2151974 METHOD OF AND APPARATUS FOR CONTI NUOUSLY MANUFACTURI NG SLI DE
FASTENER COUPLI NG ELEMENTS The present invention relates to a nethod of an |
" an apparatus for continuously manufacturing nol ded slide fastener coupling -,

el enents of thernoplastic synthetic resin. 5 In a prior apparatus ;f
-.shown in U S. Patent 4,406,849, issued on Septenber 27, 1983, Id'& A
strip”of coupling elenment blanks while still hot is folded by ﬂj&g&d§ 4

" folder unit about its longitudinal axis into a U shaped cross-section to
provide 10 sem -finished coupling heads with | egs on one side thereof.
Thén, the folded strip of blanks is shaped into a train of slide fastener
“coupling elements of a finalized shape and di nensions as it passes through
a straight slot of a progressively constricted contour in 15 a gui de bl ock
~while the legs are being concentrically heated. Wth such a single step of
folding, the thernoplastic material of the strip of blanks is likely to be
~stretched unevenly which would result in a folded strip of blanks having an
‘irregul ar shape and -2- dinmensions. It is believed. possible by neans of
"the present invention to provide a method of continuously manufacturing
'slide fastener coupling elenents of a unifd mshape and di nensions at an

METHOD OF AND APPARATUS FOR CONTINUOUSLY .
MANUFACTURING SLIDE FASTENER COUPLING ELEMENTS
.The present invention relates to a method of and
an apparatus for continuously manufacturing molded
slide fastener coupling elements of thermoplastic
,synthetic resin.
5 In a prior apparetus shown in ﬁ,S. Patent
4,406,849, issued on September 27, 1953, a molded
strip of-coupling element blaﬁks while still hot is
folded by a single felder-unit about its lbngitudinal
axis into a U-shaped cross-section to provide '
io semi-finished coupling.heads with legs on one side |
thereof. Then, the folded strip of blanks is shaped
into a train of slide fastener coupling elements of a
finalized shape and dimensions as it passes through a
straighf slot of a progressively constricted contour in
15 a guide block while the legs are being concentrically
heated. With such a siﬁgle step of folding, the - |
thermoplastic material of the strip of blanks is likely
to be stretched unevenly which would result in a folded

strip of blanks having an irregular shape and



—_——

-5 _ i ncr eased rate of production, froma strip of coupling el enent

~'bl anks wi thout causing the latter to be deformed irregularly while being:
ssed into coupling elenments. It is also believed possi bl e by nmeans of
prgsent invention to provide an apparatus for carrying out the above-
mentioned nethod that is conpact and hence occupies a relatively
pace for installation. According pa.a first aspect of the present
Nventfon, there is provided a nethod of continuously manufacturing nol ded-
| e’ f ast ener coupling elenents, conprising the steps of: (a) |ntrodUC|ng/'
t her nopl astic synthetic resin succe55|vely into cavities around a’

‘ci r cunef er entdinbnsdohéace of a di e wheel Whl I e the latter is rotati ng to

nold a strip of coupling el ements bl anks; ' renDV|ng sai d strgf
coupl i ng el enent bl dhKs pelieved cF@ﬁﬂ-'HGo%l"‘?a%t“f $he; pFepeny, fRveatton ()

continuously folding the strip_of cpu e t bIa

l.ongi t udi nal @xpsﬂ‘&kgﬁl%mg?“qq °f1cﬁ°"F+ﬂ"g”§P’%- ﬂﬁguwasi ls?ei?l on %)y forcing
the strip of coup]in bl an hgying a width 25
| arger than t‘Wé‘F’EJé?i g eﬂf{%ﬁ% 5f”"1"E Pa%e Fastdéheer%rlg%eﬁtl % el enent s as
ultimately shape Adg1&dengent bl anks
in a dniforni §5%15(,§§+(;Hrtgl gflpglﬁ ttigﬁe féﬁ%ﬁ]éﬂ&sﬁ l:’?ﬁg]r?jéag?t er heating the

fol ded Strip Gla@yathdiet BhRIIRGILHR! Batiter e be farobeed Sthetbadtya pat he

while being processed into coupling elements.

It is also believed possible by megns of the present . L‘)
. invention to provide an apparatus for carrying out the above- |
1B mentioned method that is compact and hence occﬁpies a
| relatlvely small space Fur installation. '
According to a first aspect of the present invention,

there is provided a method of continuously manufacturing molded

slide fastener codplinq'elements, compfising the steps of:
15 (a) 1ntroducing thermoplastic synth;tic resin
successively into'cavities'éround a circumeferential
surface of a die wheél'while tpe latter is fotating, to
' mold a strip of coupling elements blanks; -
(b) rempving said st:ip'of'coupiing elemént blanks
20 . continuously out of said cavities; |
(c) continuousiy folding the strip of coupling
element blanks about its longitudinal axis ghilé still hot
1nt9 a'd-shaped cross-section'h& forcing the strip of
coupling element blanks into a first groove having a width

25 larger than the desired width of the slide fastener

coupling elements as ultimately shaped, while holding the



-5 " (e) shaping the folded coupling el enent blanks into slide
..fastener coupling elenments of a finalized shape and di nensi ons, whil e —s{j

. hot and being continuously fed along, by fersinng, in a nunber of discr t%$>

_ steps, the fol ded coupling el ement blanks into a second groove having 1Q\" 2/
. a wi.dth equal to the desired width of the ultimatel y-shaped slide-fastenéer

- coupling elenents, while holding the folded coupling element blanks in a

. uni f.0r M y- spaced fiodidedi spupd ingeedpwent  blanks in| angnifermiyrepagedt ener
> cqupling elements 15  while beinﬂ continuously fed along, to set in their
“itinal i zed shape Z8da%iRBnEPoRB® ARBEREF? di schargi ng said slide fastener

 Coupl g el e CON (RO T3 HERLNETEhe! o HRE! EH181LY LA

.5c0ntinuously on gqggquebggggg.wﬁ@ggrggpggtge@.§§gﬂ@d,q§gg§; of the present
e

“invention, there Is provi an apparatus for continuously manufacturing

-slide fasteger couplingesl shapiagcenpr£614¢d 2Supling elemént bldnk® ifdy a
. di e wheel nounted on said frane for continuous rotation at a peri pheral
-speed and havi ngsdidenflastened couplingnélbements|ofuaffiimalizedoshape and
‘plurality of die cavities for nmolding a strip of - 4 - coupling el enent
bl anks havi ng cefimensiong.i Whikeaatidithot cgnd obeing continuously fed

along, by forcing, in a number of discrete steps, the

folded coupling element blanks into a second groove having
10 a width equal to the desired.width'of the ultimatély-shaped

slide-fastener coupling elements, while holding the folded

coupling element blanks in a uniformlstpaced relation to
one another; :

(£) cooling said siide fastenei céﬁpllng elements
- 15 while being continuously.fed along, to set in their-
| finalized shape apd dimensions; and
(gl discharging said_slide:fastener coupling eiement§ .
continuously at a speed which is subst#ntially the same as

the speed at which the strip of coupling element blanks is

20 molded continuously on said die wheel.
According to a second aspect of the present

igvention, there ié provided an apparatus for
'continuously.manufacturing slide fastener coupling
elements comprising;
25 _ (a) a frame;
(b) a die wheel mounted on said frame for
continuous rotation at a periphef;l speed and having on
and around a cirucumferential surface thereof a

plurality of die cavities for molding a strip of



-side thereof; (c) an extruder nozzle nounted on said franme and
gcied toward said circunferential surface of the die wheel for inj ecti ng

A ~]hot thernoplastic-synthetic resin sucessively into said die -
caXiXD ¢s; (d) a first folder unit nounted on said frame for folding said
{r'\p /of ‘coupling el ement bl anks about -i&s. | ongitudi nal axis as the strip
ontinuously withdrawn fromsaid die wheel, said first folder unit
corrprl sing a first folder die wheel rotatably nounted on 10 said franme
and having a first peripheral groove wider than a predetermined width of
the slide fcagplkimar ebamept itignks dwens castnallt ¢oupldhy hepdpadth deg@s 0t ol der N
di sc rotatably nmounted on said frame and having a first peripheral edge
posi ti oned saah sHidd ¥hergefiperi pheral groove for conti nuously forcing said
strip of coupling el nt bl anks | ongitudi nal centra to said
. peripheral gr oove rS'E"‘f'lﬁ"&“"f'ﬁl B%?zqél ‘E""\m&‘él%l ﬁ?:’tduaf?ﬂf £y sc{ugr%t s for
+ hol ding the foI ment I ank un el ation
"to one anottﬁ’g?r (583 Eﬁ‘f"{}afr ovff'e"'rr |sp§o{e’% ?ﬁmdéwa{ replc% ?fp%nggnr%am of
sal d d ol defofi &, Meelast ol HBldLIY 1didn! Aledelesibly Arth £AUPLING, B qEEnt 20

bl anks as thh I'p 1S continuously wthgrawn fromsaid first folder unit;
(f) a second fol der @' b fuRt &dgep mtdna‘uhem? OB at fley reOWRSEIrRAM Of
said hot-air bl ower shaping said folded strip of coupling el enent _
bl anks, heal,ged fyisairdchailing reldhovebladkit evalti des flasgeinal axbs agoupl i ng
. elenents, said second folder unit conprising a second. folder die wheel

- rotatabl y rmeniadpors santcinbpasiy abihdrawn rfgousmidmiep@heqlhesald grodve haV| ng

a width equal to said predetermned wi dths of the slide W,
folder unit comprising a first folder die mheel rotatably mounted on

10 said frame and having a first peripheral groove wider than a predetgrmined
@idth_of thg slide fasténer coupling elements as ultimately shaped,
and:afolder disc rotatably mounted on said fraqe and having a first
peripheral edge pusitionéd.in said first peripheral groove far |
continuously.forciﬁg said strip of coupling elemEﬂt bianks longitudinally
15 centrally into said periphera{lgrﬁnue, said first folder die mheeif.
| including'first ﬁean;hfo; hoiéing the folded coupling element blanks
.in a uniformly;spacad relation to one anothers
(e) 2 hot;air blower dispsqed_immediately,downstréam of
said folder die wheel for heating the folded ;trip of coupling element
20 blanks és the strip is continuously.withdrawn from éaid firsﬁ folder
units -
(f) a second folder unit mounted on said frame}immediately
dowunstream of said_hut—air blomer.for shaping said folded strip of

coupling element blanks, heated by said hot-air biuwer, into slide fastener



fastener coupling elenments as ultimately shaped, said second di e wheel
.:beihg"rotatable at the sane peripheral speed as said first folder die
- wheel*,:-and a plurality of folder elenments disposed circunferentially ¢
. said second. fol der die wheel and havi ng respective portions receivabl ¢
.sai d second peripheral groove for forcingSsaid strip of coupling el eng _
.bl anks stepwi se into said peripheral groove, said 10 second fol der dre
wheel including second neans for hol ding the folded coupling el enment bl anks
-insa uniform y-spaced relation to one another; (g) a cooling unit nounted

. oMsaid fr anﬁ""f%‘r‘"%cﬁil”l"ﬁ’gtssa?’d'dcbiﬁﬂ"f’n"g“léF’érf@ﬁfs°°'“£ﬁbsi('ﬁ)a a?EaP%‘bﬁaJr‘b"lrng
: t | ted t d t di sch
“Soupl | ng e oREhebes gtSuRly nesd P8 Whostsaratd DNd SRR
per pherl  sgearof S, il THSJDEALE ] 05 AEaF oo vy

of exanpl e erence to the acconp an ing drawi n erein:- Fi

is a fragrren;gg%nFj_. Wi £ Bfennbd fdlsP ﬂfimQPé&H' Ll’ﬂﬂ:e@?,said S‘Jc%ﬁ?rﬂieb&@}.‘is

-6 Figure 2 is a left side elevat ] ona view, partly in cross section, of a

coupl i Bg el eppiHy Pb@tknBQeNtHeN sk WeLiphersl GHESY 3si $aid H;asgnmtuaiyml an
~view of the strip of coupling elenent blanks of ‘Figure 1 as it is folded

~about its | onggdiydimnla sRtralityt 6f of ot OetPleil B rtlscoipbs&d I' & Proiinf érddt shaped
"cross section; Figure 4 is a cross-sectional view taken along line IV-1V of
_FigLu’e_ 3; _ around said second .folder die wheel and having respective portiun;
| | receivable in said second peripheral groove for forcing said strip
\_f of coupling element blanks stepwise into said peripheral groove, said
10 second folder die wheel including second means for holding the folded
cuubling element blanks in a uniformly-spaced relation to one another;
(g9) a cooling unit mounted on said frame.for cooling said
coupling elements;zand
(h) a discharging unit located adjacent to said cooling
15 unit for discharging said couQilng elements at a speed which is
substantially the same as said peripheral speed of said die wheel.
- The invention will be described by uay of example with
reference to the accompanying drawings, wherein:-

Figure 1 is a fragmentary plan view of a strip of coupling

20 element blanks;



Figure 5 is a fragnentary plan view of a slide. fastener .
ger including the coupling elenment strip of Figure 3 which is sewn in
(0O a stringer tape; Figure 6 is a cross-sectional view taken al ong
S\l of Figure 5; 15 Figure 7 is.a cross-sectional view of

anyt her plide fastener stringer; Figures 8 and 9 are fragnentary plan views
of /& efent strips of coupling element blanks; Figure 10 is a schematic
front ~efevational view 20 of an appaLagus according to the present -

- “invention; Figure 11, appearing with Figure 9, is an enlarged -fragnentary -,
plan view of a circunfeignteab 34rhageref ssde calsvsleioshp vihae) paritgyr e 12,
appearing with Figure 9, is a 25 fragnmentary enl arged cross-sectional view
of the di e wheelinskeessi BeEtdong &f andoaplingrelierembvzblank Bhawme I8 is an
enl arged fragnentary - -7- cross-sectional view of a portion of a first '
fol der unit of ®Aguigpadratus shown in Figure 10; Figure 14 is a fragnentary

:; plan view of a circunferential surface of a folde die,mheg% f tq§?5
. first folder unit; Fi g§i8UES Pslin2ehFRPHRUCRTAGRENM af 35 hI% @Teé\ﬁ By

~ folded strip of ouplL39n§! 8TERENR' BIKRKESoE! PigubEa ofs Vit Moo Ridd
- about its longitudinal axis inté a coﬁpling element
‘strip of a U-shaped cross section; |
Figure 4 is a cross-sectional view taken along
line IV-IV of Figure. 3; ' a W/
10 Figure 5 is a fragmentaty plan view of a slide
 fastener stringer including the coupling element strip
of Figure 3 which is sewn in place to a stringer tape;
Figure 6 is a cross-sectional view taken along.
line VI-VI of Figure 5;
15 Figure 7 is a cross-sectional view of another
slide fastener stringer; |
Figures 8 and 9 are fragmentary plan views ofl
different strips of cdupling element blanks;
Figure 10 is a schematic front elevational view
20 of an apparatus according to the present inéention;
Figure 11, éppearing with Figure 9, is an
enlarged fragmentary plan view of a circumferential
surface of an extruder die wheel;.
Figure 12, appearing with Figure 9, is a .
25 fragmentary enlarged cross-sectional view of the die
wheel shown in Figure 11 and an extruder nozzle;

Figure 13 is an enlarged.fragmentary



Figure 16 is an enlarged-fragnmentary 10 cross-sectional view of a second
fol der unit of the apparatus shown in Figure 10, the view show ng an
i-nitial. folding stage of the second folder unit; Figure 17 is a view
gsimlar to Figure 16, showing a first internediate fol ding stage of the:
second~f0l der unit; Figure 18 is a viewsimlar to Figure 16, showing a’
-second. i nternediate fol ding stage of the second folder unit; and Figure 1
~is.a view sinmular to Figure 16, 20 showifg the final folding stage of the
-seécond folder unit. Ml ded slide fastener® coupling el ements of

(thermopl astic syniheLbCsLepidndl Prabidi e ghidldic el dapaest EBrlibg present

-knvention are firs escri y way of exanple wth erence to Figures 1
zthrough 9. In Figyperlorach®! sisshdti sHowrpupl iFigueleeont -8- bl anks 20
'ts shown in a zigzag or neandering formand conprises a plurality of ‘

.paral |l el el enent-forn ngfbgmse 2114 exha i frdgmintary pdanr liewoafl ang head 22
-and a pair of legs 23, 24 extending fromthe coupling head 22 in 5 opposite
“directions, the ecénehmf¢{#¢#¥ﬁﬁtﬂ#%£€EFtﬁﬁrﬁ;ﬂﬁ%@ﬁécgés wheedcRfother by
~gonnecting portions 25, 26 integral with the legs 23, 24 at their distal
ehds. As shomnsianFﬁﬁrEPEFeﬁrﬂﬁg??ip of coupling el ement bl anks

Figure 15 is an enlarged fragmentary plan view
of a folded strip of coupling element blanks as it is
heated with hot air;

.Figure 16 is an enla;ged fragmentary

10 cross-sectional view of a second folder unit of the
apparatus shown in Figure 10, the view showing an
initial folding stage of the second folder unit;

Figuré 17 is a view similar to Figure 16,
showing a first'inteimediate fdlding stage of the

15 second folder unit;

Figure 18 is a view similar to Figure 16,

- showing a second intermediate folding stage of the
second folder unit; and

Figure 19 is a view simular to Figure 16)

20 showing the final folding stage of the.second folder
unit.

- Molded slide fastener coupling elements of
thermoplastic synthetic resin to be produced in accordance with.
the present invention are first described by way of example
with reference to Figures 1 through 8.

‘In Figure 1, a molded strip of coupling element



20 is folded in the directions of the arrows A B about 10 its 7
| ongitudi nal axis or the coupling heads 22 into a U shape, and the fol ded
strégaf blanks 20 is heat-set to forma train of slide fastener coupling .
BI 27 as shown in Figures 3 and 4. Each of the coupling elenents 27
_ Capphi r of parallel opposed |legs 28, 29 15 corresponding to the |egs
. 23,724 pf the coupling el ement blanks 20, the elenent 27 having a width W
- (FNguref 4) defined jointly by the paral] el opposed | egs 28, 29. The
: coupliNg elenents 27 are attached to a %Iide fastener stringer tape 30 g;j
(Figures 5 and _ 0 Jine. of sewn I Al -h g 8, 29 =
di sposed one on@%@%s 2?%&40-1‘;}1%‘8‘ s%r #n%ré%&ﬁ%%@&&yggg %P?Fﬁaére 7, ' )
the coupling el Hs&d 3 BTVt ¢ REE pdr@d1ed8 e 18R eh®REREmiAgedabs Ot her
at respective contfronting surfaces 32, 33 (Figure 4) thereof, and the
coupling 25 el giresdcéh AfecIE3ime ©odhtiral Coupldng Geakini2lt addi at padrsl i de
- fastener stringer tape 34 in a manner well known in the art. -9- Figure
- "8 shows anot herofioletesl 237 i Pt céxtendilnonrome mivet doupdliag3beadi @8 incl udes a
~:-pair of connector threads 36, 37 enbedded in connecting portions 38, 39 at
“the time of golopprsite direqtigincolls i anenrmforRingabess33l PeLRIt he
- connector threads 36, 37, elenent-formng bars 4Q are s%furel¥ coggected to
1ons 5,

. each other, andeemrected EtdreaPuRIRF N RARNSAHNEs P95
' ' integral with the legs 23, 24 at their distal ends. As

shown in Figure 2, the strip of coupling element blanks
20 is folded in the difections of the arrows A, B about \‘J
10 its longitudinal éxis or the coupling heads 22 into a -
U-shape,.and the folded strip of blanks 20 is heat—seﬁ
to form a train of slide .fastener coupling elements 27
as shown in Figures 3 and 4., Each of the coupling
elements 27-has a pair of parallel opposed legs 28, 29
15 corfespondiné to the. legs 23, 24 of ﬁhe'coupling
element blanks 20, the element 27 having a width Wl
fFigure 4) defined jointly by the parallel opposed legs
28, 29. The coupling elements 27 are attached to a
slide fastener stringer tapé 30 (Pigures 5 and 6) by a
20 line of sewing threads 31 with thé legs 28, 29 disposed
one on each side of the stringer tape 30. . As shown in
o Figufe 7, the coupling eiements.27§ may have their legs
58, 29 bonded to each other at respective confronting
surfaces 32, 33 (Figure.é) tﬁereof, and the coupling
25 elements 272 may be sewn to, or woven or knitted into a

slide fastener stringer tape 34 in a manner well known

in the art.



-rendered resistant to forces applied in the directions of the arrow C whi
tend to stretch the strip of 10 coupling el ement blanks 35 | ongitudi nal Jy,
According to a nodification shown in Flg. 9, a nolded strip of couplingf
el enment bl anks 41 conprises a plurality of separate parallel \ 7
,elenggg;forning bars 42 which are interconnected at their ends by a pairof
.ctonnettor 15 threads 43, 44. The strips of coupling el ement blanks 35, 41
““are al'so folded into a U shape and heat-set -as slide fastener coupling
-;ekenents. The connector threads 36, 37 and 43, 44 may be renoved | ater by
‘didssolving themin a sol Biqure & stwshanothersmolded 3&riphef eespbéngoven
~or knitted into a slide fastener stringer tape to attach the coupling
“elenents to the stelement tklanksifumhivh dnelsdes appadst of geneeatoy

- designated at 45 for conptinuously nol ding such a stri of couplin

rip 25 . 9.
“el ement bl anks and®h##24%r3f ng® 1 REbesided p 1k GRARES inar BORtEPAFN38r ADI ded
-coupling elenents 27 of, a finali,zed shape. . The apparatus 45 conprjses a
frame 46 .-10- o %wﬁ%:ei%fnﬁﬁﬁ§i§§ giﬁ gtﬁﬂge994?°P8#183n?ﬁﬁﬁgﬁ rotation
in the directio ow . nThe di ' 4 Naandasground its
“circunferenti algsaé]f%‘?gs ?13;35'( Fivgt}rhe?%fl %R%%%Brazgﬁrgg i E?'mﬁbar allel die
5 cavities 49 for &mdgbdt0.£dredindX Hase 40t ReeckatBRb1{0EBhAEcRaEStdLand a

plurality of alternate : _
o other, and the strip of coupling element blanks 35 is
rendered resistant to forces applied in the directions
N\ of the arrow C which tend to stretch the strip of
10 :coubling element blanks 35 longitudinally. According
to a modification shown in FIg. 9, a molded strip of
coupling element blanks 41 éomprises a plurality of
sepéréte parallel element-forming bars 42 which aie
interconnected at their ends by a pair of connector
15 threads 43, 44. The strips of coupling element blanks
35, 41 are also folded into a U-shape and heat;set as
slide féstener coupling elements. The connector
threads 36, 37 and 43, 44 may be removed.later by_
dissolving them in a solution, or may be left so that
20 they can be woven or knitted into a slide fastener
stringer tape to attach the coupling elements to the
stringer tape.
Figure 10 shows an apéaratus generally
designated at 45 for continuously molding such a strip
25 of coupling element blanks and;for forming the strip of
blanks into a train of molded coupling elements 27 6f a

finalized shape. The apparatus 45 comprises a frame 46



die cavities 50 for nolding, for exanple, the connecting portions 25, 26. A
shog 5y i s held against the circunferential surface 48 of the die wheel 47
10 /Ras an extruder nozzle 52 (Figure 12) for introducing nolten’

t herepllasti c synthetic resin successively into the die cavities 49 and
hepce ije die cavities 50 as the die wheel 47 rotates. Wile the die wheel

;_47y_9 ofves in the direction of the arrow D, the nolten 15 thernoplastic is

di-ied in the cavities 49, 50 to fofgna nol ded strip of coupling

el ement bl anks 20 which is separated fromthe die wheel 47 at a point E ang—
fed around a gubglewk péh efs GRoudtdd At ofwiaad of fdie cyntiimuehiscoupl ing =
el ement bl anks 20 is such that the 20 latter will be separated fromthe die
wheel 47 w t houtobet hgn sith| s edii tectionibst aiite arroend .on Thenddet he strip

of blanks 20 as it |eaves the die wheel 47 retains heat intensive enough to
al | ow the stripwizgel od hehamstn yanfbfargunl s circumfepentdgdassrdsces al so
includes a first folder unit. 54 mounted on the fra 46'ﬁ§j§F nt to the die
wheel 47. The f#8deFigires il cpbrizkd P tYyioF pa %€npunt ed on

the frane 46 for_drjiven rotation jn. the direcfion of the arrowF at a
ci rcunferent Pal “3pe ﬂeﬁm{%hﬂi’% l??ljég e HE t%’éeamc‘?rlrec’u &

rential speed of the

die wheel 47, agfefedelfoinihe ol PHURS Ll o alkrndteven
rotation in the drrection opposite to the .5 .
' - die cavities 50 for molding, for example, the '

connecting portions 25, 26. A shoe 51 is held against
the circumferential surface 48 of the die wheel 47 and : \/

10 has an e#truder nozzle 52 (Figure 12) for introduqing
molten thermoplastic synthetic resin successively into
the die cavities 49 and hence the die éavities 50 as
the die wheel 47 rotates. While the die wheel 47
revolves in the diréction‘of the arrow D, the moltén

15 thermoplastic is solidified in the cavities 49,.50 to
form a molded strip of coupling element blanks 20 which
is separated from the die wheel 47 at a.point E and fed
aroﬁnd a guide roller 53. The rate of feed of the
strip of coupling element blanks 20 is such that the

20 latter will be separated from the die wheel 47 without

| being subjected to a subétantial_tension since the
strip of blanks 20 as it leaves the die wheel ‘47
retains heat intensive enough to allow the strip 20 to
be easily deformed.

25 : The apparatus 45 also includes a.first folder
unit 54 mounted on the frame 46 adjacent to the die

wheel 47. The folder unit 54 comprises a folder die



EAN

direction of the arrow F. As shown in Figure 13, the folder die wheel 55
has in its circunferential surface 57 a peripheral groove 58 having a w.
‘W2 which is larger than the width WL (Figure 4). of each coupling 10 ele
27 as ultimtely shaped. The folder disc 56 has a peripheral edge 59
di sposed partly in the peripheral groove 58 in the folder die wheel 55.
"The nﬁTHed strip of coupling elenent blanks 20 is introduced between th&.
fol der~ di e wheel 55 and the 15 fol der disg356 as they are driven to rotate,
,-mhé?eupon the strip of blanks 10 is forced by the peripheral edge 59 of the
forder disc 56 i nwheelespembpheedl ogr ey efHéimé N 6 heof adriisverdimtatien 32 so
“as to be folded about its longitudinal axis into a U shape, thus providing
"4 20 folded stripthe démectianshédtbeupriong EI@MEthinQHn@ﬁﬂ§P&;§ﬂ1ﬂm&@ﬁng a
coupling head 22a and a _pair of parallel spaced |egs 28a, 29a exten?ﬁﬁg
from the coupl i ng"d&h 38atha gamenABnthe r eL¥FUR erenfeialy sRaed Of F

As Shown i n i SUY“gSt ToRdRd 417 B Fofabadk Slofcnd el g fne'RE °F
girounferential Syef 8¢ BLiLUR roraetdn” 19PBRS AL EQUEIS ot v daetall

61-one ateach & € perlp era groove gui de ri ges

61 extends t ransva&%%bhaﬁr esstﬁecaffsﬁppndlm Séieh ofn tIRyrd Quf ament i al
~surface 57 and one sidewall of the

folder die wheel 55 has in its circumferential surface

57 a peripheral groove 58 having a width W2 which is
N - larger than the width Wl (Figuﬁe 4) of each coupling

10 element 27 as ultimately shaped. The folder disc 56
has a peripheral edge 59 disposed partly in the
peripheral groove 53 in the folder die wheel 55. The
molded strip of coupling element blanks 20 is
intrcduced between.the folder die wheel 55 and the

15 folder disc 56 as they are driven to rotate, whereupon
the strip of blanks 10 is forcéd by.the peripheral edge
59 of the folder disc 56 into the'pefipheral groové 58
in the folder die wheel 55 so as to be folded about its
longitudinal axis into a U-shapé, thus providing a

20 folded strip of semi~finished coupling.element blanks
60 each having a coupling head 22a and a pair_of_
parallel spaced legs 28a, 29a extending from the
coupling head'zzg in a common direction. The folded
strip of blanks 60 has a width_equal to the width W2 of

25 the peripheral groove 58. '

As shown in Figures 13 and 14, the_folder die

~wheel 55 has on its circumferential surface 57 two



5 groove 58 for receiving the legs 23, 24 of the strip of blanks 20 between
adj acent guide ridges 61, 61 as the strip of blanks 20 is folded into the
strip-e{ blanks 60. The guide ridges 61 are circunferentially spacedfrom,

one - er at equal intervals which are equal to an 10 inter-el enent space
or p of the coupling elenents 27 as ultimately shaped so that the
f ol ddd pling el enent bl anks 60 have the sanme pitch as the slide coupling

el emdnis 7. The | ower portion of the_Lf#dlng die wheel 55 is imersed in a
cool ant guch as cold 15 water contai.ne n a bath or resevoir 62 for -

- cooling the fol 1 Ei upl i el teqbl gnk 0 _to 1Y 4t foIdeGﬁg
* shape to a -certggﬁogééen?‘.% 'I‘ﬁfe) %#g%dﬂst#l p 6o]’f’ gdg'm%r% r#tsr%?hcos{}pﬁ ?1’5’ . _
el ement bl anks fReageriphérall s§reeeetsd | onRddie df e Yifad daiagesi 6154 is
fed around a guide roll 63 (Figure 10) and then advances al ong a strai ght
path 64 with thextendsi tgaheasissea aitresd e agrEsPondinyg Fiden oifn thiegur e

15. A hot-air blower 65 (Figure 10) is disposed above the path 64 for

sendi ng hot ai rcircunferential 25un fage Sl and raneyisiglewadd 3d0[tder | C to
350[err]C, toward the coupling heads 22a so as tQ heat the coupling heads
22a of the fBI dgﬂ°9‘(?i?>5) ogmbl’gﬁ‘n‘k%l%’d‘%s‘gﬁ tegs 'e%?‘al%fn@gt] ffe stripzof i

G4 e e gl a5ky S Sl la ML o B0 ERERAT 2T
in the strip of blanks 20 is folded into the strip of blanks
60. The guide ridges 61 are éircumfe:entially spaced from
one another at equal intervals which are equal to an | -k‘)
10 inter-element spéce or pitch of ‘the coupling elements
- 27 aS-ultimateiy shaped so that'thé-EOIGéd coupling
element blanks 60 have the same pitch as'the slide
coupling elements 27. The lOWe-r portion of the folding
die wheel 55 is immefsed in.a'coolaﬁt such as cold
15 water contained in a bath or regevoir 62 for cooling
the folded strip of coupling element blanks 60 to set
in its folded shape to a certain extent.
The folded strip of semi-finished coupling
element blanks 60 as it is discharged from the first
20 folder unit 54 is fed around a guide roll 63 (Figure
10) and then advances along a straight path 64 with the
coupling heads 22§'directed upwardly, as shown in
Figure 15. A hot-air blower 65 (Figure 10) is disposed
above the path 64 for sending hot air J heated at a
25 temperature ranging from 300°C to 350°C, toward the
coupling heads 22a so as to heat the coupling heads 22a

of the folded strip of blanks 60 as it is féd along the



subsequent bendi ng operation. Lateral edges 66 of the 5 respective coupli
heads 22a are prevented from bei ng heated concentrically which would reg
in a nelting or defornation of the edges 66. On being heated, the fol ded-
strip of seni-finished blanks 60 somewhat unbends or elastically recover
'tts shape and retains 10 heat intensive enough to allow the strip of bka
60 to-be bent easily through the follow ng bending stages described bel\Qu.
-The hot, folded but somewhat unbent stri- & -semi -fini shed coupling el enent
-bhanks 60 is then 15 introduced into a second folder unit 67 di sposed next
t 0~or downstream opatineé4 i r sThé othkermapiias tis, matestiadn ofn theggeupldngThe
‘second folder unit 67 conprises a folder die wheel 68 nmpunted gn the frane
.46 for driven rotakeadsi2a eeepwestsofitan ande meroRldaklesagolt is

circunferential speed the sanme as the circunferential spee f . the dj
wheel s 47, 55, ancbedted StREXRRY \ReqNg &asdfsn e %@Pg 6997%°&hd172£ge

di d ci nf tally in| | 1] faql ' 68
in the descr i bed ortereratehaendal ipdaathl, o HRseRL S5 BEror ER

fol der el ement s 69ré%ggc€9ﬂ?r%5ﬁbffﬂ ‘Hé%§§? 20%re’ (revenRaat if¥ehy beTRYNt ed

on the franme 463for TVENn rofation1n t i rection opposite.to the -
14 - direction of Lbeedd’e¥h&antdih IB RIHICN wouldere8u@eihs aonBLLiRg
fol der blades 71, 72 reciprocably

or deformation of the edges 66. On being héated, the

folded strip of semi-finished blanks 60 somewhat
Y unbends or elastically recovers its shape and retaing
.10_ heat intensive enough to allow the strip of blanks 60
to be bent easily through the following bending stages
described below.
"The hot, folded but somewhat unbent strip of
semi-finished coupling element blanks 60 is then
15 introduced into a second folder.unit 67 disposed next
to or downstream of the first folder unit 54, és shown
in Figure 10. The second folder unit 67 comprises a
folder die wheel 68 mounted on the frame 46 for driven
rotation in the direction of the arrow G at a
20 circumferential speed the same astfe circumferential speed
of thé die wheels 47, 55, and four successive folder
elements 69, 70, 71 and 72 disposed circumferentially
in juxtaposition around the folder die wheel 68 in the
described order in the direction of the arrow G. Two
25 of the folder elements 69 - 72 comprise folder discs
69, 70, respectively, mounted on the frame 46 for

driven rotation in the direction opposite .to the



nmount on the franme 46 and novabl e toward and away fromthe axis of the

f ol i e wheel 68. Driving nmeans for reciprocating the blades 71, 72 are
not [/ sh . for clarity. As shown in Figures 16 through 18, the folder die.
whefel ®8lhas in its circunferential surface 73 a peripheral groove 74
havi ng}atP t he base thereof a m nimumw dth WB which is equal to the width
WLNFigurfe 4) of each of the coupling elenents 27 :as ultimtely shaped. The
per i- al groove. 74 has an outwardly;giverging upper portion defined

v jointly by three contiguous pairs of opposed oblique flat side surfaces 7_5,_-"9.

" 75; 76, 76 andaifec¥IohObf ! bike PAFPES S, deﬂfé-im&ﬂﬁiﬂg\;’-foﬁf&:f ol der die
wheel 68 also has a pair of rows of guide ridges 78, 78 di sposed

circunferenti abllgments heompsises | feldericvdes dfl } 2 pasdigreycalblyr oove 74,
© the guide ridges 78 being structurally and functionaly the sanme as the
" guide ridges 6mobntedcor| thenhteame46 Bnrd mavidlelitawagsl and a@wash in Figure
9 ges . .
16, has on its_circunferential surface_a central edge or protuberance 79 of
a' V-shaped cr o§E9ReERE oW1 QL athe Folder Aia Hhenyt iGhre 188 s 80, 80
di sposed. ong o hesid f %h central protuberance, .79 and diverging
downwar dl y gomg?ggghgg‘ldi e%‘\% ?g%%’.'ng T’%ée g?jgat‘f?dserﬁﬁc?%?ﬁes 5 g’d"partly -
in the peripheg S10PVE, 74 AD LS H.]ojhrgeﬁ]}?qj (?y\/rlesel q:%é{?%r 19N03ggnment W th
t he -15- coup inggﬁeg}é's 2§a_, and the s ouzlee ers 81'.6l are 'spaced a
di stance from tfedér r@id wh&dl | 68 1Y M1 6 63 AirdudfE dlich £4298ls 3F ol -
receiving the respective legs 28a, 29a. After having been heated by the
.hot bl ower 65 73 a peripheral grocve 74 having at the base thereof a minimum '
width W3 which is equal to the width W1 (Figure 4) of each of the - \?J
coupling elements 27 as ultimately shaped. The-periphefal groove .
74 has an outwardly diverging upper portion defined jointly by
three conﬁiguous pairs of opposed oblique flat side surfaces 75, 75;
76, 76 and 77, 77 for the ﬁurposes described belaw. The folder die
wheel 68 also has a pair of rouws of guiﬂg ridges 78, 78 disposed
' circumferentizlly on the reépective éidewalls of the peripheral
groove 74, the guide ridges 78 béing structurally énd functionaly
the same as the guide ridges 61 on the die wheel 55.

The folder disc 639, as shown in Figure 16, has on ité
circumferential surface a central edge or protuberance 79 of a
V-shaped cross-section, and a pair of lateral oblique shoulders 80,
80 disposed one on each side of the central protuberénce 79 and

- diverging downwardly toward the die wheel 68. ‘The protuberance 79
is disposed partly in the peripheral groove 74 in the folder die

wheel 68 for engagement with the



5 (Figure 10), the fol ded but somewhat unbent strip of sem -finished .

-coupling el enment blanks 60 is fed around the folder disc 69 and then is-
.introduced between the folder disc 69 and the fol der die wheel 68 whilef .,
~they are driven to rotate. Consequently, the strip of the 10 blanks 6Q |
forced jointly by the protuberance 79 and the shoulders 80 into the = \
_peri-pheral groove 74 with the legs 28a, 29a held in position by the si'd
. surfaces 76, 77, as shown in Figure 16. gg this condition, each of the

-€oupling heads 22a of the blanks 80 is "I 6tated 15 i nmedi ately above the

' stfle surfaces 75.4 %twgu&gggéoagg 00 8f tﬁQeslfx&gﬂ?%eg'@o Whiae !l f8 & the

~thus folded strip 4dvance to next adjacent ol der
c.disc 70 which Isaalaagt%e\ée@rba EAbakercdiifefoh €Bsh SSudgucd # w&h@O is
'still hot. 20 e folder disc 70, as shown in Figure 17, has a

peripheral edge &medmane&edslwotheeaeivphgrehegresp&tﬁ&bernédEEZaﬂ der die

““wheel 68, the edge 81 extending i nwardly beyond the protuberance 79 of the

.folder disc 69 st9an i Affeguhevisy bakasheatedtby |thwthdiv|blawest 65 25 of
~blanks 60, as it passes around the folder disc 70,  is |l owered by the edge
‘81 from the pdsi tFdFuse EOJur Ehesfpbded bpkssemeyhas mhﬁn% stz i ofhi ch t he

OB IN0  ati Lo ISt aRe o RETLRY, LTTRGAE SlaAnARHP B A hrogis o,

bent slightly tOWQrdfgiﬁQrthEE kgtgnd then is introduced between the
folder disc 69 and the folder die wheel 68 while they
are driven to rotate. Consequently, the strip of the

10 blanks 60 is forced jointly by the protuberance 79 and
the shoulders 80 into the peripheral groove 74 with the

'legs 28a, 29a held in positiop by the side surfaces 76,
77, as shown  in Fiéure 16. Ih this condition, each of :
-.the'coupling heads 22a of the blanks 80 is located

15 immediately above the side surfaces 75. Continuous
rotation of the folder die wheel 68 causes the thus
folded strip of blanks 60 to advance'toﬁard the'next
adjacent folder disc 70 which is also driven to rotate.

The folded strip of blanks 60 is still hot.

20 : The folder disc 70, as shown in Figure 17, has a
peripheral edge 81 disposed in the peripheral groove 74
in the folder die wheel 68, the edge 81 extending
inwardly beyond the protuberance 79 of the folder disc
69 shown in Figure 16. Thus the still hot folded strip

25 of blanks 60, as it passes around the folder disc 70,
is lowered by the edge 81 from the position'of Figure

16 to the position of Figure 17 in which the coupling



_a Véshape each of the legs 28a, 29a extending betmeeh 5 the side surfaces

‘ )t and, as the folder die wheel 68 rotates, it is advanted to the
nep acent folder blade 82. As shown-in Figure 18, the reciprocable
fo bl ade 82 has a | ower thin edge 82 engageable wth the coupling
heladsd 24a. Upon reci porcation of the blade 82, the edge 82 forces the

coopl i g heads 22a slightly downwardl ¥ neth t he | egs 28a, 29a hel d agai nst
the 3Tde surfaces 75, 75 of the peripheral groove 74 until the 15 coupling¥
el enents 22a i s Headat22d iisnddicately imnedéatedybaboweval lowerthe groove 75. =
The strip of. coupling el ement blanks 60 thus squeezed_ has a nearly shaped.
cross-section am@kﬁgﬂm‘wﬂéﬁélﬁoﬁéapnlﬁﬁeﬁgﬁvBerPQFFB%/gﬁ%°§?r Hto

deforned. 20 Wth continu d r ot f.th [

?ﬁariylg-shgpeglﬁﬁﬁ 6%?* ¢ @A Rg ?PEnﬁi 8?&§k§°§€rglefﬁge§%h§ %Qfmeen
e fol der ade t f ol 8.

the fol der bl adé c?Fude B B et A’ggegsghggﬁ RoGNBiRE Betien O

~.28b,..29b Of t u@&o %%%a%éa 739675 Heeasée%argeaéleﬁzeécéhveebl ade 72,
the lI'ower e 85 forces e coupling el enent blanks 60 downwardly until

the - 17 COU@HéWQ;hi&%a%a%%a alewti papdi BIhnkBe6botsoBtiAL| hot aid, gamove
74, to thereby provide a train of slide fastener
the folder die wheel 68 rotates, it is advamced to the
next adjacent folder blade 82.
. As shown in Figure 18, the reciprocable folder i-j
.10. blade 82 has a lower thin edge 82 engageable with the
coupling heads 22a. Upoﬁ reciporcation 6: the blade
82, the edge 82 forces the couplihg heads 22a slightly -
 downwardly with the legs 28a, 292 held against the side
surfaces 75, 75 of the pe;ipheral,groove 74 until the
15 coupling elements 22a is located.immediately above the
bottm wall of the groove 75. The.strip of coupling
element blanks 60 thus squeezed has a nearly U-shapea
cross-section and still retain heat intensive to allow ‘
the strlp to be deformed. _ \f’
20 _ Wlth continued rotation of the d1e wheel 68, the
nearlf U-shaped strip of coupling element blanks 60 is
introduced between the folder blade 72 and the folder
die whee1.68. As shown in Figure 19, . the folder blade
72 includes a lower edge 83 engageable with distal ends
25 28b, 29b of the opposed legs 28a, 29a._ Upon

rec1procat10n of the blade 72, the lower edge 83 forces

the coupling element blanks 60 downwardly until the



coupl.ing elenents 27 of a finalized shape and di nmensions. 5

| ower portion of the folder .die wheel 68 is imersed in a coolant su
col d water ‘contained in a resavoir 84 for cooling the slide fastener
coupling elenents 27 to set in their finalized shape as they pass t
the coolant. A nozzle 85 is nmounted on a 10 frame 46 downstream of \hté

fol dér~bl ade 72 for ejecting‘a coolant such as cold water into the -
perlpheral groove 74 for cooling the caugli ag el enents 27 received thereln

" THe:slide fastener coupling elenents 27 thus 15 shaped and heat-set are fed

ardund a guide rotdwepl fify arshddearal hewtabgadnsehangedobyom WaBLhef Ogidlg
unit 87 which is driven as by a torque notor (not shown) such that the

coupl i ng el enent YYouE €7 4 dwhathgeebyt providedawhrahni of ssbisdenfastdner he
sane as the speed at which 20 the strip of coupling elenent blanks 20 is
‘ol ded, or the pefQyReid edsmantsi 2A7hofdpe fiRadLzad. sRBpO3RA bet ween the
gui de roIIer 86 and the discharging unit 87 is an air nozzle 88 for
ejecting dry air %ﬂﬁﬂwaWﬁacoupllng el enents 27 to blow.ng the cool ant off

e Esocimy et and ol SORatch B8 Sieoadsadh aBl T 46 FE
51, as shown by tiigndtd AR ld RRD LA tFis@i¢h€as cold water contained in a
resavoir 84 for cooling the slide fastener coupling
elements 27 to set in their finalized shape as they
—/ | pass through the coolant. A nozzle 85 is mounted-on a .
10 frame 46 downstream of hte folder blade 72 for ejecting
a coolant such’as cold water.into the éeripheral groove
74 for cooliné the coupling elements 27 received
therein. |
| ihe slide fastener éoupling elements 27 thus
. 15 shaped and heat-set are fed around a guide rollet 86
and then they are discharged by a.dischargaing unit 87
which is driven as by a torgque motor (not shown) such
that the coupling elements.27 ére discharged at a speed
which is substantially the séme as the speed at which
20 the strip of qbupling element blanks 20 is molded, or
-the peripheral speed of the die wheel 47. ﬁisposed
between the guide roller 86 and the discharging unit 87
is an air nozzle 88 for ejecting dry air toward the
coupling elements 27 to blowing the coolant off the
25 coupling elements 27.
The connecting threads 36, 37 where to be

incorporated are supplied between the die wheel 47 and



- 10. The nmethod and apparatus of the present invention have advantages as |,
foll'ows: As the nolded 5 strip of coupling element blanks is first folded
a U-shaped cross-section to provide a folded strip of branks whose

-l arger than a predeterm ned width of the coupling elenents as
y finished, the thernoplastic material of the nolded strip of

can be defornmed w thout causing irregular stretching. Thus fol ded
bl anks is then heated with hat ;@i L and while retaining heat

i nt & ¢ enough to allowitself to be bent easily the folded stripis = <™
subj ested t0 a sy ate/ SN BhoWnaBYS the phkbRohheinkst bnoFigdréhe
folded strip of blanks is constricted stepwi se to the predeterm ned w dth.
Such Successive Ypending of the folded strip of branks can be achieved
* solely by a second bending unit which conprises a folder die wheel and a

_plurality of folder el &henmetdiodpaaddappasatvantér thei pregent | uxt aposition
around the folder die wheel. The second folder unit thus constructed is
relatively conpabfm%nﬁ}QWeNQQQ:ﬁévéﬁﬁéﬁﬁﬁu§si§°FéﬁH§FedAEOHB%CT°g§ occupi es

a relatively small space for .i.nstallation, .25 LCLALMVE: - 21, A d_ of
ccont i nuous! y Sma Lﬂ*ﬁe PRI REY eg.‘efnaggf hePBKE, l'Eoﬁﬂﬂlylg ﬁgfg?’%ﬁ%ﬁé&) a .

conprising the %ffgﬁéééﬁ cross-section to provide a folded strip of

,5;

branks whose width is larger than a predétermined width

" of the coupling eiements as ultimately finishéd, the

thermoplastic material of the molded strip of blanks _\-j
10 can be deformed without causing irregular stretching.

" Thus folded strip of blanks is then heaﬁed with hot a;r
and while‘retaining heat intensive ehough to allow
itself to be bent'easily the folded sgrip is subjected
té a successive bending stages in which the Qidth of

15 the folded strip of blanks is constricted'stepwise'to '
the predetermined wid;h.- Such Successive bending of
the folded strié of branks can be achieved solely by a
second bending unit which comprises a folder die wheel
and a plurality of folder elements disposed

20 circumferentially in juxtaposition around the folder
die wheel. The second folder unit thus éonstructed is
relatively compact‘and hence the.apparatus.is rendered
compact ana occupies a relatively small space for

_ installation.

25



(a) introducing thernoplastic synthetic resin 5 successively'into

cavities around a circunmeferential surface of a die wheel while the latt
is rotating, to nold a strip of coupling el enents bl anks; (bf'reaning__
strip of coupling el enment blanks continuously out of said cavities; 10 | -
(c) A£ontinuously. folding the strip of coupling el enent blanks about its\
| ongi tudi nal axis while still hot into a Wishaped cross-section by foreci
.the strip of coupling elenment blanks into a first groove having a w dth

harger than the depifsgd Width of the slide fastener 15 coupling el ements
cas-ultimately shape&?‘while hol di ng the fol ded cgupling el emept blapks.in a
-uni form y-spaced rel at ifon fo odn GfhePntigpopaly cmaRRfagEUring ?ﬂih?%lded'.

() Bhapi g The. iigR A Anth 2ol Bl iRo 1 afebel  SOR0: £ PR0 (endOotops of 1
el enents of a finali Ze%gga @ rodtdcdhgeeRbLRS éfwg%fkedsyhéheapé fedikei ng

ei
-continuously fed al ong, orcing, in a nu I Screte steps, the

folded coupling ueEealsivelykintot cawitteandrgandva Ebrétgeférentali dth
equal to the desired width of the ultinmately-shaped slide-fastener coupling
el ements; while mirfiace oife af didcwheelpwhijectbachatternnks rotating, to

uni form y-spaced relation to - 20- one another; (f) cooling said slide

f ast ener coupl i nglodﬂenemgip of coupling elements blanks;

(b) removing said strip of coupling element blanks
contiﬁuously out of said cavities; '

10 *  (e) continuously folding the strip of coupling
elemepg blanks about its longitudinal axis while still hot

" into a U-shaped cross-section by forecing th§istrip of
couplin§ element blanks into a first groove héving a width
larger than tﬁe desired width of the slidé'fastener

15 coupl@ng elements as ﬁltimately §haped, while ﬁbldihq the
folded coupling élemént blanks in a'uniforhly-spaced
relation to one another; ; , _

(d) thereafter heating the folded strip of cbupling
element blanks while being féd'along a path;

20 (e) shabing the folded coupling element blanks into
slide fastener coupling elements of a finalized shape and
dimensions, while still hot and being continuously fed
along, b§ forcing, in a numbér.of discrete steps, the
folded coupling'element blanks into'é sé;én& groove having

;s a width equal to the desired width of the ultimately-shaped
slide-fastener coupling elements, while hblding the folded

coupling element blanks in a uniformly-spaced relation to

N0 )




i"¢ bei-ng continuously fed along, to set in their finalized shape and
=Tl ong; and 5 - (9) dlscharglng said slide fastener
g elenents continuously at a speed which is substantlally thé sane .
speed at which the strip of coupling elenent blanks is nol ded
Aiyously on said die wheel. 2.. A nmehod according to claim1, wherein
' {/ollded 10 coupling el enent blanks are cooled to set in their
d/shape to a certain extent, between said folding and said heating
. 3. AqnﬁtanP&kﬁnﬂdlng to claim1 or 2, wherein the coupling \ g
heads of the folded cou I|ng elenents bl.gnks _.are heat ed L

during said heating't Je§O0l4ng gig, sii u§aF&F"EEnFPHm%&EFyeEeme"ts
facturi lid st, | L f
 (b)adl e wnael i B85 SariARaRLE, FIECRLGREGNEO08Y 1 keed?, o3
: peripheral_spee&lgggﬂygﬁ @%a%% ggglgﬁgggglgnglrg ?ferent!al surface thereof
| or

a plurality of e cavities ing a strip of coupling el ement bl anks

having central coupli rtg;heaﬁ%hm ol @3340318aeh £aisdeneleE0Ubling) elaMents
extruder nozzle nmounted on said franme and -21- directed toward said

circunferential contfinuoulyt at d speedchwhich isj sabstgnbdaliyethepkamei as
synthetic resin successively into said die cavities; (d) a first folder
unit nmount ed on the dpeedmatf whikchl ¢hegstrip of coupling element blanks is

molded continuously on said die wheel.
2. A method according to claim 1, wherein the folded

\

10 _ coupling element blanks are cooled to set in their folded shape \'J
to a certain extent, between said folding and said heating
thereof,
3. A method according to claim 1 or 2, wherein the

coupling heads of the folded coupling elements blanks are

15 heated with hot air, during said heating thereof.
' 4. An apparatus for contlnuously manufacturlng slide

Fastener coupllng elements comprising;
(a) a frames
(b)  a die wheel mounted-on said frame for continuous
20 rotatioﬁ at a peripheral speed and having on and around a
cirbuhfefenfial surface thereof a plurality of die cavities.For
molding a strip.of cﬁupling element blanké having ;entral
coﬁpling headé with legs on each side thereof';

(c) an extruder nozzle mounted on said frame and

W



5 . said strip of coupling elenent blanks about its |ongitudinal axis as ™}
the strip is continuously withdrawn from said die wheel, said first fol gér

unit ‘conprising a first folder die wheel rotatably nounted on said frapfe
and having a first peripheral groove w der than a predetermn ned w dth/of.
the slide fastener coupling elenents as ul2li mately shaped, 10 andi\a
folder disc rotatably nounted:on said franme and having a first periphe
edge positioned in said first peripheral groove for continuously forcing -
-said strip of coupling el engnt blanks |on tudlnall cent.ral | 10 sai d
‘peri pheral grideeetedshpypr| said f’o’icélﬁf"dl“éi‘i%hééffﬁcﬁc? Mg e P el Hns for

“hol ding the folded cou lin t b 15 q
rel ati gn to (}f‘i‘ée%ﬁf&gh'é t t?%r)mua?%eﬁ aTyrn%ETéic rac?i slxur}:cassl'li.relleig)rirntx $H3ace

_ ower  disposed 1'mrediately
downstream of | sald fglder di e wheel for heating the fol ded strip of
-coupling elenent %1 is as the strip is continuously withdrawn from said

first folder unit; (9) first folder Unfil fbun€EPRE AloderameUpd fEDANMged on'
said frane |nned|ately ownstream of said hot-air blower for shaping said

folded strip Qf dcaqrablmceu.ﬁrfﬁﬁtellah.w@;am@asmtbywabdgmaimr abiouver,
into slidé fastener coupling elenents, said second folder unit conprising a

second fol derypdi geaesd cont fluabily. IDtHYresh GRos adeddfdianensand $evi Nixrsa second
25 peri pheral groove having a width - 22 - equal to said

predet er m nedroadel lunot dohperisdinges ffassieMelderodpd ivhgelelreberbdy amwunted wat el y
shaped, said second di e wheel being rotatable at the sane peripheral speed
as said firstssfidl themedird tidel, 2 fiidst poripheral yorepve gldet tgF'ér?eﬁf%"‘*dFé’b’d?éd

cirtynferentially around said 5 second fol der di e wheel and having.
res‘péctl ve pO‘f’-tdtbl’Psf ﬁ:%éll\i,%ﬁés?smer coupling elements as ultlmately shaped,

10 and a folder disc rotatably mounted on said frame and having a first
peripheral edge positioned in said first peripheral groove for
ﬁontinuously forcing said strip of CGupliné element blanks longitudinally
_centraily into said peripheral gronué, said first folder die wheel
including first means for holding the folded coupling element Blanks

15 in a uniformly-spacéd relation to one another;

(e) a hot a;r blo;:; disposed immediately downstream of
said folder d1e wheel for heating the folded strip of coupling element
blanks as the strip is continuoﬁsly withdrawn from said first folder
units; |

20 (f) a second folder unit mounted oh said frame immediately
downstream of said hot-air blower for shaping said'folded strip of_
céupling element blanks, heated by said hot-air blower, into slide
fastener coupling elements, said second folder unit comprising a second

folder die wheel rotatably. mounted on said.frame and having a second

25 peripheral groove haviﬁg a width

T



second peripheral groove for forcing said strip of coupling el enent

: apks sthepw se into said peripheral groove, said second folder die wheel

i ngl udimg)} second neans for holding the folded coupling el enent blanks in a.
sﬁgy spaced rel ation to -one another; 10 . (g) a cooling
vlntled on said frame for cooling'é%ﬁd coupling elenents; and (h) a

g unit located adjacent to said cooling unit for discharging said

couRl i ng/el enents at a speed which is substantially the sane as said '

per | e%ggf%ogais@ipge%it V438! widtR of tB§:sudedfaste..hﬁ”=§\Pﬂ%8t us g

according to claim4, sai ot-air blower being adapted and arranged to
support hotg1@3héntlsOad RA ¢ ERItel 3l sHABAES s@id taeodPludedinati iveiRE GRUPIHIRY

el enent bl anks. 6. ' An apparatus.according to claim4 or 5,

i ncl udi Ng atCoNY 3eREpedDiHEred sPpaedaisdshiamErslowBsddreane ahesnj dndid st fol der
di sc and contai ni ng 20 a coolant, said first die wheel being partly

i mersed i plepdld tgodd AALddroela@oks ntjshbhedf ol chanifecunphia iy et@mensaill anks to-
set - in their folded shape to a certain extent. 7. : An appar at us
accordi ng tsecetdifpider 8igmhéel sadchayios aisispgctdivefmirddenseirenavrllednpri si ng
a pair of second and third fol der discs 25 rotatably nmounted on said >
- 23 - frarfeldmechad ipsginhespbaricges JoFi felag sedgefried| oetpline diefietecond
peripheraldaroove said third fol der, disc being disposed downstream of said

second fol d&Prki skerdtigesinta phd phertaheradgr v es 3449t PRS0t Aidef Hesc

proj ecting deeper than said peripheral edge f salid second
Porer ar senegh thel it "EucEr D HaRl Tl nfi4dis Tne totgegronspling 2ened®s

blanks in a uniformly-spaced relation to one another; . _ \_)_

10 o (g9) a cooling unit mounted.ﬁn said frame for cooling said
;uupling.eléments; and
| .(h) a discharging unit located adjacent fo-said'cdoling
unit for discharging s;id coupling gleﬁents at a speed which is

substantially the same as said peripheral speed of said die wheel.

15 S. _An apparatu; abcg%giné to élaim 4,.said hot-air bloﬁer-
being adapted and a?tanged to support hot-air to the central heads
of the folded strip of coupliﬁg element blanks;
6. An apparatus accbrding to claim 4 ﬁr 5, including a cuhtainer "o
mounted.on said frame downstream of said first folder diéc and coﬁtaining
20 alcoﬁlant, said first die wheel Eeing.partly immersed in said coclant
- for cooling the folded coﬁpling element blanks to set in.their folded
shape to a certain extent. |
_ 7. An.apparatus according to claim 4, § uf 6, said plurality
of folder elements comprising a pair of second and third folder discs

25 rotatably mounted on said

x € L WM s =



said plurality of folder elenments conprising a pair of first and second

fol der bl ades reciprocably nmounted on said frame and having respective

_edges r'eceivable in said second peripheral groove, said 10 seg¢ond

- foldet blade being disposed downstream of -said first folder blade and s'ﬁ?f&
S

-‘edge, of. second folder blade, in use, [owering t he coupling el ement bl an
‘untdil their respective central -heads abut againsyza bottomwall of said
- ‘second peri pheral groove. An apparatus according to claim@8, said first

. “folder 15 bl ade bei ng di sposed downstream of said second fol der

iMNzgc. 10 . An apparatus according to any one of clains 4 to 9, said first

:fol der di e wheel havifmpmenaric bacingcraspectivei Reripheadceiges peiceivdd Lovemidf

“gui de ridges one an each side of said first peripheral groove, said guide
“ridges extending transtrendgisyighpral groove, sad (§§Sr%|59%ﬁ§é‘dd§cdﬁmgl dispprsedi d
first peripheral groove for receivin s of the nol ded st

“coupling el ement bl anRuUNEEASARC éﬁ}%géﬁ?"dpg?’g Topisgaprp éﬁf‘i’ié’eF’r‘?ﬁg%l egge of
An appar at us. accor i ng, 400 AGeRoichadMetihg dpsf Iy SEIENLLhIEE et

.wheel having a pair of Towsof gu

- along oppoged si dewal L& 9f 4 Sakshds f6RRAE i pheral groove, sai d guide ridges
extending transversely across opposed sl dewalls of said second peri pheral

groove for -24- receiving,t hanl giaretud BecdreidedosSidy BnéfofcOliihs NG to 7 ,
el ement bl anks; 12: An apparatus according to any one of clains 4 to 17

sai d second peri pheraia:.grmhnalita(voﬂg’oauempmaﬁemsrdmpmﬁng a pair of first and

dlverglng outwardly and defined jointly by a plurality of pairs
i second folder blades reciprocably mounted on said frame and having

~ respective edges receivable in said second peripheral groove, said
10 second folder blade being disposed downstream of said first folder
blade and §aid edge of second folder blade, in use, lowering the
coupling element blanks until their respective central heads abut
against a bottom wall of said second peripheral grooué;
. 9 . An apparatus according to claim 8, said first.folder _
15 blade being'dispﬁsed downstream of said second folder fisc.
10 . Aﬁ_apparatus according to any one of cléims 4 to 9,
said first folder die wheel having on its circumferential surfaﬁe-
.f, \_/ : a pair of rous of guide ridges ane an each side of said first
peripheral groove, said guide ridges extending transveréely
20 across opposed sidewalls of said first peripheral grocve for
receiving the legs of the molded strip of coupling element
blanks between adjacent pairs of said guide r;dges.
1. An apparatﬁs according to any one of ‘claims 4 to 1C,
said second folder die whee; having a pair of roms.of guide
25 ridges disposed on and along opposed sidewalls of said second
peripheral graove, said guide ridges extending transversely

across opposed sidewalls of said second peripheral groove for

_————’”_—;:’-/
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of opposed flat obl i que side surfaces. 13 . A nethod as claimed in claiml
and substantially as described with reference to the acconpanying dramﬁngs
14 Apparatus substantially as described wth reference 10 tQ

illustrated in Figures 10 to 19 of the acconpanyi ng dramnngs

- 26 -

O

-recéiving the legs of the folded sfrip of coupling element

blankss

12:. - An apparatus accarding to any one of claims 4 to
11 , said second peripheral groove having an upper portion
5 diverging outwardly and defined jointly by a plurality of pairs

oF opposed flat oblxque side surfaces.

13 .. A method as claimed in clalm 1 and substantlally

as described with reference to the accompanying drawings. \_)
14, Apparatus substantially as described with reference

10 to and as illustrated in Figures 10 to 19 of the accompanying

drawings. .
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