359;
4,024,003; and 4,290,832,

Several of these patents describe strip materials

15 including a backing which can be woven or comprise a non-

' fibrous polymeric layer and a multiplicity of lengths of
longitudinally oriented flexible resilient polymeric
monofilament, each of which lengths includes a central
bight portion secured in the backing by weaving, fusing or

20 both, two stem portions extending from the opposite ends of
the bight portion which project generally normal to a major

. . surface-of the backing, and enlarged heads at the ends of éﬁ
é) the stem_portions opposite the backing formed by heating
those ends. : _ '

25 It is well known in the fastener art that the
heads of such strip material will releasably engage with
loops projecting from a backing (called loop material
herein). The heads of such strip material will be strongly
held by the loops of such loop material when an attempt is

30 made to separate the'sttip and loop materials by mowing
their backings in a direction parallel to each other
because the loops can then engage éround the stem portions .
'ﬁnder'the heads. The loops will hold the heads with much



~of the strip and | oop materials away fromeach other in a direction
generally normal to the major surface of the strip material er, since
t he heads have surfaces 5 adjacent t he backi ng which. are genezggiy pl anar
and ‘extend at generally a right angle radizally fromtheir sup Ing stem
portions so that the | oops cannot firmy engage those head surfaces. Thus

to provide fastener portions that the loops can firmy engage undér such

. corlcﬁﬁ tions (such l@SseStrengtd ¢hsn a0 aathenpktin @d;%ato cuves thehrbackines

| oop materi g tghed g@,}f{ﬁc&rﬁfa@o&ysﬁumxamw Séia??wra tyﬁ-g io

nol ding lengths of strip material, that inc ude <Hg |
stems proj ecti ng HFHHSP (VR HONRT o et‘!‘f’b’J SYGHRCHIRE HeIs on

the ends of the Brsitpema toppicsl dadmetmpkshg:e ettt Tdadid todeh ekt dnss € WO

Ctom touar 0 (b B c e BAGE L crojm‘%ﬂ‘%f%%ﬁ o ke

avai | abl e from Véfcr‘iﬁqefﬁﬁ}sltﬁ i ight téﬂﬂlq\lem Iy Neweycthe ir Siuppdmioing
can be firmy 20 pngagRsktoddiesd OafaStV\iw i ebaféﬂm £ 5 1P éﬂ#ﬂ%’%ytﬁéé)én
each other in a gﬁ%%ﬁm#(N1 eneral nor nal o h surface
~strip material, %eﬁf(get SriIPEv] r iRriheangiadae
For exanple, t he lq:tapmgiatn afmhrf]l;emdgdgé wrsfer smitd&tbrsdie?noms | @smscH had e
strength 25 f r

g9 tJ Jlayleo tﬁaamf@[ér{a geziqgl cgz%\%’g(r@aaqoer c.r Oﬂ‘rfea with l]d:eoop

| ongi t udi nal I'y” ori ente nonof s Can eas
on each head and RHeELFHokS Driciied rﬁ-,%mt mhwb‘r |mteﬁ:a¢tunm skaarm

direction relati veddrtddie $Gidram i dhgiiios idhtig htaddiidl yttPJt tlhr?clude
| oops of sone 30 | naterlal to engage._the hooks;, it Js difficult
ke, ol ded st i HAGKIE | (RHEO) O RS (RAR € G L% RRFTALHE from a

spasing bet ween stagjox ts:mrﬁwage)ﬁ hﬁmddaubk@@bldnd yheddds hen Mtheleghds radH the

mat er i ;a: | t;nl 1§ NS QA dPbd VR, dite "EHAEInG] | dded Bt SHEARRASE LD e ler &

hook-like portions spaced from its supporting stem and _
progectlng along the stem toward the backing (e.g., "Molded
VelcrolAékowhead #8 Tape" available from Velcro Industries
Limited, New York, New York). Such hooks can be firmly
20 engaged by the loops when the backings are moved away from
each other in a direction generally normal to the major
surface of the strip material, but molded strip material is
not without its disadvantages. For example, the strength
~and flexibility of a molded stem is less than the strength
25 and flexibility of a similar sized stem made from a
_ longitudinally oriented monofilament; only two hooks can
~ easily be molded on each head and those hooks on each head
must be oriented in the same direction relative to the
backing which might limit the ability of the loops of some
30 loop materials to engage the hooks; it is difficult to make
molded strip-material with closely spacéd stems, or to vary
the spacing between stems to change the holding ability of
the molded strip material; and the backing layer is rather
stiff for some applications where flexibility is desirable.



According to the present invention there is provided an elongate st¢|p
material which can be severed into lengths to format 'l east a part of a
fastener, sai‘d.strip material conprising a backing having an exposed najor *
surface; d:nultlpI|C|ty of flexible resilient lengths of longitudinally .
oriented §§§yner|c monofi | ament, eachzggngth including a central bight
portion s red in said backing, two stem portions extending fromthe
opposite ends of the bight portion and projecting generally normal to t e
exposed major 10 surface and an enl arged bead at the ends of said stem

portions opposite I g, 1.0 ich the heads inglude hook-1ike
portions spaced fr%%?gﬁgiﬁétg%1B%FtﬁgégeggdgﬁysTgt??nghﬁf%nb 8the stem
portions tprarvddefecapackpngateasirhpatataniahgwhich ¢anm el dgvérmedi ng the
ends of th@nhanaa§ta§ EB“QB&haHE“le&QtCQ paye éfC£0§§ﬁ§§ﬁé£0”%eP&h t hat

upon neltln%ﬁél lten_materi a | ows, in glscrete mat eri-al
in each paBhha$ PBFﬁFH@loﬁEmBFl?hﬁghBoRaF$ thB?Y}BﬂsanA&%B?ﬁ$ﬂg to the

i nventi on tnhgost Bupfaaberana asaﬁltipmedtiayoﬁ fEekoBleOrPsisiggeforning a

esilient LeR3AE BEPRORG1FRAThaRYY SEFORPSS B ARG nhof i | ament. each
| engt h |ncmenpﬁglameenuraadblgnpgpbr@nghuémnaredcentrab bight ng, two stem

portions 2§oe£&sadsaauEéanlhhsaﬂapeabkfnsndéwafsééﬁ ? btioper tion, and
proj ecting anergg y _nor he , exposed ng Jor surtface, and heating the
ends of noR&terGAed; £rem FnPBﬁ°§ﬁF8r§BGsh8 dthe PhgherBoEtiedch stem
portion opanalpeogbethagkgagerahmynnoohalaﬂantnehaxpage@.ﬁiﬁ@ﬁ 30 section

such t hao QHEEPQFtQﬁdhgﬁt gagggdeﬂg?ﬁogttgﬁﬁ %erla 1; gégﬂnelted and

nolten mat eria | ows I'n di Scr pathmay\Hj
form ng a POSkipnReoppP8ite apaéeuackbngthbnswbnﬁpothedheaﬁa proj ecting

al ong the gheTuBe’ hbBR-19¥8" BokBeoR8CkpAled from the stem portions
and projecting along the stem portions toward the
backing, said heads having been formed by heating the
ends of the lengths-of:mdnofilament which have a
cross-section such that upon melting the molten material
flows in discrete pathways, the material in each pathway
- forming one of the hook-like portions.

- According to the invention the strip material is
formed by a method comprising forming a backing having
.an exposed ma jor - surface and a multiplicity of flexible
resilient lengths of longitud1nally oriented polymeric
monof11ament, each length including a central bight
portion secured in the backing, two stem portions
extending from the opposite ends of the bight portion,
and projecting géner;;ly normal to the exposed major
surface, and heating the ends of monofilaments to form
an enlarged head at the end of each stem portibn '

15

20

25

opposite the backing, the monofilaments having a cross
‘section such that during the heating the ends of the
monofilaments are melted and molten material flows in

30

discrete pathways the material in each pathwéy forming a
hook-like portion spaced from the stem portion and
projecting along the stem portion toward the backing.



=3a= The present invention provides a strip material which can be severed
into lengths to format- | east a part of a fastener, which strip. ngterial
(%) includes stens made from.,extruded nonofil aments projecti ngm a

- backing -that 5 have heads |nclud|ng hooks prg ecting fromthe Nedds toward
t he backing that can be firnmly engaged by | & bs proj ecting fron1a t oop
material; (2) is formed utilising known manufacturing techniques that. are

norg ver satile than noud ng estiit ﬁ%ke%%fioﬁai%mﬁ‘ésf Q" EQs B! bl gRES, [ han

two 10 hooks on_each hea to faC| itate firmeng pS™wi th
“the heads. The "% éle"r?&?dbénﬁedéeasthg ltengpmdahaleysbraemeu
pol ymeri c nonofaf areﬁatsﬂ:dﬂm't whieha strdps mseeﬁ:ﬂan dehi Ah8Uudes! HEéJnétMaQE

radiall i heating
the ends bf -t ne=af extitted sbnotildnbhicd" BoTectiBae speR = hpckituntige
each of the? ofeyer hiapd ﬁaﬂﬂﬁﬂ@ﬂlmﬁehpokﬁlGNOGRCthaghéadmmhhehheadspaoedrd -
fromthe stem poe ruarakauap%hltnaahhsehea@m&s}d fgabsﬁt sxghsgg? Pm 38tEThg

portion toward } he bagking. Preféra re” of
pol ypropyl ene tH4A™ i% Jﬂé& 4ﬁ#ouéﬁ)aﬁsaﬁﬁFBEF|&Féﬂ?séﬁﬁpEGOUFe to form
the radial ly pmaperfaictidingetechindquelr ehatf are abrevversebese NeNake

i ded, but Tri |l ob
ﬁ;ﬁg;lﬁaneng forns%¥%@éea%gpﬁggk%%hk%ggag Zg gﬁgmgéagégﬁaPBEﬁdgﬁﬁ@ %éﬁg ?o
. provide nnréi%ﬁgnﬂﬁinﬂm:ep@bshbﬁﬂltpeﬁabylﬁaaps firm shgagenanthefidthe '

thrust than woulgégdeMwit®olenle Maamar.tions; and yet provides clean separation
bet ween the hook-1i ke q&mélong.so t hat, the | oops can securely engage the

hook- i ke portions, Iprerinli Jay-be.nade pginghlongitudinally
monof i | ament Tbnﬁmm&ehb@b&bmbeipombnbﬁilamenterﬁndt haskeacesodsi 8gctidn

i n ner al |
Pﬁ“%?@i&'ﬁ%ﬂ% 8 e Rt Sl G A N
weavi ng nac e#ﬁigﬂgu&ﬁracw@eeleep@énnoraadsheathag the ends of the

monofilaments to form the heads whereupon, surprisingly,
each of the lobes forms a hook-like portion on the head
which is spaced from the stem portion supporting the head
and projects along that stem portion toward the backing.
20 Preferably the monofilaments are of polypropylene
‘that is extruded through an appropriately shaped die to
form the radially projecting lobes. Two, three, four or
more lobes may be provided, but preferably the monofilament
should have three lobes. Trilobal monofilament forms three

25 nook-like projections spaced around the head to provide

\/ more engagement possibilities by loops. into which the head
is thrust than would two hook-like portions:; and yet
provides clean separation between the hook-like portions so
that the ioops can securely engage the hook-like portioms,

30 which separation is decreased for the same sized

~ nmonofilament if more hook-like portions are formed.

Fasteners using the novel monofilament and head
structure described above can be made generally in
accordance with the description in U.S. Patent No. 3 770 359
using a weaving machine such as a needle loom or a shuttle
loom,.or'can be made by other similar weaving methods such



| oom or can be made by other simlar weaving nethods such -4- as the

.

met hods described in U S. Patents Nos. 3,138,841 and 4, 024,003 to provide a

f1exi bl e wowgm\ backi ng; or can be made utilizing the nmethod described in
U S. Pat.ent 4,290, 832, which nethod affords greater versatility-in the
5 density*and spaci ng of headed stem portions provided on the strip

mat erial and provides a relatively inexpergive but relatively stiff L
nonfi brous polynerlc backi ng. The con- tents of. U S. Patents Nos. o
3,138, 841; 3, @&, tHed mekHotih Qih"scrailhedﬂf POy 882, pahércts sl | PALIDESEL and
met hods are inc orat rei n.y

Drawi ng The prég]rezn‘1tJo 3§/e |on ? anefT%’f]ebe‘{%or%ﬁed'hlgﬁgi%‘?D‘lez%l‘%t ﬂé‘ °

reference to- tr_daeieaomipanmmgthﬁ ame thp dvde sd nibed el mUuhtdr sPaedme Na. | i ke
parts 10 the Sediasth WU Rihdd &aﬁ?&af:ér'ée@&@fiﬂp% the

fragnentar% sectlonal Vi.ew of one odi nment mat e
accor di ng to ARNSrtFsANd iSRAGHND L fgasded stem aPQ%‘bl%%vPYﬁVFH%d seR | phe

mat eri al t20I sm}mp m}a%@irag. hnflw@é’eslsa eréﬁcﬁiwlq} M éﬁd@ﬁe but
appr oxi mat el y 2he i,nes ure ure, 4 is an enl
fragmentary vi&h qui Ve le dtF 3 'Eﬁfééoﬂﬁlo‘{ﬁep%jtﬁ?’r&t%q‘?@r“%f EF‘S% 1T 25
Figure 5 is a treerhsc axf fu.ag.mummsemsormummbf INETGIITY; ma;@uaaomf
Figure 1 sho o} [ f gu

n‘a] ¢ rret'\#j: 3e§c%ﬂg@8 Iseé r@%th(f& Orfe Flnéof:“

schematic _view o od fo ornln eria ure 1; 30
Figure 7 18 aﬁQﬁiﬁﬁQﬂhﬁﬁﬁ%knhﬂcﬁﬁﬂeﬁﬁwﬂﬁof a. second enbodi ment  of t he
strip materi al accordlng to the present invention;

BrleF Descrlptlon of Draw1ng

The present invention will be more thoroughly \)
described with reference to the accompanying drawing
wherein like nunbers refer to like parts in the several

15 views and wherein:

' Plgure 1 is an enlarged fragmentary sectlonal
view of one embodlment of the strip material according to
the present 1nventlon-

Flgure 2 is a top view of the strip materlal
20 shown in Figure 1; _ _
_ Figure 3 is a sectional view taken approximately
along lines 3-3 of Fiqure 1; _
' Figure 4 is an enlarged fragmentary view of a

head included in the strip material of Figure 1; . \~j

25 .~ Pigure 5 is a reduced fragmentary sectional view
of the strip material of Figure 1 ehown engaged with loops:
of a loop material; _ '

Figure 6 is a schematic view of a method for
forming the strip material of Figure 1;

- 30 - Figure 7 is a Eragmentary-seetional view of a

' second embodiment of the strip material according to the
present 1nvent10n, _

Flgure 8 is a 51de view of an alternate shape for
a head on a stem portion included in the strip material
35 according to the present invention; and
Figure 9 is a sectional view taken approximately
along line 9-9 of Figure 8.

L3
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Figure.8 i a side view of an alternate shape for a head on a stem portion
included-in the strip material 35 according to the present invention; and
Fi.gure 9 is a sectional view taken approximtely along |ine 9-9 of Jkwgure
8. Detai |l ed Description Referring now to the-drawi ng, there isagga
illustrated in Figures 1 through 5 a first enbodi nent of an ‘el ongate strip

material according to. {h resent_jnvention, 5 generally designated by the
ref grence nunermééﬁﬁiiié;ééﬁﬁgigiiggtrip-naterial 10 (which can be forned
.generally in accordance w tReférer img hook descthdedrawing S. thatenis No.

. 3,770, 359) conpri b b acking, havi ngs: e . O
surface 14, and afﬁ% {#ééﬁ%? %fi%?qy %? gl%ﬁ?%%ghrgsélgén tl%@%?ﬁgm%?£ 5¢ an
| ongi tudi nal | 'y or¢kengaiteos ynep i makenbal | aeeerding hbei ke aPyesentl iyvenghen,

triangul ar crass &M eééé‘i?&ﬂaﬁéﬁe@yeﬁk@ ryeSPeced pimdegiing, | obes 17
(Figure 3). Each Tength of. ponofi '

- nent 16, incl udes ntral bight
portion 18 secured in the lﬁﬁnﬁﬁiifﬁgtﬁ% 5§rb%iﬂﬁtﬁ5b%ﬁ fﬁe?%ﬁh?ht nsbem
portions 20 extewmﬁfmpdrq&héfﬁinppbﬁiéec@hGSnoé vieh btigdt mepohdd ofle dBribed in
proj ecti ng gener to. th o} ' itfaces14 ki ng
12, and an enIarg%ﬁyhggég%étéﬁoth%’gﬁg'oggéggﬁﬂé g%%%o%tF%%*%%l%gg%gsfe t he
~backing 12. Each lckirg 2b2 hawieg 22ni exposedonajonedurfgce hbd enandfatmeliti-

trilobal monafg | aoeitidp endeie@RiB16haReil EeHE! LOAGERENBEULOndEREAEal 1y |
-including a generalj¥ sem - spheri ¢al can}sﬁrface g 0 903|te I1ts su or¥Lng
o por i on 50 L SREER PRLKDET LS PR OF LhanSRt o8 cRAVvE po et Arerahly ¢ idfe
-portions,zolﬁnd pt ol &0d ubgr 26ros ongetbitont daf pnihg obbréevagdalby bpakedg

12. As is illustr L0: Ei g , b h kahi ke ti 6 $ 1A
securely engaged %égﬂ%%gés%Bf%§%?e% iEg??pg§1%Béur§§§%‘agg§¥ga°?g§%pgflla
mat &rf al 30 (whi chenbob6 nbretndes3a aeptbal ahbghtr PpEELOBf 18 $89vERGr in the

conprising 15 bpacking 12 by being woven therein, two stem portions 20
‘extending from the opposite ends of the bight portion 1i8
projecting generally nofmal to the exposed major surface 14
of the backing 12, and an enlarged head 22 at the end of
each stem portion .20 opposite the backing 12. Each of the

20 nheads 22 is formed by heating the end of the trilobal
monofilament 16 and has a shape resulting from such heating
including a generally semi-spherical cam surface 24
opposite its supporting stem poftion 20 and three hook-like
portions 26 spaced ﬁrqm'the stem portions 20 and projecting

25 along the stem portions toward the backing 12. '

As is illustrated in Figure 5, these hoock-like
portions 26 can be securely engaged by loops 28 projecting
from a surface 29 of a loop material 30 (which loop
material 30 may be another part of a fastener comprising

30 the loop material 30 and a length of the strip material 10;

' - or may be a backing laYer-oﬁ a'finishing material such as
‘automobile upholstery or headliner). Such engagement will
be quite strong even if the strip material 10 and the loop
material 30 are moved awéy ffom each other in a direction

35 generally normal to their facing surfaces 14 and 29 since
loops engaged behind the hook-like portions 26 of the heads
22 must typically be broken for separation to occur.



30 the loop material 30 and a length of the strip material 10; or may-be a
backing layer on a finishing material such as autonobi:le upholstery or

headl irner). Such engagenent will' be quite strong even if the strip s
mat eri atzA0 and the | oop - material 30 are noved away from each other-in a
directi&ﬁiﬁS generally normal to their faging surfaces 14 and 29 since

| oops enyaged behind the hook-1ike portions 26 of t he heads 22 nust

typically be broken for Q. oceur The met had f naki re
the strip material 10 |§%$pﬁ‘33rg’t° éflt‘ﬁ/ ARG @qrﬁklﬁﬁ%‘ q‘lgn
met hod i ncl udeshematiicalillye ﬂldulsmmgt]eﬁ dmd Rikgpireul@.i plThat ynectfhddengt hs of

pol yner ic m)”gfnb'lﬁ%'%t f%%m *?:h%a ’}%f)*lzB a%v tﬁh&g}t‘llvﬁ%.rt QY 18

secured in th ackin d tmo rtions h fray be a

part of a difflengths| @cprOémrrdmgtomnfmhmn@pi&m t‘@téhm@‘ lengtihi ght

portion 18sand ap4aheqt 'bﬂ%hgze%rﬁ:'lb\ﬁ 1 rg@c&&damew%m pyrfa%e of
t he backing 12, which form,ng can done on_ a weavi ng machi ne, 32

general |y as ¥O(J8LEM HOFLiRng 30 F‘é@é%’i’t of ¥hy.chsgrayriRe fHREGY Afets 16
are then heat edftferfe&rtmltdm@)emlxa:re;ﬂdd@aii&nﬂzzheswﬁpdﬁadd raudssarbfoa:wne by

a radi ant heatgr 0 ofJ.l of 15 wre
~that int ercepﬁﬁ'g{1 p%%%o?% ar?en@tng%grg?’%sé ln%éltnekrlagv:\'ﬁ |nﬁ° rLr a0 The
novel feat ureeﬁﬁoﬁﬁé madiRad sarEacs m& ttdhe fhagkiagedi2 i whdreh cﬁﬂ:mrlgo ase

t he nonof i pangat okt Bav'an@ecarvq%a %ﬁ@m%s efdenethllie A UalddseOfbea
radially prOJectln | gbes 17 3&3 ure 3), so that the heating 20 step
forms fromthé® Bp8s FR Ra *portions 26 included in heads 22,

with the hook- I|ke por t ries mdhofideee fuOhe ke tiherp diddtads 20 fth the
proj ecti ng a' Ra> heTdlonLk on QuariGd Ne PRcKkifg, .12, dgend)
of the rmnofl g@lf I'S so tene?"é’g'thb qWtera%t sour ce 9’5 cgﬁy or -
radi antly), th@aggmy@érspaced from the monofllaments 16, or by a hot :
15 wire that intercepts the monofllaments 16, as is well known
in the art. The novel feature in the me thod according to
the présent in&ention is to use the monofilaments 16 having
cross sections defining the plurality of radially
projecting lobes 17 (see Figure 3), so that the heating
20 step forms from the lobes 17 the hook-like portions 26
included in heads 22, with the hook-llke portions 26 spaced
from the stem portions 20 and projecting along the stem
portions 20 toward the backing 12.
When the end of the monofilament 16 is softened
25 by a heat source (physically or radiantly), the polymer
(e.g.; polypropylene) of which the monofilament 16 is madé*)
begins to flow down each lobe 17, and a head 22 is formed
witn three separate hook 11ke portions 26 as is described
above. o
30 Fighre 7 illustrates a second embodiment of an
elongate strip material 40 according to the present
invention which can be formed by the method described in
U.S. Patent No._4,290,832, can-provide greate:,versatility
in the density and spacing of headed stem portions that may
35 pe provided on a backing to vary the holding power of the
. stfip material 40, and may be less expensive to manufacture
than £he strip material 10, but would have a stiffer



s .
(e.g.,. polypropylene) of which the nonofilanent 16 is nade begins to flow
down each | obe 17, and-a head 22.is fornmed with three separate hook-1ike
partions 26 as is described above. 30 Figure 7 illustrat

second enbodi ment of an elongate strip materiah.40 according to the ent
i nvention which can be fornmed by the nethod described in U.S. Patent 'No.
4,29Q, 832, can prpackengr ehtar ther satklingyii2n tﬂhedehsupymahdripacnng of

headad stem por {1 gug ot alsMy 38 cB, N0V LAGYna0LA BACKSOY U3 KAGY oG

hal di ng . power of F ess e pensi
manuf act ure t han ekposgdupanaresuafase 4Sutaﬂéuﬁdmﬁéﬁépél§ﬂﬁvf@ﬁ flexible

backi ng than the 121 hBenst biEP Ll 0 a ~0us
“pol ynmeri ¢ backing Q%§K%28Pn gnaexpogedlggﬁg% Sln?QIQ gE&bﬁQ%d pBQ?mEEﬁFCIty

r ce ,
of flexible re8il F‘eﬁpﬂléﬁ@?% 8f | SAGNL JEPAEN 3} MEingd ap GRPFERTL ¢ PE9I
monofi | ament 46, gaelkibangBhseraked ag aectagt leib edidgdt apdr boadedSorecused in

by bei ng enbedded d, bonded f b 4; .
portions 50 exten&ﬁ%ng%g P g5dp ?‘F§%3&§§t %%?lngg 1?“%8???%%%%§%é§éem
proj ecting gener alfrgmnaheabpposite endssed mapobrgbtf@0€t4¢n1@80ﬁnﬁhe
backing 42, and agf%ﬂle %E} E@g@.@%l@t n%%*afloftot %eura.-&&m%t ﬁﬂ;@&d%ueffauaeu

sten1port|ons 50

or ne
heating the eh8 ontﬁéetPPFGB&H ﬁ@noﬁpﬁaﬁénﬁniéréﬁ@ H&é asghéﬁeeP€§UF%lﬁ§e
from such heati nguhsapg8irteda cpase o |t)heh$rﬂemplibrr1td@|nscﬁm 15 1dief ate héads

opposite its supp rtlngF§t§ grt5%%d§0 %nqst %og@ hegﬁl%ﬁfkhgn§n56of

spaced fromthe s prOJectlng
toward the backi nghe2 tr\tmbelhm@@fzzamens:z 4t6a Rindg @e shawe- |re|§ellzgnq from

por{ions 26 or 56 ggcf B@%ftfmgeqnch%q&hqslacfa;e@a%rtahthml%hlelaﬂ&tlr%tam in
Figires 7 and. 8 having two hook-
: 15 surface 54 opposlte its supporting stem portion 50 and

three hook-like portions 56 spaced from the stem porticns
50 and projecting along the stem portions toward the
backing 42. '
While heads 22 or 52 hav1ng three hook-like
20 portions 26 or 56 are preferred, heads such as the head 60
illustrated in Figures 7 and 8 having two hook-like
portions 62 can also be made by the previously described
me thod by starting with monofilaments 64 having two
opposite lobes 66 (Figure 8), and heating the ends of the
25 monofilament 64 as described above,
The present invention has now been described with
N : reference to several embodiments., It will be apparent to
those skilled in the art that mény changes in and additions
to the described embodiments may be made and that the strip
30 material may be used in ways other than those described
without departing from the spirit of the invention. For
example, four or more lobes may be provided to form heads
with four or more hook-like portions, the shape of the
lobes may be varied to vary the shape of the hook-like
35 portions for various reasons. Adhesive layers may be
provided on the side of the backings opposite the stem
portions to facilitate attachiny the strip material to a
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portions 62 can also be nmade by the previously described nmethod- by stdrting
with nmonofilanments 64 having two opposite | gbes 66 (Figure 8), and heating
the ends of the 25 nonofil anent 64 as descri bed above. The present ”
i nvent} ) has now been described with reference to several enbodinents. It
wil | bi} pparent to those skilled in the art that nany changes in and
additions to the described enbodi nents may be nmade and that the strip 30
material may be used in ways other than,dhose described w thout departir
fromthe spirit of the invention. For exanple, four or nore |obes may be
provided to formheads with -four or nore hook-like portions, the shape of
the | obes may be varied to vary the shape of the hook-like 35 portions for
vari ous reasons. Adhesive |layers nay be provided on the side of the

backi ngs opposite the stemportions to facilitate attaching the strip
materi al totPucturds sumtb_lyeselﬂéet)ixhg tleé eptoper tdengitopest dardity of and

b g h th
hook- | ke PEFEind BefkEh oht gosnioteiony S04 Gk %f@f SOR Hlaer v i
a desired eﬂegpeeOGf tbﬁgh@@heh%"%@?ﬁh@%%ﬂ%ﬂ@?#@ s‘?%?ﬁﬁ’ﬂ%ﬂeﬁl al

coul d be usedehga ihgrehenf ethes &ﬂﬁﬁeaeaesue&g&e N6% : elgagement\n
el ongat e strlggPE erral which cg ﬁge severed qugﬂi.to for at | east
n

a part of 8&°f Ey¥o lepgths,? 8 P FEIP B &8 i ng an
exposed naregethetaee; fers a fabtepércity of erX|bIe reS|I|ent | engt hs of
| ongi tudinally oriented polynerlc nmonofi | ament, each 5



l ength.inctuding a central bight portion secured in said backing, two stem
portions extending fromthe opposite ends of the bight portion and

pr.oj ecting generally normal to the exposed major surface and an: enl arged
head at the ends of 10 said stenportions opposite said backing, in whys

the heads include hook-like portions spaced fromthe stem portions ﬁﬁ‘
proj.ecting along the stem portions toward R backi ng, said heads haV| ng
beeg f or ned by heating the ends of the | engths of nonofilament which have a
cross-sectlon'éﬁﬂdéhat upon nelting the nolten material flows in discrete
pat hways, the material in each pathway form ng one of the hook-like
portions. 2. . A strip material as clained in daim1l, in which the

monof i | anent hps a crw éﬁ&ﬁ?(é)ﬂe heest 119 w&qaladiﬂéw@é}x HePigeray | obes
and sai d heads, have th rﬁe rﬁo A strip material as

| i ke portions. 3.
clainmed in dat?a o 9 foxm arfpvﬁﬁac# t%epad’&'clﬂfng‘ ifastep®Fren sadtuct ure
and the cent raétbighﬁawtabr‘mmﬁriémé e Paek irlg Maafrig amruxpws%d/\ma%r

into the backi 4. f erJ.al.as d | OF, (Heai m '
o P wni o o reVgEdge  and s MdLE: SRE oAt AT JdbiT B edl
bondi ng | aygr aﬁdl?mi'e‘edﬁwllbumewd|erm@qra@m@n neashi | anent

are enmbedded ajghdendpgel dainte PUUH YA Bi&ht p % rtiQn ecure ApSlehl '1@
mat eri al as clalnedln Cllaim™ substantially as herein described wth

reference to PPREFERIL WP 63*'?“ o?°r8t’ef?fb° eRiending & s rﬂ?%ﬁ%@d%
A et hod for fofnthg adglet gt Borstand ped Jedngemetiald y adTmailmto, the

P 1 09,4 Or ke @ PALKLI %A LD Bl U0 RIS el 'O UrRs ot
Y 10 said stemportions oppqsite said backing, in which the heads
- include hook-like portions spaced from the stem portions
and projecting along the stem portions toward the backing,
'_said heads having been formed by heating the ends of the

lengths of monofilament which have a cross-section such
that upon inelting the molten material flows in discrete
pathways, the material in each pathway forming one of the
.hook-like portions. '

15

2. A strip material as claimed in Claim 1, in which
the monofilament has a cross section having three radidlly
projecting lobes and said heads have three hook-like
‘portions.

20

3. A strip mate_riai as claimed in Claim 1 or Claim 2,
in which the backing is a woven structure and the central
bight por'tions of the iengths of monofilament are woven
into the backing.

25

4. A strip material as claimed in Claim 1 or Claim 2,
::i.n',which the backing comprises a uniform non-fibrous
polymeric bonding layer and the central bight portions of
the lengths of monofilament are embedded and bonded in the
bonding layer.

30
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resilient lengths of longitudinally oriented polymeric nonofilanent, each *
| ength including a central bight portion 10 :secured ihn the backing, two

stem portions extending fromthe opposite ends qof the bight portion, and
pr oj e generally normal to the exposed nmajor surface, and heatimg the

N

ends of)gjonofilanments to forman enlarged head at the end of each stem
portiofi~bOpposite the backing, the 15 nonofilanments having a cross section
such that during the heating the ends gﬁoghe monof il aments are nelted ar
molten material flows in discrete pathways the material in each pathway
form ng a hook-1ike portion spaced fromthe stem portion and projecting

al ong the stemportion toward the 20 backing. 7. A net hod as cl ai ned
in daim6, in which the backing is formed by weaving and the central bight
portions of the nonofilanments are woven into the backing. 25 8. A

met hod as % ai med A rs €3ip mafteriaviisc eliaimedandit myaiim a pol yneric materi al

Tonot | archar e eigEhh dp testih Sdned Hiat Fetsthct W RiEG o

clai med inl Glai6n 67 faxr § @and Ry ofh WieoRpeenpanydmanldramisigant i al |y as herein

described with reference.to Figure 6 of the acconpanying draw ngs. * C
L M S * . :
5 6. A method for forming an elongate strip material

according to Claim 1, cbmprising forming a'backihg having
an exposed major surface and-a'multiplicity of flexible
‘resilient lengths of longitudinally oriented polymeric
monofilament, each length including a central biéht portion "/

10 Secured in the backing, two stem portions extending from
the opposite ends of the bight portion, and projecting
generally normal to the exposed major surface, and heating
the ends of monofilaments to form an enlarged head at the
end of each stem portion opposite the backing, the

ls_monofilaments having a cross seciion such that du:ihg the
heating the ends of the monofilaments are melted and molten
‘material flows in discrete pathways the material in each
pathway forming a hook-like portion spaced from the stem
portion and projecting along the stem portion toward the

20 backing. ‘ '

7. A method as claimed in Claim 6, in which the o/
backing is formed by weaving and the central bight portions
.0of the monofilaments are woven into the backing.'
25 - . | |
8. A method as claimed in Claim 6, in which the
backing is a polymeric material which is heated to soften
it and central bight portions ofthe lengths of monofilament
are embedded in the softened backing. ' '
9. ' A method as claimed in Claim 6 for forming an
‘elongate material substantially as herein described with
reference to Figure 6 of the accohpanying drawings.

A




