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METHOD OF AND APPARATUS:-.FOR.MOLDI NG A CONTI NUOUS THERMOPLASTI C COUPLI NG
ELEMENT STRIP FOR SLI DE FASTENERS The present invention relates generally
to slide fastermers, and nore particularly to a nethod of. and apparatus for
nol ding a continuous zi gzag- shaped strip of thenoplastic coupling el ements

for use.dsn the 5 production of slide fasteners. Various attenpts have
been mede to produce a continuous zigzag-shaped strip of therno QQA{ ‘7
coupling el enents for use in the production of slide fasteners. hIS e
it has been known to nold the continuous 10 strip on a die mheel havi

an endl ess zi gzag- shaped peripheral cavity. The zigzag:-shaped cavity

includes a plurality of paralMgtHcI TR AND FBMEUSERUS o R MeLBNGa plurality
of longitudinal sections disposed arternatrery at opposite sraes of the -

cavity and each extengdi RONTTNUOUS INMERMETLASE BE CHUREE NG L EMENT I §PRYE' S€
sections. As the die™Wnheel 1S continuously rotated, tne cavity I's advanced
such that the transverse sections SU®RORSHEDE ERSPENERS xed extrusion
nozzle to receive heated thernoplastic nmaterial extruded fromthe extrusion
20 nozzle. At thatThénpresentdinventiod zedatesofeniegaligr oplsdsidec
material is delivered to the individual transverse cavity section fromits
m dportion, and thfasieénersedanfemovpl particriariyakof Rowethad dify and ead

to 2 adj acent |ongitudinal sections and thence into the
\\;}“ - apparatus for molding a continuous zigzag-shaped strip

of thermop;astic coupling elements for use in the .
5 production of slide fasteners.

Va;ious attempts have been made to produce a
continuous zigzag-~shaped strip of'thermOplastic_coupling
elements for use in the production of slide fasteners.
To thi§ end-ié has been known to mold the continuous

10 strip on a die wheel having an endless zigzag-shaped
peripheral cavity. The zigzag-shaped cavity includes a
P plurality of parallel spaced transverse sections and #
plurality of ldngitudinal sections disposed alternately
- at opposite sides of the cavity and each extending
15 between an adjacent pair of the transverse sections. As
the die wheel is continuously rotated, the cavity is
advanced such that the transver;e sections successively
pass a fixed extrusioh1nozzie-to receive heated
thermoplastié material extruded f;om the extrusion
20 nozzle. At that time a predetermined amount of the
thermoplastic material is delivered to the individual
transverse cavity section from its midportion, and the

délivered thermoplastic material flows rapidly spread to



precedi ng and succeedi ng transverse sections. This rapid f1 ow woul d often
result in staggering dinensions of articles (coupling elenents) produced,
and iA-S  generation of cells in the articles. According to a first aspgct

of t esent invention there is provided a nmethod of nolding a continuous
zi gz ags aped strip of thernoplastic €oupling el enents for slide fastener,
conpr\s¥ng: 10 (a) continuously rotating a die wheel having an ..

endl ess a@ pradh s Nogegh hed i pdibr séctbons yahdckhdneg dnpluthlei ty of transwérse
sections and a plurality of |ongitudinal sections disposed alternately at
opposi t preicetimg ant swvcegdimg trapsdengeosechébnsen Fhdls 15  adj acent
pair of the transverse sections, each of the transverse sections having an
enl ar gedragard rilloworoulsh ¢brem oresnlt aincatiaggerivg dimensionsi vi dua
coupling elenent, and a pair of transverse portions extending in opposite
di recti & agtdialief® (eouphingoelenents) poedhngdz0andaipair of |eg portions
of the individual coupling elenent, each of the |ongitudinal sections being
addpt ed NFHTAP DhrRRIIfIBERP ATELPLARI Ng bet ween an adj acent pair of

th ling el engnts, the cavity of the die wheel, the latter i
otat ot bomRESRRIIGAS 25 FLLat /afReftinl FhA PEPERBF: LONENSHOPhe

t ] S| ixed extrusi, le; (b

el 1 ver RPTRALFRRAIAD Sctetiod 6F, Bplufhh, FreoBRLARGR norzle to the

conti nUQYY A dMHded Wi tYp of Sthermoplastic coupling elements \;rj |
for slide fastener, comprising: - _ .
10 (a) continuously rotating a die wheel having an

endless zigzag-shaped peripheral cavity including a
plurality of transverse sections and a plurality of
longitudinal sections disposed alternately at 6pposite
sides of the cavity and extending'ong between each
15 adjacent pair of the transverse sections, each of the
transverse sections having an enlarged central portion
for forming a head pOréion of the individual coupling O
'eleméné, ;nd a pair of fransversé portions extending in
| opposite directions from the central portion for forming
20 a pair of leg poétions of the individual coupling
element, each of the longitudinal sections being adapted
~to form a connecting portion extending between an _ o
adjacent pair of the coupling elements, the cavity of
the die wheel, as the latter is rotated, being advanced
25 such that tﬁe central portions of the transverse
sections successively pass a fixed extrusion nozzle;

(b) delivering heated thermoplastic material from

the extrusion nozzle to the continuously moving cavity



at the central portions of the transverse sections successively; and (c)
retarding or restricting the flow of the delivered thernoplastic materi al

fromthe central 5 portion of each transverse section to, or al ong,
| ongi tudi nal sectionsleading to the i medi ately preceding and succeeg
transverse sections to thereby retain nuch & the delivered thernopl fi$
adj acent to the central portions of the individual 10 tra

sections. Accopdi pgel Q]gg;rti‘r%gf%;érﬁi%fé df ol Wil dVELLE Ponber € s

provi ded an appar atus

matigfi al

g a continuous zi gzag-shaped strip of

t her nopl asti c gqeBkisBY velgTeRRA fOr slide fastener, conprising: 15

(a) a fixed extrusion nozzle for delivering heated thernoplastic materi al;
(b) ahconlti nuousl y (et alezlirditice cthasds i tithdinciee df bow &£ ggg- shaped
peri phera
plurality of 2@elilered wheralopsanit i makepiskdf xdh etheat eéytrdlopposite
sides of said cavity and extendi ng one between each adjacent pair of said
transver $e secpPatdoneadh edichs dinansvarsersection i ths dnvahonan thear ged

central

por

cavity including a plurality of transverse sections and a

tion for formng a head portion of the individual coupling 25

el enent, and alpaigitedinalstsegtionsceadingntecthe poredbatedYtending in
opposite directions fromsaid central portion for formng a pair_of first
and second | egPFeceding and RUQIRAAANE HTRRAVRTHY BP_hEARS Eachhereby

U

10

15

20

25

. retain much of the delivered thermoplastic material
adjacent to the central porﬁions of the individual
trénsverse sectiohs.

Accordiné to a sedond aspeét of the present
inventioﬁ thére is provided ;ﬁ apparatus for mo}ding a
continuous 2igzag-shaped stri§ of thermoplastic coupling
elements for slide fastener, comprising£

(a) a fixed extrusion nozzle for delivering heated
thermopiastic material;

(b) a ccntinuously:rotatablé die wheel having an
endless zigzag-shaééd periéheral cavity i;cluding a
plurality of transversé sections and a plurality of
longitudinél éections disposed alternately at opposiﬁe.
sides of said cavity and extgpding one between éaqh
adjacent pair 6f Séid transverse sections, each of said
transverse sections haVing an enlarged central portion
for forming a héad portion of the indiGidual coupling
element, and a pair of:firSt and second transverse
portions extehdihg in opposite directions from said

central poftion for forming a pair'of first and second

lég portions of the individual céupling element, each of



4 said longitudinal sections being atlapted to forn1a'cohneciing portion
ext endi ng between an adj acent pair of the coupling elenents,. said cavity
of said di‘éy eel, as the latter is rotated, being advanced such that said .
5 centrg a-rtions of said transverse sgctions successively pass Said
fixed extr on nozzle to recéive the:thernoplastic material therefromand.
(c) nmeans ftor,retarding Qr restricting.,the flow of the delivered ~
{her mopl ast PEiAat BREAE RIS AeF AT HoRE S9Rrtedntar FREPnca d v
transverse i L0, ar..alon J | | nal _secti.on eadi.ng t.o the
i medi at el yéggéceggil%‘é g?\’(f tgfgg%exc#ér%gd%t?i%%%’?ées_ %‘Ec{@éﬁs?“%a%ﬁrjﬁgr ggy
retain muchegt LBapIakeY YRthdrdies Ml aFtddy {8 %k 2ba 8 38N hmba1sal

t 1 h ’
central portﬁons OP S?Pa 15 pran§Verse_sect?§%§§ A@%ggdﬁng to glthkgd
aspect of tRfePNaTRRr i FHUed 'B&ing MMeneed SAcAPRARR! Yaikor nol ding
a continuous zigzag-shaped strip of thernoplastic coupling elenents for
slide fgiSte&éh,tr&QfT%'drﬁﬂﬂwis HE said {Pdndvérzedsextivason nozzle for
delivering heated thernoplastic material; (b) a continuously rotatable die
wheel havi nguaressdivedsy Py Easidpiikedrepteuaionanotylientbudiergive
plurality of substantially parallel transverse sections 25 and a
plurality ofthleorterudiplas tsiar tnaresr bk posedefitomy nahdl y at opposite sides
-of said cavity and extendi ng one between each adjacent pair of said -
transverse secti(ens meamsh &9r RALRIILNE @F stegbticbing the flow of

‘the delivered thermoplastic material from said central
10 portion of each said tranévérse section to, 5: along,
the longitudinal sections leadihg £o the imhediately
preceding and succeeding tfahsverese séctidns, to
thereby retain @uéh-of the delivered thermoplastic
material adjaéent to said ceﬁtral portions'of said
15 transverse sections.’ | |
According to a third.aspect of the.present invention
there is provided'an.aéparatus for molding'a'continuous :
zigzag-shaped sﬁriplof thermoplagtig céupiing elements N’
for slide fastener, comprisingz.':
20 | (a) a fixed extrqsion nozzle.for delivering heated
thermoplastic material;
(b) a continuously rota#&ble die wheel having an
endless zigzag-shaped periphefal ca#ity inéluding a
plurality of sﬁbstantially pa;aliel transverse sections
25 and a plurality of longitudinal sections disposed
'aiternately at opposite sides of said cavity and
extending one between each adjacent pair of séid

transverse sections, each of said transverse sections



- . -

5 having an enlarged central portion for formng a head portion of the

i ndi vi dual coup]ing elenment, and a pair of first and second transverse
portions extending in opposite directions fromsaid central portio Qr 5
formng a pair of first and second | eg portions of 'the individuaJ,é%%%& i ng
el enent, each of said |ongitudinal sections Seing adapted to form <
cong?tting portion extendi ng between an adjacent pair of the coupling

el eents, sai dhgaYhby adl etlladgdd ciilal Gsoddfon 3#d£! £dPning SalRad ed,

bei ng advanced such that said central portions of said transverse sections

successively p?a&taahd ofl x@ DHIIUEIQUAINGAIEL iRy ECemeee § hend hgr pRPLasti c
material therefrom and (c) each said |ongitudinal section being separated

15 into a pabf &frsar andelsexaE d raigvey SR SHROCIeYS éoteti@ingding the
flow of the delivered thernoplastic material fromsaid central .portions of
sai d transver soppestitenditrectdicthd dfxpnt gk it castttabnsot ©idhefeby retain
much of the delivered thernoplastic naterial adjacent to 20 said central
portions ?f saformiagswecpadrsed ifdmst Bnd iseaond ckegi porbionesefi the by
way of exanples with reference to the acconpanying draw ngs, wherein:- FIG
1 is a fragnentBfjiduade conpd ifige plsmentoorgachiRf sdidl Iorgibteddnalstrip
produced by a nmethod 25 in accordance with the present invention; FIG 2
i s a fragnent aPpchirsgebeing pdaptsd 4R £q5n R Fomestingipertianng f ol ded
Qn it sel f along_i kengt h; :
Q~\L}Se aro gx%%%di%ggge%ween an adjacent pair of the coupling
elements, said cavity of said die wheel, as the latter
10 is rotated, being advanced such that said central
portions of said transverse sections successively pass
said fixed extrusion nozzle to receive the thermoplastic
material therefrom; and
(c) each said longitudinal section being separated
15  into a pair of parallel spaced narrow passageways £Or
retarding the flow of the delivered thermoplastic
i,;- material from said central portions of said transverse
sections to said longitudinal sections to thereby retaiﬂ
much of the delivered thermoplastic material adjacent to
20 said central portions.of said transverse sections.
The invention will be described by way of examples
with referencé to the accompanying drawings, wherein:-
FIG. 1 is a fragmentary perspective view of a
- continuous coupling element strip produced by a method
25 | in accordance with the present invention;
FIG. 2 is a fragmentary perspective view of the
strip of FIG. 1 after being folded on itself along its

length;



6 FIG 3 is a schematic side elevational view of an apparatus for making
ous coupling elenent strip of FIGS. 1 and 2 in accordance with

h@n; FIG 4 is an enlarged side elevation view, partly in5 .

n, of a die wheel of FIG 3, ggshowing the strip being produced;

n enlarged fragnentary cross-sectional view taken along line V-V

the conti
the i nve
Cross seq{\
FIG 5 is

of Fig. 4; FIG

; ' I 0] h N
surface of the Etlégl gﬁe(%f% ﬂ%%azil%g%ﬁeﬂé&lﬁpa&%g%aﬁfvofleaﬁ %1%1 eggrlcgvﬂi\/
FIG 7 i d | of
FIG 4, | :hgﬁfﬁgkgEggr geg ﬁla%qggvgc}l:gs%grfpcfelrfqar ge % iecjfl ona¥m\e/|6ewoof a

15 port I onseh{ahszsdmssheql a®ld 2 Gn AcctAMduk tm&ﬁmm&r

strip is reroved by the scraper; FIG 9 is a fragnentary

!

hdedfi &R, L he

an view of a

pai r of continupgg.ski dg GasSedRArddd IJIGRY eluRsE Wiéb, Usereiyt D strip
of FIG 2; 20 .FIG 10 is a Cross-sectional view taken along l'ine X-X

of FIGg 9: Eb6sslsettion], agranidie wieal GEFTd. a3 peshowbrigl ther face of a

modi fi @d di e wheel according to a second enbodi nent; 25

FIG 12 is a

. cross-sectishaipvbeingapeodalcedy |ine Xl |-XI | of FIG. 11, FIG 13 is an
enl arged fragnmentary plan view of a continuous coupling elenment strip
produced on t heFaGe 5 is an enlarged fragmentary cross-sectional

view taken along line V-V of Fig. 4;

FIG. 6 is an enlarged fragmentary plan view of a, \‘Fj

10 peripheral surfaee of the die wheel of FIG. 4, shewing a

portion of an endless cavity:;

FIG. 7 is an enlarged perspective view of a portion

of the die wheel of FIG. 4, showing a scraper:

FIG. 8 is an enlarged cross-sectional view of a

15 portion of the die wheel of FIG. 4, showing the manner

in whlch the strzp 1s removed by the scraper,

PIG. 9 is a fragmentary plan view of a pair of

continfuous slzde fastener stringers produced with use of [

the strip of FiG. 2;

" 20 FIG. 10 is-a cross-sectional view taken along line

X-X of FIG. 9;

FIG. 11 is a fragmentary plan view of a peripheral

surface of a modified die wheel accerding to a second

embodiment;

25 FIG. 12 is a cross-sectional view taken along line

XII-XII of FIG. 1l1;

FIG. 13 is an enlarged fragmentary plan view of a

continuous coupling element strip produced'on the die



-

7 wheel of FIG 11;, FIG 14 is a cross-sectional view taken along |ine
XIV-XIV of FIG 13; FIG 15.is a fragnentary plan view of the strip of 5

“FIG 13 after being folded on itself along its length; EIG 16 is a | '
cross-sectional view taken along line XVI-XVI of FIG 15; FIG. 17:
fragnentary plan view of a continuous slidé fastener stringer produ & t h
usg of the strip 10 of FIG 15 FIG 18 is a fragnentary plan view of a :
peri pheral swheedt of BIfedifired di e wheel according to a third enbodi nent;
FIG 19 is a fragnentary perspective view of a 15 continuous coupling
el ement strip proBi€edlénishd gresgreectdorlcvieg taken A&lLqng gline
fragnmentary perspective view of the strip of FIG .19 after being fol ded on
itself al ong XEY-K&WgPH: F38- 13: FiG 21 is a fragnmentary plan view of a
pair of continuous_sli g f ast ener strin%prs produced with use of the strip

of FIG 20; and FF&F-223] 4833:£58gmentrahplan diarh hofTimet
i gzag. shipedt ERer R AEEFPEAAR ERG-BCLE 1 SaayS, AR TRR S e os of
substantial ly pargykel ; gpagegd EQBQELQ%d@fgﬂgfs%féw taken along line
XVI-XVI of FIG. 15; | '
\ﬁ\} _ FI&;_17 is a fragmentary plan view of a continuous
slide fastener stringer produced with use of the strip
10 of FIG. 15'

F;Gﬂ 18 is a fragmentary plan view 6f'a-peripheral
surface of a modified die wheel according to a third
embodiment;

FIG. 19.is a'fragmentary pérspectiée view of a

15 dontinuous ééupling element strip produced on the die

wheel of FIG. 18;

vy : FIG. 20 is a fragmentary perspective view of the

e . . . .
strip of FIG. 19 after being folded on itself along its
leagth;

20 ~ PFIG. 21 is a fragmentary plan view of a pair of

continuous'slide fastener stringers produced with use of
the strip of FIG. 20; and .
. FIG. 22 is a cross-sectional view taken along line
XXII-XXII of FIG. 21l.

25 As shown in FIG. 1, a continuous zigzag~-shaped
thermoplastic coupling element étfip 1 includes a series
of substantially parallel spaced coupling elements 2

interconnected by a plurality of first and second



I nterconnected by a plurality of first and second 'connecping portions 6,

7 altern | y di sposed at opposite sides of the stripl and extendi ng one

bet ween E%@h adj acent pair of the coupling elenments 2. Each coupling s
el enent /as it is spread flat, before beifig 5 bent into a U shape

(FIG 2), had a head portion 3 and a- pair of first and second | eg portions

4, 5 extendi R ARSI S Piseet 603 d10arhhsegadi Bpbkie@nad and 5

termnating in a pair of slender ends 8, 9 respectively. A pair of first 7

and second coppAity didandst lthe 1deriPl andeskesddihgnahbudieRalden al ong
opposite sides of .the strip 1 and has longitudinally spaced portions which

are inconpl eteaich ettt ipaiheofotinectoupl pngt ehemefts’/2.asEgeht shown in
FIG 10. FIG 2 illustrates the strip 1 having fol ded on 15 itself
along its | ospuplidihslewemter2) iae by dsfspdead fhabi befbZze( BeGng3), with
t-he individual coupling elenents 2 bent into a U shape. The strip 1is
thus ripady f&dentsdnte thdl whapet (BIGof 23} i Hadf asheadr portingeSs apll @8S. 9
and 10). 20 . The strip_of FIGS. 1 and 2 is produced on an apparatus
48 (FIG 3) Brimhef Aixsk rpdpseeend. JegsROWRiIPASFAEGSS exsrading Ha first
and second connectjing threads 10, 11 are gﬁided'by a guide roller 24 and

wound on a diGPRAfHE ALLeHPRPpEEPRtReRead PARtIRE dsands
24 0200, 100 S A SRR | D208 e BoloRPoS RIS ST e
lplurality A pair of first and second connécting threads 10, 11, &“rj
10 extends longitudinally along opposite sides of the strip
1 and has longitudinally spaced portions which are
incompletely embedded in the'cohhecting portions 6, 7,
as best shown in FIG. 10. | |
FIG. 2 iliustrates the strip 1 having folded on
15 itself alon§ its longtitudinal center line by a folding
maéhine 17 (FiGc. 3), with the'individual_coupling
elements 2 bent into a U shape. The strip 1 is thus
ready for use in the productioh of slide fastener. o
stringers (FIGS. 9 and 10)... |
20 The strip of FIGS. 1 and 2 is produced on an
apparatus 48 (FIG. 3) in the follqwing manner. As shown
~in FI6S. 3 and 4, the first énd second conneéting_
threads 10, 11 are guided by a guide roller 24 and wound
on a die wheel 14 along oppositg sides of an endless
25 zigzag-shaped cavitf 28 extending in and around the
- periphery 27 of the die wheel 14, The ;ig#ag-shaped
- cavity 28, as best shown in FIG. 6, inciudes a'plurality

of substantially parallel transverse sections 28' and a



-

of substantially parallel transverse sections 28 and a 9 plurality of

first and second |ongitudinal sections 32, 33 disposed alternately at

opposite sides of the cavity 28 and extendi ng one between each adjaiggg
)

pair of the transverse sections 28 . Having a contour Correspondino’
shape of a single coupling elenent 2, each?transverse cavity secti o
has. an enl arged central portion 29 for formng a head portion 3 of t
coupling el epdntra izhyl of phirsvfandrsecond topghtiudinadyveessipms i3?s 30,
31 extending in opposite directions frdm 10 the central portion 29 for
form ng a pai¥d3 $tigRased snkteeRadbely cat paPPPehtessidess ofh&heogaviity

el emrent 2. Each | ongitudinal cavit ortion 22, 33 is adapted to forma
connecting pAd i exterSing PRy %%gﬂé%ﬂ aachopadanensaPeis ofhéhSupl i ng
el ement 2. 15 As the dige mh2§£,14 I s continuously rotated in the .
direction i ndiF*REXPIRL FLSHIRMP 4281 he HAVIRG 23°PREQUTAFOETSEORYIRG ¢ he

central portiqns 29 of the transverse segtions 28' . syccessively pass a
fixed ex?rusi ré%ﬁ??a B SHRd ?t?ﬁngﬁnﬁaﬁﬁﬁﬂgnES foefﬁh recei ve heated

h | ast i ' d ' h ' Le .36.. Al h [
Lher bl At 16 UG e S R ACOA" 3o AANSHRTRTATLRE o i 02! e
ndvidual U6 WL VesRA™S Rlag TOREN LR RGN |
\QLE wheel 14 d1Giid 3 Néndled | Y81 £doEN2E FRE! 3B GeBBhA" kansvedye Cavity 28

portions 30, 31 extending in opposite directions from

10 the central portion 29 for forming a pair of first and
second leg portions 4, 5 of the coupling element 2.
Bach longitudinal cavity portion 22, 33 is adapted to
form a connecting portion 6, 7 extending between an
adjacent pair of the coupling element 2.
15 . As the die wheel 14 is continuously rotated in the
direction indicated by an arrow A, the cavity 28 is
v advanced such that the central portions 29 of the
téansverse éections 28' successively paés é fixed
extrusion nozzle 36 of an extrusion machine 15 to
" 20 receive heated thermoplaétic matérial extruded from-the
extrusion nozzle 36. At that time a predetermined
amount of the thermoplastic material is delivefed to the
individual transverée cavity sections 28'. The
extrusion machine 15 includes an unnumbered closure shoe
25 coacting with the profile of the die wheel 14 to hold
the delivered thermoplastic material in the cavity 29.
Subsequently, the thermoplastic material in the cavity .

28 is cooled by a cooling machine 39 to become solid



L

Subsequehtly, the thernoplastic material in t he cavity 28 is cooted by a
- cool i ng e 39 to becone solid 10 enough for renoval fromthe die

wheel 14 scraper 40 (FIGS. 4, 7, 8). The scraper 40 has a taper.end 41 *
di sposed s antially tangentially of the_ periphery 27 of the di e wheel

14. To expedite the renoval of the 5 st*&p 1 nolded in the cavity, '
pressurized air is normally blown through a holl ow chanber 42 out -of a ‘C:

mout h 43. Thencdyh dox iremsaktfren thé &l& whebdsléeby predueper Alter  °
havi ng been renoved fromthe die wheel 14, the 10 strip 1 of FIG 1 is
fed al ong a @&RLESL6 nd & Hehe f TR dsoraperct® hasny taperecendaklline by a
fol ding machine 17 in which the individual gouEIin el ements 2 are bent
into a U shagdspaaed Substantiablby stpgentipdlynef kbt Pe&ipPhery 2dcondary
15 heating unit 18 havin awggfe 18' for introducing heatgd ir

Concurrent | y Of t4he 1fie ekctéi nglot BEPLELFE EhpsTeRaya S% &h&haping die

R IR e SR T
eclng, g ad 7 bl PR 2 486120, oSabRe HATRRE o 41115 O
et onect JRaLed i Bhe O Pral BEckel 3! crdrecd Rt
been produced. - - _ | {;r/
_ After having been removed from the die wheel 14,  the
10 strip 1 of FIG. 1 is fed along a path 16 and then folded
on itself along its central lihe by a folding machine 17
in which the individual coupling elements. 2 are bent
into a U shape (FIG. 2). |
The foided strip 1 is then heat-set at a secondary
15 heating unit 18 havihg a pipe 18' for introducing heated
air. Concurrently with this heat-setting, the strip 1
is shaped by a shaping.die 21 into a final
configurati&h.' Finally the stiip‘i is-cooled.by a
secondary cooling machine 22 and then discharged out of
20  the apparatus 48 by a feeding machine 23 and a discharge
rollexr 25. |
As is apparent from FIGS. 5 and 6, the first and
second portions 30, 31 of each transverse cavity section
28' have at their outer ends a pair of first and second
25 bottlenecks 34, 35, respectively, having reduced width
anq depth.

As described above, the thermoplastic material

- extruded from the extrusion nozzle'36_is delivered to



-

and depth.y As descri bed above, the thernoplastic material extruded fromthe
extrusion nozzle. 36 is delivered to the transverse cavity sections 28
successively at their respective central portions 29 as the die wheel 14 is
continuously rotated in the direction indicated by the arrow A. The,

del jvered thernoplastic material starts tolb flowinto adjacent -
agﬁ'sebond | ongi tudi nal sections 32, 33 through the first and secon

transverse paHe Grar¥verde cBeltysseetidohe DOt kandeksiddly3at theikl ow of
the delivered thernoplastic material fromthe transverse cavity section 28
i nt o adj acentrefspesit iarsl déntrakbcooxitiongi 28dasatheedieonhed?, 133iiss
restricted or retarded, thereby retaining nuch.of the delivered
t her nopl ast i cortisriaiskylj extated oin heheedirettpont indi2@tefl blyetheansver se
cavity section 28 . Therefore, the central and transverse cavity portions
29, 30, 31 f&rrew A. f Sihe rdplircereddthermoplapbici natesiad, ssazte tio | ed
sufficiently with the thernoplastic material, resulting i_n exactly the sane
di nensi®ns offkave ipkiafiarent nfiesknend sserepdndorgityddandrated therein
More specifically, ir1Fig. 6, when the'dig,mheel 14 20 is rotated in the
di rection i nf&SHPH P2 nSHREPYgh  HRe | firsBeprndcPEGOPAtRBPSYEESE
material flows, .or tends to flo fromngzzle 36.ipn the, directiaqns
_indicated by mmﬁ)@a e baivé‘ig‘@et‘agtﬁéep%ﬁﬁgﬁﬁﬁcﬁﬁd3 ucég_edi%
NLansverse Caidy GPUNSWerfverda chEPREELALELY nallllal e R LK S!Y
transverse cavity section 28' into adjacent first and
10 second longitudinai sections 32, 33 is restricted or
retarded, thereby retaining much of the delivered
thermoplastic material adjaceﬁt to the centrai'portion
29 of the transverse éaéity_section 28'. Therefore, the
central and transverse cavity portions 29, 30, 31 for
15 forming the head and, leg portions 3, 4, 5 are filled
sufficiently with the thermoplastic material, resulting
/ . in exactly the same dimensions of the molded coupling
elements with no cells generated therein.
-+ More specifically, in Fig. 6, when the die wheel 14
20 'is rotated in the direction indicated by the'arrbw A,
the just delivered thermopléstic material flows, or
tends to flow, from nozzle 36 in the directions
indicated by the arrows a and Q,.i.e. to the preceding
and succeeding transverse cévity sections 28°
25 respectively. With the previously delivered
thermoplastic material partly oddupying one of'adjacent

first and second longitudinél sections 32, 33 that leads

to the preceding transverse section 28', the flow to the



¢ _material partly occupying one of adjacent first and second
dections 32, 33 that leads-to the preceding transverse section
A/t o t he 12 preceding transverse section 28 is restricted. y
/i de of the transverse sectioit28', the flow to the succeeding
transverse section 28 is expedited because the other |ongitudinal section
that |eads toptbeedingstrenedietdd sHwnigmedecis aredbrictedpton thé >
necessary, a pair of auxiliary extrusion nozzle 49, 49 may be used to <
assi st the fiobthgrositke ofordiel tdiansvexmss tseceidn 28" 32th&3fwwhtdhe
thernmoplastic material. FIGS. -9 and 10 illustrate a pair of continuous

slide 10 fastbresusceeddags teansverstucattiarnh 28 18 expedited 1 of FIG

| after having been folded on itself along its |longitudinal center line -
(FIG . 2). Theeframgedtber osher Jdaongitudinady sactignsthmt tbeadsttonthe t ape

44 al ong one |ongitudinal edge thereof. 15° . FIGS. 11 and 12 illustrate

a nodifi €2 di suRReefing icamsyarfe FeactEiQRyRB e @MY s Jfe die wheel 50

has in and along its periphery an endless zi gzag-shaped cavity 51 including

a plurality oPegEB§PS§t'i 3 PRir of Auxiliary & _‘_é%’t‘?‘?o‘i’%z%]le 4%d 49

plurality of 20 first gnd second |l I tudinal sect.ions 63, 64, di sposed
alternately aB3¥pp8sHeE i@e?s&lsﬁg‘%ﬁwﬁ %ﬁdt’éitim%’éugﬁﬁaiet ween

each adj acent k.0 r ansyer. Gl 3L 4_show a

cont i nuous ziﬁggg?ghéﬁé q@@ﬁbﬁﬁhgéiiﬁﬁgﬁ-é§§ﬂ§¥?§953£§§t%§ ﬁggeilai. =
FIGS. 9 and 10 illustrate a pair of continuous slide o~

| ongit udi n#
28', the f)

10 fastener stringers each produced with use of the strip 1
of FIG. 1 aftér having been fbldéd on itself élong”its
_lqngiﬁudinal center line (FIG..é). The folded étrip 1l
is attached by stitches 46 to a sﬁringer tape 44 along
one longitqdiﬁal edge thereof. o

45 FIeS. 11 and 12 illustrate a modified die wheel 50
according ﬁd a second embodiment; The die wheel 50 has
in and along iﬁs peripliery an endleés zigzag-shaped
cavity 51 including a plurality of subétantiallyv - o
_paEallel trénsverse_sectibns 51' and a plurality of

- 20 fiﬁst and second iongitudina; sectiohs'GB, 64 disposed
alternately at opposite sides of the cavity 51 and
extendin§ one between each adjacent pair of the
transverse sections.SI‘. ‘FIGS. 13 ahd 14 show a
continuous zigzag-shaped coupling element strip 65

25 produced on the dig wheel 50 and inciudiﬁg a sefiés of
substantially paraliel'spaced coupling elemehts 65'
interconneéted,by a plurality.of firsﬁ and.secohd

connecting portions 69, 70 alternatély disposed at



25 produced on the die wheel 50 and including a series of substantially

paral l el spaced coupling elenents 65 interconnected by a plurali tx of
first and-second connecting portions 69, 70 alternately disposed;ﬁé& 13
opposite sides of the strip 1 and extendi ngzone between each adj At pair

of khe coupling elenents 65 . Having a contour corresponding to the shape

nas an onl ar GHPATE AR of dong SFEPLTERNET SRLERALRY, o BREVERA 10

has an enl arg e portion ormng a t he

coupling el engity 63 jdiche gﬁgi-gﬁﬁﬁatcaﬁgﬁﬁ 0BdehlfRavgese portions S7,

58 extending 1 n opposite di rom-t cefitral portion 56 for formng

a pair of fi r_st,eﬁaigﬁefcmdcd;@goéﬂ cOPELEPPRAORg €8 the! BRapaUBIE B el enent
65'. Each longitudinal cavity section 63, 64 Is adapted to forma

connecting paingie Gbupling élénéRLPE5NY 8hEREREafBverslechivitly and second
transverse portions 57, 58 of each transverse cavity section 51" have at

their ouber aeistion51lpahascdnféenrarged sentpdlbpbikkénacks Tor 60,
respectively, having reduced wi dth and depth. The bottl enecks 59, 60,
unli ke the bdiatmingle l3ead IPpootiéhB66oLfathectbupling plememtd 65 bends in
the cavity 51. Mre specifically, the bottlenecks 59, 60 are 20 divided
into two groard Epaionfof hfibettandeskcotd btrapsvegseuporsidnspdJad
~adjacent to a longitudinal cavity section 63 or 64 that |eads to a
\imredi at el y & ek erdingnin cPRROB AL Rt Jisectionss fromthe wendrgdoup of
portion 56 for formipg a pair of first and second leg -

10 portions 67, 68 of the coupling element 65'. Each
longitudinal cavity section 63, 64 is-adapted to form a
connecting portion 69, 70 of the coupling element 65°'.

The first and.second transverse portions 57, 58 of each
transverse cavity section 51' have at their outer ends a
15 ' pair of first and second bottlenecks 59, 60,
respectively, having reduced width and depth. The
P bottleneckst59. 60, unlike the bottlenecks 34, 35 of
EIG.'G, are effectively formed by bends in the cavity 51.
. . More specifically, the bottlenecks 59, 60 arel
© 20 . aivided into two groups.. Each of the bottlenecks 59 of
one group is disposed adjacent to a longitudinal cavity.'
section 63 or 64 that leads to a immediately preceding
transverse cavity section 51°'. With this group of
bottlenecks 59, the.cavity 51 bends rearwardly from the
25 transverse cavity section 51' and then bends fofwardly,
sharply, at the rearward end of the longitudinal cavity

section 63 or 64 leading to the immediately preceding

transverse cavity section 51°, with respect to the



bottl enecks 59, the cavity 51 bends rearwardly fromthe 25 transverse
cavity sec ﬂ?ﬁ 51' and then bends forwardly, sharply, at the rearward end

of the | ong Y\Jinal cavity section 63 or 64 leading to the i medi ately '
precedi ng t Sverse cavity section 51', w4h respect to the 14
direction o otation of the die wheel 50 (see arrow B). Each of the .

bot t | ks 6Q of the othe . i s_djsposed adj t he _oth ~
Pongi tudh nal SAERAY e d AP I (SE (FOF SERJEPPaLan0; (R AEERY x
: di 5.t . |ty secti ' i th ' f
bott 1 enecrs 8-t hESER a% e haGEtalerd 60 °0F thi/othel Brodd %s
ti 51 ) , A d of th
Fgﬁgz?sdinalégg§%géﬁ%§% oﬁ£§§t%€rg%¥l%a ?%gi%%g?%g&?ﬁﬁég%ﬁ?&?&egucgeediﬁg
10 "t . : , : _ 0. . : _
Fotation of FESupen KO & e Mdde ESPEA! Lpfleh}RedIy Blicheing | o

is rotated iR AdbRvlldREIdON P et Bon DYt heand QIR thils GheupPRlsastic

mat eri al felivered fromthe extrusion nozzle 36 to one 15 of the transverse

cavity secti pottlenddi¥l60 tHé WaPRE¥VSI dbehdd EBEwArA2Y! ifRdm RMLAt ed by
arrow c.) Wth the sharp bends (and hence changes in direction of flow) at

bottl enecks RZan@versd cdaitgadsciion 55 randr theadbendscreatnd rdly, as a
result, much of the delivered 20 thernoplastic material is retained in the
central and tsharplarsatpdhe oforwtrdsend ofictheakongituvddiaailt wasddy on 51° \J/
section 64 or 63 leading to the immediately succeeding
10  transverse cavity section:Sl‘, with iespect to the.
directidn.of rotation of the die wheel 50 (see arrow
B). In FIG. 11, as the die wheel 50 is rotated in the
direction ind%catéd by the arrow B, the thermoplastic
material deliveied from the extrusion nozzle 36 to one
15 of the transverse cavity sections 51' tends to flow
backwards (in the direction indicated by arrow €.) With
the'sharg bends (and hénce changes in direction of flow)
at bottlenecks 59, 60; this backward flow is restricted
or retarded and, as a result, much of the delivered
20 thermoplastic material is retained in the central and
transverse portions 56-58 of the transverse cavity
section 51°'.
FiG. 17 illustrates a continuous slide fastener
stringer produced with use of the strip 65 of FIGS. 13
25 and 14 after haviﬁg been folded on itself along its
'longithdinal_center line (FIGS. 15 and 16); The folded

strip 65 is attached by stitches 72 to a stringer tapé

o 71 along one longitudinal_edgé'thereof.



A d

FIG 17 iIIustrates{a gontinuous slide fastener stringer produced wth use
Qf the strip 65 of FIGS. 13 25 and 14 after having been fol ded N tsel f
along its:longitudinal center line (FIGS. 15 and 16). The fol de ‘ip 65
is attached by stitches 72 to a stringer tgge 71 al ong one | ongi i-nal

edgg thereof. 15 FIG 18 illustrates a nodified die wheel 92 according

toga third enbodi FeaL - %gh‘i%;‘ihgt‘f’%%%'s'. 2 ﬁrﬁqereq@ee%ezé;jgzyg-shpaed cavity-

93 including a pluraflity of “substantially para spaced transverse

sections 93’ §ccorafﬂﬁaﬁgl dr 2hitl mpdditertld S{HMEd %éi’@i‘ﬁgaéeﬂ i ons

97, 98 disposed alternately at opposite sides of the cavity 93 an

ext endi ng oneahebn@tBs8aghgadigaehipacdidaviity U8 LIMAIINIEIEE £951hPAFiOp -
FI'G 19 shows a continuous zi gzag-shaped coupling elenent strip 100. 10

produced on the subpswvanelallyapdrialdleldisidced Mraifswr s Besk Tong! 930

el ements 100" interconnected by a plurality of first and second connecting
portionss 104, ah@5aaplaradtielyy ofi fiastd axid gEmmid danglissadindahe strip 100
and extendi ng one between each adjacent pair of the 15 coupl i ng el enent
100' . Havi ng aecbhonear 97¢r P8sgdsposed aliternataily ¢t opposi e caipés ng

el ement 100', each transverse cavity section 93" has an enlarged central
portion 94 fooffthei pgvityed3d pod iexterding anee hetiwgempeathmbjacest, 20
and a pair of first _and second transverse portions 95 96 extending in

\qpposi t e di r cBRLENOET £bM tHANGY XS sections 93'. FIG. 19 shows a

continuous zigzag-shaped coupling element strip 100 -«

10 produced on the die wheel 92 and including a seriés_of
spaced coupling elements 100' interconnected by a
plurality of first and éecond-connecting portions 104,
105 alternately disposed at opposite sides of the strip
100 and extenéing one between each adjacent pai: oﬁ the

15 coupling element 100°.

Having a contour corresponding to the shape of a
single coupling element 100', each transversé cavity
section 93' has an enlarged central portion 94 for
forming a head portion 101 of the coupling element 100',

20 and a pair of first and second transverse portions 95,
96 extending in opposite directions ffom the central
portion 100' for forming a pair of first and second leg
portions 102, 103 of the coupling element 100',

Each of. the longitudinél'cavity sections 97, 98 is

25 separated into a pair of parallel spéced narrow
passageways 97a, 97b and 98a, 98b, respectively, to
restrict or retard the flow of the delivered |

thermoplastic material through the longitudinal cavity



portion 100" for formng a pair of first and second | eg portions 102, 103
of the ling el ement 100'. Each of.the longitudinal cavity sections 97,
separated into a pair of parallel spaced narrow passageways *
) 98a, 98b, respectively, to reggrict or retard the flow of the

del i vered™thernopl astic materi al through the | ongi t udi nal cavity 16

97, 98 N
sections o3, seetiann AT, ML HRE R §t§'a”?ﬁ§r%§s‘r5 S erial is
t d t t h
t?aﬁgcgrs;ncav ys%eel(rﬁaél O@gtgégagsgg%ggspg%t IF?n s g rggg onne&‘t |%r‘1"3 portion
104, 105 of t &S $ ¥l Sél‘iéﬁm%gfaéél.éegﬂ&@% 1 950 ¥R iR 30l W 104D

and 105a, |0 respecti vel 21 and 22 show a pair of continuous

slide 10 fasi@ner a%id'%§v§?§@ ga.eéysas vigl hobheog! bigp ¢ h@0 of FIG 19
after having been folded on itself along its ongltudlnal center line as

shown i§ Fl Gypihsvidisd bl Pt $66t16R 93'WOVAB BRbANAiMOYEG.SWY,Nger tape
111 al ong one |ongitudinal edge thereof, the stringer tape 15 111

i ncl udi ng a Eavhlednnedtivig ppohtbansl0ody? 208 efwehe tresedtaht3 stiie weft
thread 113 has a plurality of |oops 114 each encircling the parts 104a,
104b, 105a, NIHb i¥ déparatedcintg pwot pantsil04al030ddt andn 1OGaacent

coupling el ements 101"
105b, . respectively.

FIGS. 21 and 22 show a pair of continuous slide -

10 fastener stringers each prdduced-with the strip 100 of
FIG. 19 after having beén folded on itself along its
longitudinal_cenﬁer line as shown in FIG. 20. The
folded strip ;00 is woven into a woven stringer tape 111
along one longitudinal edge thereof, the stringer tape

15 111 including a plurality of warp threads 112 and a weft
thread 113. The weft thread 113 has a plurality of
loops 114 each encircling the'§arts 104a, 104b, 105a,
105b of the coﬂnecting portiohs 104, 105 between ° -

adjacent coupling elements 101°',
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17 Claims:- 1. - A nethod of molding a continuo strip of
thernopl astic coupling €elenments for slide faste 'illm ﬂ'ﬂ , (a) .

continuously rotating a die wheel having an 5

peri pheral cavity including a plurality of transverse sections andzgiéz
plurality of |ongitudinal sections dlsposedlgiternately at opposit es
of the cavity and eéxtendi ng one between each adjacent pair of the

transverse sectlatms:each of the 10 transver se sections

havi ng an

enl arged central portion for forming a head portion of the individual
coupling el enent, amd aApmethod pﬁamghﬂmns|anqqnﬁmnw9nswﬁﬁgﬁpgrﬁhﬁmeé|te

di.rections fronlthe central portion for. formng a pair of

| eg portlons of

t he indivi'dual stwdapl iofg thermoplaadiie conpiling elrments) % $kidQect i ons
bei ng adapted to forma connecting portion extending between an adjacent

pair of the coﬁpbﬁﬁgeeﬁemsmmprhﬁkﬁgmav|ty of the die wheel,
is rotated, being advanced such that the central_portion

as the latter
of t he transverse

20 sections succd@di vaoptinnously xarakting & f1dBeel R3Y189 #0ering
heat ed thernopl astic material from he e tru3|fn noz Ie1é§%§$§ﬁgogtlnuously

moving caXity &ndless:&iGzadiiiaR a‘ﬁ%\'/’e e

ively; d 2 d I f th
dol 1 vered ther POSEALYSY B et%%ﬂsw%%t% £ L0nd 704§ pifrafEck BY O 10
Rleﬂﬁverse Sec&u%%ff%dfﬁ iﬂéagkioﬁgmﬁlsposed alternately at opposlte

sides of the cavity and extending one between each

adjacent pair of the transverse sections, each of the

10 transverse sections having'an enlarged central portion

fbr'forﬁing a head portion of the individual coupling

element, and a pair of transverse portions extending in

opposite directions from the central portion for forming

a pair of leg pdrtions of the individual coupling

15 eiement, each of the longitudinal sections being adapted

to form a connecting portion extending between an

adjecent pair'of the coupling elements, the cavity of

the die wheel, as the latter is rotated, being advanced

such that the central portions of the transverse

20 seétions succeséively'pass a fixed extrusion nozzle;

(b) delivering heated thermoplastic material from

the extrusion nozzle to the,contiﬁuously moving cavity

at the central portions of the transverse sections

successively; énd

25 (c¢) retarding or restricting the flow

of the

delivered thermoplastic material from the central

portion of each transverse section to, or along, the



18 | ong
transv
zi gzag-
conpri si ng
t her nopl as
endl ess zi
sections a
opp05|te 1

pair of sa
an enl arge
coupling e
exten§|ng

pair of fi

10

15

20

25

di nal sections l'eading co the i mediately precedlng and

to thereby retain nmuch of the del]ivered

tsﬁg(r:(rarg qu)t”amnmmmmmmﬂml to the central portions of the individual

section$. 2. An &ppar at us f gig nmol di ng a conti nuous

L2l

5 -

ped strip of t her nopl astic coupllng el enent s for slide fasteners,

Le for . del, d 10 -
e ol op L pRF ARl eRBSRa 5 GTR AR el having an

/"‘_

-

P RPIREI B’ §REFERLRYELrIRNY M Rl T a‘%ﬁ Gl SVt
5ret§iﬂeﬁu8ﬁ 8@' Qh&a&leﬂv%@d@éh@}?dg&a%@ e Hach adj acent

id transverse sections, each of sa

| enent, and a pair of firSt and secon

said central portions of said transverse sections
for slide fasteners, comprisings:

(a) a fixed extrusion npzzle for delivering heated
thermoplastic material; |

(b) a contingously rotatable die wheel having.an
endless zigzag-shaped peripheral cavity includihg a
plufality of transverse sections.and a pluralitj-of
longitudinal sections disposed alternately at opposite
sides of said cavity and extending one between each
adjacent pair of said transverse sections, each of said
transverse sections ha&ing an enlarged central portion
for forming a head portion 'of the individual coupling
el%yent, and a pair of first and second transverse
portions extending in opposite directions from said
central portion for fq:miag a pair of first and second
leg portions of the individual coupling element, each of
said longitudinal sections being adapted to form a
connecting portion extending between an adjacent pair of
the coupling elements, said cavity of said die wheel, as
the latter is rotated, being advanced such that said
central portions of said transverse sections |

successively pass fixed extrusion nozzle to ;éceive the

transverse sections having
(bafalial 08" thaNcbALrhe Bontidnicdt RHd i Widie | ndi vi dual
transverse 20 portions
lfkéﬂﬁﬁétéé geeeebhgns fromsaid central portion for formng a
rst and second | eg portioons of the individual coupling elenent,
each of said | omgit ughnappaeatusngokemogddagpiacddnt ifmidds connecting
portion extending between an adjacent pair of 25

_ salﬂ Cﬁ\” t yzDsz&§i-shadpedwseelip o€ thermoplastic rauidldthg eliawgemtyanced
sSucC t hat

t he coupling el ements,

<



e ook B i £ et 1o il o AR o

the delivered thernoplastic material fromsaid centfaltportiso sai d
transverse section to, or along, 5 the | gngi tudi nal sections |eg to
t he i medi ately preceding and succeeding tr verse sections, to thereby
-ret@iﬂ much of the 'delivered thernoplastic material adjacent to said
central portiohBevhopdadticameterialseherafrom;0 and: . 3. An appar at us
according to Gaim2, said retarding or restricting means conprising a pair
of first and seconfcBot meanscifordirefosding osutrestaridet ioig sthel £lowt oénd
second transverse portions, respectively, of each said transverse section.
15 4. the dppivered irResmgpigstd omatarialofron sadd eemtrahecks

of each said transyerse_sectjon beigg@ﬁ{s osed adjacent to one of an

adj acent pai r BPFEAPR PngRERIFRAR (RF Y AR & PHrakeagng one
ranover 5o secEninLBEot 5 ALeas. eetions e A R SR TARRininhe

peri pher al - cavity BoraP, SHA SRLEIRAING Keabliandd Wt Snd che “BierPBveck
the transver sot SeathymbRR ok BT uent lretf hepifhasas R HREL  copect
Lq;&he directigajabenit to said central portions of said transverse

*

sections. ' “
10 3. ' An apparatus according to Claim 2, said
| ' retarding or restricting means comprising a pair of
first and second bottlenecks dispOsed at outer ends of
said first and secoﬁd transverse portions, respectively,
of each said transverse section. . |
15 4. An apparatus according to Claim 3, one of said
bottlenecks of each.said transverse section being
\ 'disposed adjacent to one of an adjacent pair of said
longitudinal seEtions.that leads to a preceding one 6f
said transverse sections, the other bottleneck of each
20 - said transverse section being disposed adjacent to the
other longitudihal section that leads to a succeeding
- one of said transverse sections, said peripheral cavity
bending rearwardly then forwardly at said one bottleneck
and bending forwardly then rearwardly at said other
25  bottleneck from the transverse section to the respective
' longitudinél section, with respect to the direction of
rotation of said die wheel.

S. An apparatus for molding a continuous



rotation of ,said die wheel. S. An apparatus for nolding a continuous

. 20 zigzag- | stic coupling elenents for slide
f ast ener, ' sﬁm‘m(lmnim %frusi on nozzle for delivering heated .
t her nopl asti £ Ayat er+ alc; mos ~a co 6inuous|y rot at abl e di e whee
havi ng an ®ndless zi gzag-shaped peripheraf~cavity including a plurality of

substanti al paral l el transverse sections and a plurality of'Iongitudinak:\
sections di gigzeg-ghapedhiaisimiobpphernepkagbicoroynl dngaslefenssd 10 \A
ext endi ng one between each adj acent pair of said transverse sections, each
of said trafOFetdd it E3LRNHw | SRPRIL HRIF ged central portion for forning

a head portion of the ,jndjvidual coupling, el enent,. and a pajr of first and
sécond transveré@%anﬁﬁﬁé;ﬁﬁ&ﬁﬁﬁﬂ9ﬁy??F%%P g%ﬁpég}FgeHFchbF5ﬁ§dfron1said

central portion for. fqrning a pair of first and second | eg portions of the
I ndi vi dual %@EQHQ%iﬁﬁaﬁﬁﬂﬁ%tﬁéaﬁibf sai d | ongi tudi nal sections being
adaptedgto formgg,co nq%i ' i g t a l.acent pair of
t he COS%I i ng 20-(%)el e%man ségxs‘%‘;dﬁig\%?%/ég@jégl %Pgi‘\gﬁg %eﬂ?ggést ﬁg | atter is

rotated,  beigha abanaed ihd il 504 foREPLI AkabPLYT 281861391 4 transver s

sections successively pass sali Xtrusion no e torecCelve the
thernDp'aSFb&d?ﬂ¥¥ﬂfﬂofiﬁﬁﬁﬁiéﬁ%i@ﬂﬁyZéarallel(E}anSGEBséaséchQG&btUd'nm

‘section being separated
and a plurality of longitudinal sections disposed i;rj
alternately at opposite sideé of said cavity and.

10 éxﬁending one between each adjacent pair of said
transverse'secﬁions, each of said.transverse sections
having an enlarged central portion for forming a head
portion of the individual cqupling element, and a pair
of first and second transverse portions extending in

15 opposite directiohs-from said central portion for
forming a pair of first and second leg portions of the
individual coupling eléﬁent. each of said longitudinal
sections being adapted to form a-connectiﬁg portion
extending between an adjacent pair of the coupling

20 elements, said cavity of said die wheel, as the latter
is rotated, being advanced such that said central
portions.of said transverse sections successively pass
said fixed'extrusioh nozzle to receive the thermoplastic
material therefrom} and

25 (e) each_said longitudinal section being separated
into a pair of parallel spaced narrow passageways for

retarding the flow of the delivered thermoplastic

material from said central portions of said transverse



[ nto a pair of paral]el spaced narr ow passagewaWhe flow of

t he delivered therrTDIO| astic naterial from said ’I";E’IO

transverse- 21 sections to said |ongitudi naI

retain much of the delivered thernoplastic materi aI t ad} asen r-

central portions of said transverse sectiondl The text of the spec atlon
Jeen reproduced by photocopying the applicants original typescript..

rray contain asfeewwmcﬁmrsad/\kﬁcmgmwdﬂnﬂl settidnsr eadthbeebyi glel&ah.n

typescri pt contai ning these anmendnents nmay be inspected on the prem ses of

the patent of fmush of the delivered thermoplastic material adjacent to

said central portions of said transverse sections.

ﬁotctotﬁtspocinuﬁn bas been Tepzroducsd by photocopying <+the sppliocants original
typescript. It may contain s few anendments which are difficult to resd. The original
" typescTipt containing these smmndaents may be inspectsd on the premises of the Patamt Office



