METHOD OF AND APPARATUS FOR CONTI NUOUSLY MANUFACTURI NG SLI DE FASTENEE
COURLI NG ELEMENTS The present invention relfates to a nethod of and C gﬂi l»fJ.
appar atus for conti nuously nanufacturlng nol ded sllde f astener coupllng _

el ement's of the | - ’;1

el enenta\(or sk < M >
avai l gble in a varlety p. ol g heads of an

i deal mf/i gur ati on, - ﬁ%@fﬁg gégﬁﬂgﬁtC@ﬁﬁﬂéﬂ§%§$@ﬂﬂﬁkwgchanicalIy strong,
vely light, and can be 10 _ manufactured at a high rate of -

n and hen e i nexpensiyve uch “nol ded coupl i ng el enents are
produced by first? |mrﬁ§%9§n#n1?§ﬁ %BuﬁF;ﬂﬁeéléﬁeﬁtmﬁ ofaAnd M

folding the blank strip . bout |ts | ongj t udi nal_ axi's .into U \0e mhlle
- bei ng heated BPPR5ATUS ngﬂ@““ﬁﬁF&H‘&&? m§14ﬂ4;

or ocessi ng 5?88'5@%??(:%%&% Hﬁsﬁg RE" %&7&%@%%“‘%%% on of

coupling el eng gkin® becones reduced since the step of high-frequency heating
20 or uItrasonlc *bondi ng takes much nore tine than the step of nol ding

the stripsof COUPLAE dﬂﬁﬂ“eéﬁéi%ﬁg dPem8RE gwka g3 é’fJéééHéﬁé It has

been proposed to carry out thes steps I ndependently on separate

appar at us sucha9e ¢ouHdB@dspiréaa Eaéesaﬁchl%neﬂv Qe Avaidableaisnaed
May 24, 1977 and 4, 210, 985 patented July 8, 1980. The former U.S. patent

dlSC|OS€S an aawae&yuﬁﬂﬂshapes and colors, have coupling heads of an

=

ideal configuratioﬁ, rgnder a resuitant slide fastener ~
mechanically strong. are relatively light, and can be

10 manufactured at a high rate of produgtion and hence
ipexpenéiveiy.' Such molded coupling elements are
produced by first molding a'S§rip of coupling element
blanks, and then folding thé plank sﬁrip about its _
longitudinal axis into 5 U-shape'ﬁhile being heated by

15 high-frequency heating, which may be followed by
ultrasonic bonding of.legS'of formed coupling elements. - C
When these two processing stéps are combined together, '
the ov;rall rate of production of coupling elements
becomes reduced since the step of high-frequency heating

.20 or.ultrasonic_bonding takes much more time than the step
of molding the strip of coupling e;ement blanks. To
cope with this difficulty, it has been proposed to carry
out these two stepé indepehdenﬁly on separate apparatus
such as disclbsed in U.S. Patents Nos. 4,025,277

25 patenﬁed May 24, 1977 and 4;210,985 patented July 8,

1980. The former U.S. patent discloses an apparatus for



folding and fusing a strip of coupling el enent blanks, the appar at us
i ncl uding_heater for heating the strip of coupling el enent blank which
keen coolfed. down after being di scharged frogga nol di ng apparatus as
di sel osed 5 in the latter U S. Patent. ThE® proposed process is also
di sedvant ageous_in-that an additional time is required to heat the bl ar
strip again forfeingganddfueingsat skrdPoPEhonupPAdngheliemendy blanksd i i ng
in a reduction j,n the rate of ,ma uf%cture of nol ded slide 10 f ast ener

coupling el emantlr'%e. PLRIFAFNG tBCLREIRgpBEAter £RE peasdmg ithecmtimip tdfere
coupl 1 ng ol erert e BEL, FErReRE BTat URIER hys' Blen cogled aym atter |

Gl rounferent | i VeI AEschated FERRTH" RolaiRy abParatiy 35 disclaged o
Coupl g eraneni® pfie DasCeE BI8, DeaBKRE, ( CEnbCBRYEOReA LE ot 1) atgayi g

said strip of ieddvanehgeis DEANkRaOAN! ablidciBRNL! WdnRA!s P Hietnd Uk 2
U-shape while heating it to provide coupling heads and T'egs on"¢ ST de
thereof; 25  to hést €hétbEankeatiip has_iaoksedfsqa&hgnana' ement bl anks

and shaping theminto slide fastener coupling elenents 6f a finalized shap
whi |l e being corheatesetyifgdonl bogdingdthe latter, resulting in a :

W ' . reduction in the rate of manufacture of molded slide
K,/ 10 fastener coupling eléments.
" | According to one aspect of the preseht invention
.. there is provided a method of continuously manufacturing
molded slidé fastener coupling elements, compriéing the
steps of:
15 o (a) introducing thermoplastic synthetic resin
successively into cavities around a circumferential

surface of a die wheel while the latter is rotating, to

mold a strip of coupling element blanks;

C.

(b) removing said strip of coupling element blanks

«

20 continuously out of said cavities;

(c) fblding said strip of coupling element'blanks
about its longitudinal axis into a U-shape while heating
it to provide coupling heads and legs on each side
thereof; |

25 (d) further heating the folded coupling element
blanks and shaping them inﬁo slide fastener coupling
elements of a finalized shape while being continuously

fed along; and



‘3 (e) discharging said slide fastener coupling elenents continuously at a
speed which is substantially the same as speed at which the strip of
coupllng el ement bl anks is nolded continuogusly on said die wheel. 5

Accor di o0 anot her aspect of the i nventidn there is provi ded an appar at us
for co ously nanufacturlng slide fastener coupling elenents conprising#
(a) a'f (b) (g8) dAd sphagg ingusadd @liste Eastener coupkinqiuous 10
rotatio Eerl heral speed and having on and around a circunferenti al

surface ther@& ments, contip qﬂ“ﬁ%ﬁaﬁ%mﬁtﬁRﬁFG(ﬂh1ﬁhciSmFQmeam;naﬁlpoupl|ng
155" P (oFRenBEnR! aRcrhass i MAKHR A S AP, 195, ROURA T rekenent owar o
Synthet o rcBrARkC dgHoaRss fopt u?u%l&“ﬁoi'».%"a'é‘{%f&ée“e ol der ot
oanks dpout 1 sAPRRGEAAE: §8 %&%"cﬁ% AR o, e ARSI SR € nor awn
heati ng sai o St Pre ARRPL4p, BRiAtds, f%iébg“s‘%ao uﬁff%# R 1 ¥hount ed
on said franglgae fagggnggrbgﬁb ?ﬁnéﬁgﬂgy éﬁé§?§§§@$f of coupling

el ement bl anks; (f) an el enent- i d frane for
shaplng sai d folqaﬂ -at Eramefs coupllng el enent bl-anks

- (b) 'a die wheel mounted on said frame for continuous kJ

10 rotation at a peripheral speed and having on and around Qu)

a circumferential surface thereof a plurality of die

cavities for molding a strip of coupling element blanks

having central coupling heads and.legs on each side

thereof;
15 | (c) an extruder nozzle mounted on said frame and

directed towérd said circumferential surface of the die

wheel for-injectiﬁg thermoplastic synthetic resin

—

succesively into said die cavities;

C

(d) a folder unit mounted on said frame for folding

(

20 said''strip of coupling element blanks about its
longitudinal axis as the St:ip'is cohtinuously withdrawn
from said die wheel, said folder unit including a
primary heater for heating said strip while being folded;
(e) a secondary heater unit mounted on said frame
25 for further heating said folded strip of coupling
-element blanks; |
(f) an element-forming die mounted on said frame for

shaping said folded strip of coupling element blénks



4 further
el ememt.s;

heated by the secondary heater, into slide fastener coupling
(g) a cooling unit nounted on said frame for cooling said

goupling eLenpnts; and 5 (h) a dich?rging unit | ocated adjacent :
"sai.d cooling unit for discharging said couplfng elenents at a speed mhi Ci;
|s\§ubstant|ally the sanme as said peripheral speed of said die wheel. -
invention wi || feetheschepsedpyivbheoBesondarss henteny tintefskidre to t he

acconpanyi ng drawi ngs, wherein:- FlIG is a fragmentary plan view of a
strip of couplfﬁ3t838ﬁeﬁpuﬂkiﬂ&sehﬂﬂﬁ%?ﬁe a side el evational view partly
I n cross section, qf the strlp of cquplin enent ks shown 15 I n
FIG 1. FIG 3 s A9 '&3: t%%ﬂ’r‘*?f iTRPLIRGrent

bl anks of FIG
of coupling el

S s fol i t Iongltudlnal aX|s into a strip
Eﬁéﬁt §°<‘5‘P1&"@$ﬂ§3& osa§‘ ection; FI G 4 is a

Cross-segtional Wyt ak F I
enl arged%p: an vi \é:/vEt % gl%h%sﬂdg:er \s{-[ r]idr%ée?éq n%:ﬁ:fn%ftﬁ% coupl | ng

etenents of Fi @oaii%%v"'ﬁdxrt Fﬂﬁc‘ax%t?uﬁfdd‘%

cross-sectional view'taken along line

d H(fiﬁhg eleméﬂf% gf'é a

Cross-sect i onagpéedWwhich) dls Yubdtift {1 e Sddmhé 008 ,sa:l.d perlpheral

)

¢

C
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15

20

25

speed of said die wheel.

The invention will be described by way of examples
with reference to the accompanyin§ drawings, wherein:-
FIG. 1 is a fragmentary plan view of a strip of

coupling element blanks;

FIG.2 is a side elevational view, partly in cross

_seétion, of the strip of coupling element blanks shown

in FIG. 1;

. FIG. 3 is a fragmentary plan view of the strip of
coupling element blanks of FIG. 1 as it is folded about_
its longitudinal axis into a strip of coupling elements |
of a U-shaped cross section;

FIG. 4 is a cross-sectional view taken along line IV
= IV of FIG. 3;

FIG. 5 is an enlarged plan view of a slide fastener
stringer including the coupling elements of FIG. 3 sewn
in place on a stringer taée;-

FIG. 6 is a croés-sectional view taken along line VI

- VI of FIG. 5;

FIG. 7 is a cross-sectional view of another slide

fastener stringer;



FIGS. 8 and 9 are fragnentary plan views of ‘different coupling el enent

bl afiks; FIG 10 is a schematic front el evational view of an apparatus in
accordance with the present invention; 5 - FIG 11-s an enlarged
fragnenyary plan view of a circunferential®surface of an extruder die -
wheel ;. N12 is a fragmentary enl arged cross-sectional view of the diew#
wheel mwn in FFZGS:18amda? ane fikagnentary plan viewsofs 13 is a
_fragnemtary cross-sectional view of a folder die wheel; FIG 14 is an
enl ar ged T r aghEfeEeRtc COMRIING iedrment dlank®n along line XIV - XV of
FIG 10; FIG 15_i s an.enlarged view of a portion of the 15 fol der die
wheel shown in 'F‘F"éz' 3'0 BSca fFhepatic fronte £IRVALIORAL oYiew of -an

bl ower nozzle, FILG 17 .i.s an en] arged side elevational, view, with parts cut

away, of a nBEPRFEEYS.ISHARGSP qﬁ%q;t§g)presentF4deq§iqg;a o 1o
- i i k | [ _ [l - 111 FIG 17;_Fl -1
an enl a SEH%?&?E&?&%%ﬂoé%%%ﬁiﬂw?%&ﬁ@mﬁ%f?ﬁea. w0
_ . . S ! : e L xx
of FI & 10, SATERRERIRIIAN eiRAU B uf Ldetifelate GHEDG, 1 ND TR
uni t. Mlded sligggl,agbengy aC‘Hl@dﬂ%ﬁﬁmé}lfafHed cross-sectional

view of the die wheel shown in FIG. 1l and an extruder

nozzle;
10 - FIG. 13 is a fragmentary cross-sectional view of a e’
folder die wheel; |
FIG. 14 is an enlarged fragmentaty'crcss-sectional
view taken along line XIV - XIV of FIG. 10;
FIG. 15 is an enlarged view of a portion of the
15 folder die wheel shown in FIG. 14;
FIG. 16 is an enlarged plan view of a hot-air blower
nozzle; '
FIG. 17 is an enlarged side elevational view, with o/
parts cut away, of a modified'secondary heater unit;
20 ~ FIG. 18 is a cross-sectional view taken along line
XVIII - XVIII of FIG. 17;
- FIG. 19 is an enlarged crOSs-sectional vieﬁ taken
along line XIV =~ XIV of FIG. 10;
FIG. 20 is an enlarged cross-sectional view taken
25  along line XX - XX of FIG. 10; and
FIG. 21 is an enlarged cross-sectional view of a
bonding unit.

Molded slide fastener coupling elements of



t hernopl astic synthetic resin to be produced accordin to a nethod and an
apparat us in accordance with the present invention will first be described
Wth reference to FIGS. 1 to 9. In FIG 1, a nolded strip of couplin

el ement bl anks 10 is in a zig zag or meande®i ng form and conpri ses

- plurality of parallel elenment-formng bars 10a each including a cen
coupli ng head theamdpiag#ic sinthgtit? rekdneticernd prddurned reeccomgin ead
11 in opposite directions, the elenent-form ng bars 1Ca being 10 connect ed
to each other B9 domesbodngndoen @pparatuss imaapandanae wikh Ithg 12, 13
at their distal ends. As shown in FIL.G_2, the strip of coupling el enent

bl anks 10 i s fBFEB&&NEninNengios.mWidds fdr sthbeydesgr ibeds witd (reference

| ongi tudi nal axis_tg formthe coupling heads 11 jnto a 15 U-shape,_  and the
fol ded bl ank stPi BI€8-i 4 OB | 3B FaG wodee i HOIAGD RETER i upking ng

" FICS. 5 BndedSnEnk, bIARKE 10008 il SIS 1 IBRRIRGRETS rotm apd ol

ook 1o, e RRARPLAY LA, MRS Bt i N G Ot g PhGE
i sposed one. ofSR.eAck: dhciiaite ¥ LA GG hilq 'L i Hpddy, O
7, the coupl i nge2Segleent 92 Euad i £11H 'tASIodg 11 1hoddlofh tgneach

ot her at respective~ co onting surfaces 21, 22 (Fl )" thereof, and the

cbupling el eneBppodd tERIRRCYIWAE O LHY IV ENETTiNG bk 01 Ga Shé g
qutener stringer tape 24

a'\__/ 10 connected to each other by éonneCting portions 14, 15
integral with the legs 12, 13 at their distal ends. As
shown in FIG. 2, the strip of coup;ing element blanks 10
- is folded in the directions of the arrows A, B ébout its
longitudinal axis to form the coupling heads 11 into a
15 U-shape,'aﬁd the folded blank strip 10 is stabilised or
set with a combination oflheating and cooling to form a

train of slide fastener coupling elements 16 as shown in.

FIGS. 3 and 4. Each of the cdupling'elements 16 has a

C

pair of parallel legs 17, 18 corresponding to the legs .

20 12, I3 of the coupling element biank 10. The coupling
elements 16 are agtéched to a slide fastener stringer
tape 19 (FIGs. 5 and 6) by sewing threads 20 with the
legs 17, 18 disposed one on each side of the stringer
tape 19. As illustrated in FIG. 7, the coupling

25 elements 23 may have tt':.eir--l'e'gs 17,-18 bonded to each
other at respective confronting surfaces 21, 22 (FIG. 4)
thereof, ahd.the coupling elements 23 may be sewn to, or

woven or knitted into a slide fastener stringer tape 24



in a manner well known in the art. FIG 8 shows another nolded strip. of

coupting el ement blanks 25 which includes a pair of connector threads 26,

27 enfgedded in connecting portions 28, 29.at 5 the ti-me of mol ding the
gi~coupl i ng el ement bl anks 25. WtH the connector threads 26, 27, ,

¢rm ng bars 25a are securel nnected to each other, and the
‘ouﬁpiﬁgméPBﬁEnPeBﬂa599W?51%i§%Fbﬁﬁgfed resistant to forces

strip o t_coh?fif dlgq& FcfoAboRE, Ao tser aefdedtisEs il oF Acco»v?ﬁrgsféﬁ““ e
nodi fica n
conpri sesI g ﬁ?ﬁ?‘gp 925'&?”%& agé'%?){ilrlgﬁq' &%@nﬁﬁeprm ng 'gé ars 33 V\/m ch

15
fgzehme td P%§*§ BRT28,° 27" erbdBided 1 Bhsibdiida Bolribieg 28, 36 °8€S 3L
S _apﬁga“ thé gkh@e%f%oia&dgp%nl}e Cffisf'%f 2 andﬁ%séwleeﬁ@swaﬁks

coupl i el enment he ‘connect 32 may 20 be
renoved | atepsby @igR0lthien@dniiBtdt aHxdddd @6, 27 el éifeh®sfopmingat they
can be woven or knitted into a slide fastener stringer tape to attach the
coupling el epaes 25a bite Seduledy ictirmedidd tid) edc¢husotiérs andapher at us
generally 25 designated at 35 for continuously nolding such a strip of
coupl i ng el egertipblognkouplddgreliemprithcblanick 25rip remderedrai n of nol ded
coupling elenents of a finalized shape. The apparatus 35 conprises a frane~
36 on which resistant to forces applied in the directions of the \J

10 arrow C which tends to stretch the strip of coupling | g_)
element_blanks_zs'longitudinally. According to a |
modification of FIG. 9, a molded strip of coupling
element blanks 30 comprises a plur;lity of separate
parallel element-férming bars 33 which are

15 . interconnnected at their ends by a pair of connector
threads 31, 32, The strips of coupling element blanks

25, 30 are also folded into a U-shape and stabilised or

- set in their final shape as slide fastener coupling ;;'

elements. The connector threads 26, 27 and 31, 32 may
20 be removed later by dissolving them.in a solution; or
- may be left so that they can be woven or knitted into a
slide fastener stringer tépe to attach the coupling
elements to the stringer tape. ‘
- FIG. 10 illustrates an apparatus generally
25 designated at 35 for continuously molding such a strip
of coupling element blanks ahd forming the blank strip
into a train of molded coupling elements of a finalized

shape. The apparatus 35 comprises a frame 36 on which

&



8 there is mounted a die wheel 37 for continuous rotation in the djg

I on
of the arrow:-D. The die wheel 37 has on and around its circunferefit
surface 38 (FIGS. 11 and 12) a plurality of ggrallel die cavities r 5
nol di ng, for exanple, elenment-formng bars 1 and a plurality of ernate

dielgavities 4 extquin bet ween the ends_of _the die cavities 40 for .

nol di ng, for ei’zﬂFpW%, R JMPleRted 2 )3ie; wheel 437 1Eor sconsdnyguss rgat isgai nst

the circunf ererg‘ilaé ?szuggce 28 of t?e die wheel 10 . 37 and has_an _

extruder nozzl e 4-Q | EqShion, of \ERGIRAEFRY Dol ¢ The ddenbrad: B7 bast heti c
' ' [t dj L 40 _and, h t he_di iti 42

25 the di o whedr™ A9 feodia 4fs it huREeEenflar "SHEFave) 9B (FRCEReLE”

di Ci M, , | o Cdified |

the di o cavi t] a2 RivEatley P bEPALIEL RECORbL E1RCRD 2R bl anks

10 which i _ t | | f d

gui do Tl 12 a0 o vy 'R | Olaip o N EEemee Sk oPalhl baFsTTla) "R cnent

branks 10 is splutdlitPlof abeermatéraie! tabetrsesapat SﬂtEhETR hg QbEeWhe.e'
22 Wi thout being subjected to any substantial tension since t Fan strip

10 as it | eavexhdentie oficthe 2@i¢ ctavicifsadoi pbenmbYaingouebet 0 al l ow the
strip 10 to be easily deforned. 25 The apparatus 35 al so includes a

fol der unit 49 examplkel, cconmectingep8ttionackd, 15.thR sheewaselis3fheaad

conprising a folder die wheel 50 nmounted on the frame 36 for driven

rot4tion in t hagainat ithe ctixcumferentfabnsurface 28 of the die wheel

\_ 10 37 and has.an extruder nozzle 44 (FIG. 12) for |

" introducing molten thermoplastic synthetic resin
successively into the die cavities 40 and hence the die
cavities 42 as the die wheel 37 rotates. While the die
wheel 37 revolvés in the difection of the arrow D, the

15 | molten thermoplastic is sdlidified in the die cavities

40, 42 to form a molded strip of coupling_element.blanks
lo'which is separated from the die wheel 37 at a point E

and fed around guide rolls 46, 47, 48. The rate of feed

C

of the strip of coupling element blanks 10 is such that
20  the latter will be separated from the die wheel 22
- without being subjected to any substantial tension since
the blank strip 10 as it leaves the die wheel 22 retains

heat intensive enough to allow the strip 10 to be easily

deformed.

25 _The_apparatus.35 also includes a folder unit 49 .
mounted on the frame 36 adjacent to the die wheel 37 and
_comprising a folder die wheel 50 mounted on the frame 36

for driven rotation in the direction of the arrow F and



-9 haVing a primary heater

I ncludi ng heater elenents 52 and d peri pheral

greeve 53, and a folder disc 51 nounted on the frame 36 for driven rotation

in- the direction of the arrow G and havi ng a peri pheral .edge 54 di sposed
: in the peripheral ‘groove 53 i® the fol der di e wheel 50. The
trip of coupling elenent blanks 10 is introduced between the foldgx
| 5Chavingha poimarydheatét daclidjingr hedtiercrelemenisais? ad@r eupon

nk st

be fol ded about its Iongltudlnal axis into a U shape.. The blank strip 10
can be fol debh@aSrages3

t he st ig 0, after haV|n% been 15 nmol ded and additi onal
{"ha B dpheral, edge 54 @ispasedyrasitlsd. For

retai ned-in
applied by t
effectgye ut
hol der “uni t
as possi bl e.
supplied MAt
is about to

bei ng made o

in FIG 13,
surfaces 57

10

15

rip 10 is forced by the peripheral edge 54 10  of the hol der
di sc 51 intoatReriphepadr grogreosa ,5andnat folderddissi &lnmmainted m as to

cEort drdvenr xptakiony ip ithe dinectiomes the

L BavingcpcREX
f the_heat ret |ned int

%‘ B‘r’ i
e bl ank strip 10,

heat

8' €Re.Pax IpbrERL 67 0pTe 5 S2aien the anéarly 2 el fqtngel 37
%’8%%% ed PHEib PR doRb1Be o 150 BRI L5 0k sty 10

resi s arn SUC as cotton

bet wee he I'eg I nst
che!bBBank strip 10 is forced by the peripheral edge 54 -

of the holder disc 51 into the peripheral groove 53 in
the folder die wheel 50 so as to be folded about its
longitudinal axis into a U-shape. The'ﬁlank strip 10
can be folded easily since it is sufficiently pliable
due to heat retained*in“the'strip 10 after havihg beeh

molded and additional heat applied by the primary heater

.elements 52 in the folder die wheel 50. For effective

20

25

‘between the legs 12, 13 against inner surfaces 57 of the

utilization of the heat retained in the blank strip 10,
the holder unit 49'should'preferably be located as
closely to the die wheel 37 as possible. |

The folded strip of coupling element blanks 10 is
supplied.with a ¢Ore cord 56 fed through a guide 55 when
the blank strip 10 is about to leave the folder die

wheel 50 at point H, the core cord'SG'being made of

heat-resistant yarn such as cotton yarn. As best shown

in FI1G. '13, the core cord 56 is fed tangentially to the

folder die wheel 50 where the core cord 56 is interested

heads 11 of the blank strip 10.

17g¥5abogal BbE {eeﬂ' Ene" 2802} %He”%'h’ét 1sd 6 Qs Cord 56

shomn 25

fafaseralserdﬁﬁsl %hageg&@na%weﬂ b % A?:%Zf Qifgﬁ; : &h heel

where the core cord 56 is interes

50

i nner, -
-

u .

C



heads 11 of the bl ank strip 10. - 10 The folded strip of coupling el enent
‘bl anks-10 as it is discharged fromthe folder unit 49 travels around a -x
guide-anler 58 and enters a secondary heater unit 60 nounted on a
hori zontal- frane «extensi on 59 secured to 5 10 the frame 36. The sec y
heater unit 60, as best shown in FIGS. 14 and 15, sets or stabilises ¥é
bl ank strip 10 witThea fo&ﬂedastﬂﬁpobfheaupdgngnelamdnhupladks(knnzssﬂs a
~guide 61 having a_downwardly.opening slot 63 of a trapezoidal cross section
and a hot-air gSO%scagrged froms fhecfoddesunis 4§ dsrpls faraundie 61 and
the hot-air blower 62 being coextensive in |ength as showm in FIG 10. The
gui de 61 conta?H%d?hEPéﬂﬁ‘hégtépg 6Rtetd A secondarys heater andita®i0 such as
wat er. The fol ded g gnk Strij p 10 sl fgg%%y fits in the slot 63 as_it 15
travel s t her et APBRGRYWPRNL 3L er"éggt ?“iﬁ eFtensian, S saquredh ifar di y.

The guide 61 trolled by fhe heat G 65 10 be
i ntai n at SMScRGERR: aPs o Esﬁge?a rﬁ’aaﬁraq pﬁafff%frbe@; has an
obl ty h
ot €5 and QQE?QFﬁFEQJ‘E?&E?'ﬂ @‘%égﬁ AR 3 | %{b% )

ext endi ng | ongigp blw Rr qu t one
flat side of the_g rel ig aC|ng '?*he SQ,’}'*(’)'?Jf égﬁ]iﬂﬁot air&%f T i}
mai nt ai ned at eoaﬁnseheapghaw $10Thaiy al vt dBAlcBenity st €31 at
a tenperature ranging from300 to [err] is supplied from
N\ of a trapezoidal cross section and a hot-air blower 62
o 10 disposed below the guide 61, the guide 61 and the
hot-air blower 62 being coextensive in length as shown
in FIG. 10. The guide 61 contains therein heaters 64
and a passage 65 for a coolant such as water. ihe
folded blank strip 10 slidably fits in the slot 63 as it -
15 travels therethrough with the legs 12, 13 directed
divergently downwardly. The guide 61 is controlled by
the heaters 64 and water passage 65 to be maintained at

a temperature of about 50°C. The hot-air blower 62 has

C

an oblong opening 66 held in registration and

20 commiinciation with the slot 63 and a stainless-steel
mandrel 67 of a £riangu1ar cross section extending
longitudinally through ahd centrally of the opening 66
with one flat side of the mandrel 67 .facing the slot
63. The hot-#ir blower 62 is maintained at a

25 ‘temperature of about 150°c by heaters 689. Hot'air'at a

| ' temperature ranging from 300 to 320°C is supplied from
three pipes 68 below the hot-air blower 62 through the
opening 66 into the slot 63.jn.the guide 61. The hot



t hree pipes 68 below the hot-air blower 62 through the openi'ng 66 into the
slot.. 63 .in the guide 61. The hot air as it flows upwardly through the

opén 6 is divided by the downwardly tapered mandrel .67 into two streans =
| an FI G 15) which inpinde mainly onldhe | egs 12, -13, respectively, to
heat latter. 5 The core cord 56 is held against the surfaces 5

of th eadsait asdigeflewsaspwatidlyl ¢thxomghstthehopering ré6tireeans to

t hereby prevent the heads 11 from becom ng nelted or defornmed. FIGS. 17 and
18 il l ustrat@iwvhdetdebyekbeddosmwairdly0 tapexiedc mandnedde 6/0 indtae e

| ongi tudinally through the slot 63 for allow ng a coolant such as water at
a tenper at ur stveamBolit apdr J) (F3GpadS)t mivighhrigpingermaindation the t he

bl ank strip 10 travelling through the slot 63 ride on a horizontal portion
of the tube ¥89&nd2meAde ZeSPEStivedysyditr heat Jherdaftascessi vel y heat ed

R e e A T e
: 463 _by ' | . 20 ai
suppl éd;2ﬁ3?8% edef, %_?rgaf%e%‘%t#‘%h?& HER B ot 0. A

Gownst r cam of CERBNE. £8, hAFSR BY Yt S YRR A drasifiton ¢ 7'

i.ncl udes, as bl BeEorledd I-n FIGS. 19 and 20, an upper bl ock 72
havi ng a slo?g$§egngkahggaér ‘ock 74 di sposed downwardly of

FIGS. 17 and 18 illustrate another embodiment in

C

10 .which'a tube 70 extends longitudinally through the slot k—a
63 for allowing a coolant such as wéter at a temperature
of about 50°C to pass therethrough. The heads 11 of the
blank strip 10 travelling through the slot 63 ride on a
horizontal portion of the tube 70 and hence are
15 prevented from being excessively heated by the hot air
blown upwardly into the slot 63.°
The legs 12, 13 of the folded blanks strip 10 can be

¢

heated to a desired temperature while moving along

through the slot 63 by adjusting thé temperature of the 'L_)
20 hot air supplied and/or selecting the length L of the

secondary heater unit 60.

An element-forming die 71 is mounted on the frame

extension 59 next to or downstream of the secondary

heater unit 60. The element-forminé die 71 includes, as
25' illustrated in FIGS. 19}and 20, an upper block 72 having

a slot 73 and a lower block 74 disposed downwardly of

the upper block 72 ana-closing the slot 73. The slot 73

has a progressively constricted cross section such that



the upper block 72 and closinhg the slot 73. The slot 73 has a
progressively constricted cross section such that 12 its contour near~x
$he secghdary heater .unit 60 is substanially_the same as of the slot 6
t he.secondary heater unit 60 as shown in FI 19, but is of a substanti
U-&bape at a position renmbte fromthe 5 secondary heater unit 60 as
shown in FI G PEs camteur sneakecthe| gegondary beatedgphnig O0cist bl anks 10
render ed suff|C|ent%% gllable by bei ng heat ed bi t he secondary heater unit
60 passes t hr GIRpPS8 11y the spmepp n?stFFps oti §3; dnctheypegondary

;f oo or ool iheneek ShEF 68,8 Eﬁ%ﬁéﬁaﬁ?z 1§L|°§|u%‘°’aa| p%gesﬁifﬁéﬁ‘e’ nith
-2|8?S L B thenselasel g0k g sisLant %neiéfi%%le %Pme%se%§= i dr EF'G
Count e Tl coifeCataty BeqEt 61 kY 6 8s BHBIn uRCF26y: 2B 34*1' I e
(FIG 10) where;&[]ﬁog&gg' aggiﬁl gedbip iﬁn rs%sﬁ%;ommst %P?J &%ﬂout

by a dlscharglng gque L

shoun) such.{ hked fiesqupy gﬂiﬁbiﬁeﬁ s nahﬁe%'tiﬁh Rherlagt whi ch

I s substanti al sane e speed the trip of coupli‘ng

el ement bl ank H@atér nehdedsoOpasbespehrehghak:h&p%%tof'zst hend ordipel 37.
The strip of coupling element blanks 10 as it 25 S processed Into the

coupl i ng el enestsip6l0sishgogtedeby the progressively constricted

t

o 10 contour of the slot 73 to be squeezed into a train of
| slide fastener coupling elements 16 of a finalized
U=-shape, with legs 17, 18 thereof exteﬁding

substantially parallel to each other (FIG. 20).. At the

same time, connecting portions 14, 15 of the coupling
15 elements 16 are shaped as desired by the lower block 74.
The slide fastener coupling elements 16 thus molded

-_and shaéed pass through a cooling unit 75 (FIG. 10) |

where the coupling elements 16 are cooled, and then are

C

- fed out by a discharging unit 76 which is driven as by a
20 torque motor (not shown) such that the coupling elements
16 are discharged at a speedfwhich.is substantially the
same as the speed at which the strip of coupling element
biank_lo is molded, or the peripheral speed of the die
wheel 37. The strip of coupling element blanks 10 as it
25  is processed into the coupling elements 16 is therefore
caused to travel at the same rate as that of molding of
the blank strip 10, with the results that the blanks |

strip 10 will not be.subjécted to undue tension and



caused to travel at the sane rate as that of nolding of the bl ank strip 10,
with the results that the blanks strip 10 will not be subjected to undue

t ensi

n and 13 hence defornation, and the coupling el enents 16 can’be
7acwured at a high production rate comk®nsurate with t he*speed at which

ryp of coupling el ement blanks 10 is continuously nolded. 5 = R
uni t hengeridefonmation bandsthe weupbingecekenents| theaanibeni ng die
the cooling unit 75 for bonding together the legs 17, 18 of the

coupli ng el emanufactured |ag A rhigh Prodyetion nake  SAENARSURAte7yith

conprises a p

i r of rizontal taoothed eels 78, .79 10 rot atabl e in:a
comon pl ane afﬁﬁé&)ﬁﬁ éhi%qsﬁhﬁxs%ﬁggr%éﬁ%e?$§gP§,e%ﬁWePBrgiﬁﬁLFhe | egs
17, 18 into ntact w.th eac? othgﬁyﬁEVMen the legs 17, 18 are forced in

contact withifad® fpkiny ¥ e

td together as they are still soft

conpl {6 o amen X B A5 2 BT TUD LB B0, 02 g
b eshors or DMt e dddE FORIRE B 11.P8hg Ehe'0h
P tHe Ydgs 76 98 BfethQQEBtﬁﬁém&e' s 79

rotation of t %yyﬁ 1Yy todd
I s novabl e toward and away fromthe other tOothed wheel 78 in

directions ofelldiferis @% 48 | Ml Mistraded OinaPIG5t 709 the 8
between the legs 17, 18. The core cord 56 nmay be renoved

e
f

61 1A§%uhqer

e Co n pl ane of

A88agotiniendi ng
romthe coupllngi/

77 comprises a-pai: of horizontal toothed wheels 78, 79

10 rotatable in a common plane on a pair of shafts 80, 81, o

respectively, for forcing the legs 17, 18 into contact

with each other. When the legs 17, 18 are forced in

contact with each other, they are bonded together as

they are still soft due to the heat applied by the

15 secondary heater unit 60. The coupling elements 23 thus

- squeeged by the toothed wheels 78, 79 are held for

positional stabilization therebetween by a pair of upper

and lower pressers or rollers 82, 83 disposed one on
each side of the common plane of rotation of the toothed

20 wheels 78, 79; One of the toothed wheels 79 is movable

toward and away from the other toothed wheel 78 in the

directions of the arrows K in FIG. 21 for adjusting the

degree of bonding between the legs 17, 18.

The core cord 56 may be removed from the coupling

25 "elements 16 by a roller 84 (FIG. 10) and supplied again

to the folder die wheel 50, the core cord 56 being

endless for such reuse. Where the molded strip of

coupling element blanks 25 (FIG. 8) is to be formed into

{



25 el ements 16 by a roller 84 (FIG 10) and supplied again to the
foldef "die wheel 50, the core cord 56 being endless for such reuse h
the nol ded stri'p of coupling elenent blanks 25 (FIG 8) is to be YT
intQ 14 coupling elenents, the connector threads 26, 27 nay be\#BF
byithe roller 84. 'To facilitate renoval of tjge connector threads 26, 27,
t he connector threads 26, 27 should preferably be enbedded partly I n

ti 5 h
ggﬂglelcn:gngl enenpgbg'gggﬁg\%%"ﬁe% SO ar g%%cekg’e? &gact ur e’d t he corée gor d
56 may remain taﬁ.sﬁrbadggefaf%e&otﬂ%:bwed TP ERcidithtd gﬁsén%% fo

renoved by the roller he connecting threa

31, where InCOéeﬁhebeér %h@e%u&plzlae,d zbe,t\&ﬁr‘dd?ﬁaéﬁt%ﬂ/\*ﬁﬁlea'@sw tirp shoe
43, as shown in FI G . Inclusion of the connecting threads 26, 27 and

- 30, 31 enabl esghbaidl ?ﬁtb‘fe&hbl@s beb enbedded parlst Arecomigtting nal |y
w thout 15 being deforned. Wien nolten thernoplastic synthetic resin in
int roduced>fr oporkhdonst 28¢e 29N las 40 hec easrilyeldetachable. di e cavities
40 around the die wheel 37 to nold a strip of coupling el enent blanks, the
di e wheel 37 is 20Whemeathe Goupding @iements 23 Bhown in FFGooltaneo to
[err]. The nolded strip of coupling element blanks as it |eaves the die
wheel 37 retai k9 beamanufacturedy %ﬁﬁlﬁ?%ﬁﬂﬂ?ﬁdﬂﬁﬁrﬂﬁyrﬁﬁﬂaiﬁsiﬂsetted

additionally heated by the
W between the bonded legs 17, 18 instead of being removed

‘\v/ | by the roller 54.

10 The connecting threads 26, 27 and 30, 31, where
incorporated, are supplied_between the die wheel 27 and
the shoe 43, as shown in FIG. 10. Inclusion of the
connecting threads 26, 27 and 30, 31 enables the blanks
strips 25, 30 to be tensioned longitudinally without

15 being deformed. - | |

When molten thermoplastic synthetic resin in

introduced from the extruder nozzle 44 successively into

<

the die cavities 40 around the die wheel 37 to mold a
strip of coupling element blanks, the die wheel 37 is

20 heated up to a temperature ranging from about 120 to
130°C. The molded strip of coupling element bianks as
it leaves the die wheel 37 retains heat and, before
losing such retained heat, is additionally heated by the
heaters 52, whereupon the blank strip is folded by the

25 folder unit 49 into a U-shape. The folded blank strip
is heated again bf the secondary heater unit 60 and is
shaped ihto a train of slide fastener coupling elements

as they are heat-set. Accordingly, the heat retained by



'heaters 52 wher eupon t.he blank strip is folded by the 25 <fol der unit 49
_into_a U-shape The folded blank strip is heated again by the secondary

heateryunit 60 and is shaped iinto a train of slide fastener coupl|ng >
el eneRr as they are heat-set. Accordingly, the heat retaired by - - 15 the
nol dg wrip of coupling element blanks is utilizied effectively for '
subsegliént processing Steps of formng cou 5ng el emmt s. Cainms: - 1.

A met hod of continuously nanufacturlng nol ded slide fastener coupling
Fesin's S,Z’B%'si'gl%se?. e i AR SRR Sk fa kel
bl anke: (b ERGEERAVEING o Ayt tﬁ@”&%%aﬂaét%@aﬁso?%khﬂ gsly out
bl anks about t%ﬁébﬁéﬁai ﬁ&&maas‘-?xi < into a O shape while heating it fo .
provi de coupling heads and | egs on each side thereof .(d) further heating

~the folded coupling bl anks and 15 shaping theminto slide fastener
coupling elenents of a

C



“finalized shape while being continuously fed al ong; and (e) discharging
- saidrstide fastener coupling elenents continggusly at a speed whiclri,

~‘subs‘t.an.‘fia_lly’the same as the speed at whi ch—the—st++p—of—coupH n

el ement " bl anks éi ol ded continuously on said A

de ie wheel . 2.
aqurdi ng to d S23%aid slide fastener couH Il m'ﬂH ” I ng t her
- heated in step (d) by being heated with hot .atf= e3m= according to .

Claim1 or 2 wherein, 25 prior to-the further.heating of step (d),

fhere i th t i nt | | ' ' |l t t tri
Chere 2,1 24P o | M ACHUEHRA BBl pBAY DAl gga 1P
heads bet ' ' [ el 1l th
heats bet veen ool fod Binedna:, SolBYNG SSHHH LBillsh SAEILRY, LD

simul taneously ggfh said discharging step. 5. A nmet hod according to any
preceding claimincluding the step of bonding said | egs together subsequent
to said heat-settingaft gRerbduciff BRTmdPLAStdc EYHEHBONS | pedEuUf act uring

- 10 - slide fastener coupling elenents, conprising” (a) a frane; (h) a die

wheel nougted ofuegedsively iAtoCeAvikiess arduild A clircunfdrdieial speed
and having on and around a circunferential surface thereof a plurality of

die 15 ' cavitg@pfacé 62 di BieawheelPwhileOothd NAtUEE AdEdKindAVEHY
central coupling heads and | egs on each side thereof;

.mold a strip of coupling element blanks:

Y

-

= - continuously out of said cavities;

(b) :emoving sa;d strip of coupling element blanks

10 (c) folding said strip of éoupling element blanks
aboﬁt its 1ongitudina1 axis into a U~-shape while heating
it to provide coupling heads and legs on each side

- thereof; ' |
. (d) further heating the folded coupling blanks and
15 shaping them inté slide fastener coupling elements of a

finalized shape while being continuously fed along; and

C

(e) discharging said slide fastener coupling
N2 elgggpts continuously at a speed which is substantially
| the sémé as the sﬁeed at which the strip of coupling
20 element blanks is molded continuously on said die wheel.
- 2. - A method Sccording to Claim 1, said slide
fastener coupling elements being fu;the: heated in step
(d) by being heated with hot air .
- 3. 'A method éccording to Claim 1 oz-z wherein,
25 prior to.the furthgt.heating of step (d), there is the
step of introducing a cord longitudinally through the



c) an e nted on said frame and directed tomard sai d
((3I chum‘ e)“mﬂm“m“ﬂ“uw the die 20 wheg} for injecting ther m)p: astic
et i C ¢e5|anche§5|ver i'nto said die-cavities. (d)-a folder unit r
e\on said frame for .f d|n S t f eprni, b S
\ﬁ IonﬁgFﬁalnglfg}ﬁf éhiﬂ%?#@g%% #é&ﬁ%wgy & Eﬁr%ﬁnhggh
4di ¢hdi e_wheel . sai, foI r I eater for .
¥g said §9Pﬂﬂsﬁh|sla % i(#ﬁ &fa‘{g)ﬁg&g%’gnﬁé}g& é tger unit nount ed

“on saitfrane for furtggr %én_ugéégyék |Q@dcf$iﬁp39fiﬁeﬂﬁhiﬂg thel8

el enent bl anks; (#Y an“el'e form ng e nmounted on said frame for

shapi ng sai d %9_' ge%fsw,q%@,fn%%a Ko £d CoPE of! 38K8. cbuplLing m&m‘&y the

secondary hea I'nto fast ener coupling el enents;

cool i ng gglt gﬂﬁ'gtt%qlﬁ%l&?a%e;éﬁﬁi?aﬂ%uﬁw|vbi‘ﬂhsécﬂdcéﬂﬁbhaﬁgﬂh%”@ﬁe% and;

(h) a discharging unit adj acent to said cooling unit for

di schargi ng sai d gQupl inGheX SR MScHtdind Oto angppedceldink cdadmbst antial |y
-the sane as said perlpheral speed of said die wheel. 7. An appar at us

according to Ghailhdingtifeiskdp| sErbondingosaidslegsatbgetherdi e whee
rotatably nmounted on said frame and having a peripheral groove, 15 and

a fol der di sc gipisaicitint newIné£ik dmese+sletting sbephaving a peripheral edge
p05|t|oned i n sai'd peripheral ' )

6. An apparatus for continuously manufacturing 'LJ

10 slide fastener.couplmg- elements, comprising: \J
(a) a frame; '
(b) a die wheel mounted on said frame for continuous
rotation at a'periphecal_speed and having on and around
a circumferential surface the:eof a plurality of die
15 cavities for molding a strip of coupling element blanks
having cent:al_coupling heads and legs on each side
thereof;
(c) an extruder nozzle mounted on said frame and

directed toward said circumferential surface of the die

20 wheel for injecting thermoplastic synthetic resin ~/
succecsivcly_into said die ggvities:
(d) a folder unit mounted on said frame for folding
- said strip of coupling element blanks about its
longitudinal axis as the strip is continuously withdrawn
25 from said die wheel, said folder unit including a
primary neater for heating said strip while being folded;

(e) a secondary heater unit mounted on said frame

for further heating said folded strip of coupling



igroove for continuously forcing said strip of cod_TTE_~ETEﬁEﬁF‘Bf§ﬁks
I ongi./tu(y nal'ly centrally into said peri-phéral gw,iﬂu m:
N s -

ro
~apparat Us according to Caim6, ‘sai d secondard® he
gui de having a sl‘ot of a trapezoidal cross section for guiding said
stylp -of coupli edememteilarksiks to pass therethrough, and neans for

heating said folded strip of coupling 25 el ement bl anks while the '
l.atter is noving thrid&)glans&lemsEnt-£orming\nd bemoun ted aocsosadidgftame! Sotn S,
'said elenment forning die being |ocated continguously to said guide. 19

10. An appar at §ba r giaid tfiolded st ip 08l couphileg yebement bbahkbyrt her
~conprising a tube extending through said slot for passage of a cooling

~ nedi um t her et hr 5ugkhes héated bynithe wggondariehieaverp intotsdideupling
“el ement bl .anks agai nst bei ng excessively heated by said heating neans. ‘11.
An appar abus acEBFERRET GOURNINDG ekpmeptSxnent - f or mi ng. di e having a sl ot
held in registratioR &%th sai,d slot of said secondarg heat er and having a
10 cross secti odFhic F90d IR Jids imeunteqd R r$31d (Erame sfapi agoding
fol ded strip of cggplin Ieneq} bl anks cqﬁéinuously into the slide
fastener coupli f*8 SRERIENG) £LEMENERTAARDA according to claim 8, said

heating eans combr iphng Asithiatiny Uile "RlosbR WfledRe vo [1a% " MO

U - cooling unit for discharging said coupling elements at a

AN

E

10 épeed which is sﬁbstantially the same as sﬁid peripheral
speed of said die wheel. '

7. An apparatus accordiné to Claim's,_on said
folder unit comprising a folder die wheel rotatably
mounted on said frame and having a peripherallgroove,

15 and a folder disc rotatably mounted on said frame and_
_having a periphergl edge positioned in said peripheral
. groove for'continubusly forcing said strip of coupling

element blanks longitudinally_centrally'into said

(

peripheral groove.
20 ;8. An apparatus according to Claim 6, said
secondary heater unit_camprising.a guide having a slot'
* of a trapezoidal cross section for guiding said folded
strip of coupling élement-blanks to pass the:ethrough,'
and means for heating said folded strip of coupling
25 element blanks while the latter is. moving ﬁhrough said
 slot.
9. An apparatus according to Claim 8, said element

forming die being located continguously to said guide.



13. An appa Claim6, including a bonding unit nounted on
said fr Jmﬂﬁﬂuﬂ"nmnmmgl ement formng die for bonding said I-egs of

t he ¢l ng ‘el émehts"as® tie latter are discfarged out of.20 ° sajd-

el e rmng die. 14. An apparatus according to Claim13, *said bonding
uni t \Compni sing a pai.r ah LppaiatuseRidording &Y C1dim gpnE@igpl ane for
j oi nt rcing therebetween said | egs into contact with each other, and 25

a pai r\gJ/ pr esseeéndatponedterc upiteEut thale Umpei sh ko ravpulpe ane for _
hol di ng sai d ‘coupling el enents therebetween as the |atter pass between said

t oot hed wheel sextéadingt thiroulah SRAA fdled ifor s dmps ¢€0d CSHEEINGY

phot ocopyi ng the applicants original typescript. ., It may contain a few

amendnent s whimédaom theftriethirough teagrotevt saigl nedupViws chiéads coft ai ni ng
t hese anmendnents nmay be inspected on the prenises of the Patent Ofice
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the coupling element blanks against being excessively
heated by said heating means. |

11l. An apparatus according to Claim 8, said
element-forming die having a slot held in registration
with said slot of said secondary heater and having a
cross section which is progressively constricted for
shaping said folded strip'of‘cdupling element blanks
continuously into.the slide fastener coupling elements.

12. an apparatus according'to'.Q}gim 8, said |
heating means comprising a hot-air blower for supplyiﬁg
hot air into séid slot in said guide.

- 13. An apparatus according to Claim 6, including a
bonding unit mounted on said frame adjacent to said |
element forming die for bonding said legs of the
coupling elements as the latter are discharged out of
said element-forming die.

14. An apparatus according to Claim 13, said

bonding unit comprising a pair of toothed wheels

‘rotatable in a common plane for jointly forcing

therebetween said legs into contact with each other, and
a pair of pressers disposed one on each side of said
common ﬁlane for holding sai§ cbupling elements
therebetween as the latter pass between said toothed

wheels.

i
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