'APPARATUS FOR SHAPI NG COl LED SLI DE FASTENER COUPLI NG ELEMENTS The present

I nvention relates to an apparatus for shaping a row of heIicaIIy coiled
slide fastener coupling elements containing a core thread exten %{i@h -
a |l ongi tudi nal . space defined in the coupling el enents.

Pateﬁ%fPubllcatlon No., 46-1132 published on January 12 1971 and U S. '
Pat ent No. 4,002, 278 |ssued on January 11, 1977 dlscloses nmet hods of and g]:%;
apparatus for shaping a fi{anentary-naterial into a row of helically coi
coupldng elenments in which a core thread is. supplied 10 to a shaping

posifion at a rate greater than the rate at which the coupling el enents are
formed, or it is fed positively .to the shaping position while it is

protected from bei ng subjected to an excess back tension or reverse- |y
directed force, whereby-the core thread as received in 15 the coiled
coupling el enents becones slightly slacken between adjacent ones of the
coupling elenents for cancel- ling out its shrinkage when the coupling.

el enents are.sewn to a slide fastener stringer tape. According to - 2-
.such known net hods and appar atus, however, the core thread is not

stretchabl e enough to.cancel or taken out

-1 -

'APPARATUS FOR SHAPING COILED
N\ | . SLIDE FASTENER COUPLING ELEMENTS
The present invention relates to an apperaeus for
shaping a row of helically coiled slide fastener eoupling
elements containing a core-phread_extending through a
longitudinal space defined in the éoupling elements.
5 . Japanese éatent Pﬁblication No. 46-1132 published
. on January 12, 1971 and U.. S. Patent No. 4,002,278 issued
on January 11, 1977 discloses methods of and epparatue
for shaping a filamentary material into a row of helically
coiled coupling elements in which a core thf_ead is¢su§plied
10 to a shaping position at a rate Qreater than_the rate at
~ which the coupling elements are formed, or it is fed _
positively to the ehaping_position while it is protected
from being subjected_to.an excess back tension or reverse-
ly directed force,_whe:eby,the eore ehread as received in
15 the coiled coupling elements becomes slighely slacken.
between adjacent ones of the coupllng elements for cancel—

ling out its shrlnkage when the coupllng elements are

sewn to a slide fastener stringer tape. Accord;ng-to



such shrinkage. The coupling el enents containing such core thread cannot: be *

secured to the tape stably in 5 position and is likely to becone wavy.
Further, the prior methods and apparatus have been found insufficient to
contr a degree of stretchability of the core thread as received in the
coupti el ements and mai ntain such stretchability at a constant rate A
t hr ué ut the length 10 of the core thread. According to the invention,
there i s provided an appar-atus fof shaping a row-of helically coiled

cont | uGus £AUL AGRLATPELY dBbailiel NeicRidvek | WU cdulll nal space

receiving therein a continuous Core 15" thread, I ng el enent

havi ngtRr&ad’ i8f nsPagedektetnbl 22 et ctPANR LantiIP!drS itikeéh MBI el adapt ed
to wind thereon the coiled coupling €l enents and having a | ongitudi nal

groovesheh sheinragage trher ebapdugly @fleneatedcordduignitig aftk@ pair of
externally threaded 20 cylindrical screw nmenbers disposed parallelly on
oppositeresi thxead sandotnbér securedatter adhealtiapenmtablist it he sane and
corotatable in a common direction to feed the coupling elenents and the
cor®e tpeedtionngndudBniikelyr tm becomed waryt-he Foypkdwint,e thved t her eof , each
said screw nenber having 25 a cylindrical shank and-a continuous heli cal
t hr eadPBHOE MetRAdFkand apPrratugehaye: heen fomnd dasufifisientr

to control a degree of stretchability of the core thread
as received in'thé'cbﬁéling EIementé énd-maintgin'such
-stretchability at"aﬁcgnStant rate throughout the iéngth B \J.
10 of the core thread. |
Accbrding tb'the invention, there is provided
an appafatusufof'Shaping'a'tow df_helicéllj coiléd
coh%inubus-douéliﬂg elements défining therein a longi-
tudinal spacé receiving £herein a continuous core
15 thread; each coupling element having a pair of spaced -
legé,'séid épparatus comprising a mandrel adapted to
~ wind théreoﬁ_ﬁhe coiled coupling elements and having
a longitudihal groove for the passage therethrough
' of the core thread; and a pair of externally threaded
20 cylindrical screw members disposed parallelly on 6pp031te
‘sides of said mandrel in lateral élignment with the same
lgnd corotatable in a common direction to féed the coupling-
elemenfé and the bore thread longitudinally from one end
to the dppdsité.end'thérgbf, each said screw member having
25 é'cylindridal.5hahk and a continuous Belical thread~on |

said'shahk to define therebetween a helical groove for



- 3,- receiving therein one | eg of each pair of spaced |egs of the coupling
el enents, characterized in that each said screw nenber includes at sa f
end a first portion having a first pi.tch larger than a predeter- 5
pi-t ch~of the coupling el enents as shaped,.at said opposite end a second
portion having a second pitch substantlally equal to said predeterm ned:
pitch, and a third portlon bet ween said first and second portions,
gradual ly reducing in pitch in a directio from said.one end to said
opposite end. It is possible by neans of” ?he present invention to provide
an apparatus for shaping a row of helically coiled slide fastener coupling

el ements 0 whi oedeiQifigl BEAL.H 30059dd ANicl DL " Sz caPcad 15

coupling elementsI's t he coupl i ng &8s § s to

have a certain d%@r%ﬁeOEo%bﬁﬁh%heléﬁbh%%y Wﬂ%%@c%%rE%§HOQQ§t%%ttQ%cn

shrinkage of the core thread wien the coupling elements are sewn to a slide
fastener stringegatiaP@crew member! tinlc3udles0 aR0OSTiR @Y eRERS Mfrdithe
present inven- tion to provide an apparatus having neans for control- |ing

the stretchabilipyrafioa etavanighseddrand piricht diatigeg ttlﬂﬂnsampr&tde&eﬁﬂﬂs'[ ant

rate throughout the length of the core thread:

5 mined pitch of the coupling elements as shaped,. at
said opposite end a second portion having a second .
pitch substantially equsl to said predetermined pitch,

~and a third portion between said first and second
portions, gradually reducing in pitch in a direction

10 from said one end to said_opposite end.

It is possible by means of the_present invention
to provide an apparatus for shaplng a row of ‘helically
coiled slide fastener coupling elements in which a
‘core thread disposed longitudinally in the coiled

15 coupling elements is squeezed by the coupling elements
as shaped so as to have a certain degree of stretch-

- ability which eor:esponds to the shrinkage of the

core thread when the coupling elemenes are sewn to a
slide fastener stringer tape.

20 It is slso possible by means of the present inven-
tion .to provide an apparatus having means for control-
ling the stretchability of a core thread and maintaining
the same at a constant rate throughout the'length of
the core thread.

25 The invention will be described by way of example

with.refefence to the accompanying drawings, wherein:-



. 25 The invention mIII be'déscribed by way of exanple with reference |
.to the acconpanyi ng draw ngs, wherein:- -4- Figure 1 is a fragnentary

sche _front eleva- tional view,  partly in cross section, of a portion -
of ag?ggﬁbratus for manufacturing a row of helically coiled slide fastener
coupl i el enents, the said 5 portion lncorporatlng an el enent shapeﬂUIn
accordance with the present invention; Figure 2 is a cross-sectional view
‘taken along line Il-11 of Figure 1;_Figure 3 is an enlarged fragnentary
front eleva- 10 tional view of th® =l ement shaper; Figure 4 is a

cross-sectiohal view taken along line IV-1V of Figure 3; Figure 5is a
hematic f I t. I f t | d l'i nd I

Screw member %su%se‘fae'ﬁg”ZlfgI?'aﬁIgnEﬁg‘éE%c%x RIA it 818 AT el arged

f t - f hel | ed I
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appar al ugn! 8pp§RAtLBUPES haf ractRMWIC LA oF WY ¥aly T cal 1y coi led

cont i huous
coiled slide fastener coupling elements, the said

5 | portion incorporating an element shaper in accordance
with the present invention; |
Figure 2 is a cross-sectional view taken along
line II-II of Figure 1;
'Figure 3 is an enlarged fragmentary front eleva-~"
10 .tlonal view of the element shaper°=
Figure 4 is a cross-sectlonal view taken along
line IV-IV of Flgure >3
| Figure 5 is a‘sChématic-éront'eiéﬁétiona{ vie# of
one externally threaded cylindrical screw member of
15 ~the element shaper; and
" Figure 6 is an enlarged fragmentary front eleva-
tional view of a row of helically coiled coupling | N\
elements ‘as it is beiﬁg shaped by the element shaper.
As shown Figure 1, an apparatus for continuously
20 manufacturing a:rOW'of helically coiled continuous slide

fastener coupling elements comprises a coiling machine



f ast.ener coupling elenments conprises a coiling nmachine - 5- 10 and a
coupling elenment shaper 11 in accordance with the present invention The
cotling machine 10 includes a nmandrel holder 12 supported on a frare/d(s and _
supparting a coaxial 5 nmandrel 14. The nmandrel holder 12 has a thr hol e
15 f-ob~t he passage therethrough of a core thread 16 nmade for exanple of a
textile material...As 'shown in Figure 4, the mandrel 14 has a generally
C-shaped cross section and includes a |ongitudinal groove 17 for receiving
therein 10 the core thread 16, the groove 17 comuni cating at one end with
t he through-hole 15 (Figure 1) in the mandrel holder 12. As shown in Figure
1, a tension control unit 18 is disposed w$t eam of the nmandrel hol der 12
for control- 15 1ing a tension on the core thread 16. -Thezunft® 18 i nct'udes
a pair of guide dfdapdesscoupléng edetend: shaper dlpporiaedopdahbe fiiaRe 13.
The core.thread 16 is wound in one turn around the guide roller 19 and the
press roller 20 ithenpreslent inyemtdga.nst the guide roller 19. 20 As shown
in Figure 2, the guide roller 19 has a _circum ferential groove 21 for
recei ving therein a | ooBb8r €ehéing machine 10 includes a mandrel holder
12 supported on a frame 13 and supporting a coaxial
5 mandrel 14. The mandrel holder 12 has a through-hole 15
for the passage therethrough of a core thread 16 made for
~ example of a textile material. . As shown in Figure 4, the
mandrel 14 has a generally C-shaped cross section and
includes a longitudinal groove 17 for receiving theréiﬂ
10 the core thread 16, the groove 17 communicating at one
end with the through-hole 15 (Figure 1) in the mandrel
holder 12, .
'As shown in Pigure l; a tehsion control unit 18 is
disposed upstream of the mandrel holder 12 for control-
15 iing a tension on the core thread 16. The ugit 18
L/ . includes a pair of guide and press rollers 19,20 rotatably
supported on the frame 13. The core thread 16 is wound
in one turn around the guide roller 19 and the press N
roller 20 is normally urged against the guide roller 19.
20 'As shown in Figure 2, the guide roller 19 has a circum-
ferential groove 21 for receiving therein a loop or one
turn of the core thread 16. The roller 19'is-rotatably
mounted on a collared shaft 22 jourhaied on a bracket 23
secured to the frame 13 (Figure 1) with a pair of fric-

25 tion discs or rings 24,25 disposed one on each side of



turn of the core thread 16. The roller 19 is rotatably nounted on a
collared shaft 22 journaled on a bracket 23 secured to the frame 13 (Figure’

1) wﬁiﬁila pair of fric- 25 tion discs or rings 24,25 disposed one on-each
si dq ) - 6 - the roller 19. The disc 24 is | nt er posed between-the _
roll 9 and the bracket 23 and the disc 25 is inter: posed between thes
roller 19 and a flange or collar 26 of the shaft 22, a rinng washer 27 being
i nt erposed between 5 the disc 25 and the collar 26. The shaff 22 has an
externally threaded portion 28 extending fromthe collar 26 away fromthe
roller 19 and a nut 29 is threaded over the portion 28. A cup-shaped spring
case 30 is secured to an end of thé shaft 22 renpte fromthe threaded
.portion 10 28 by neans of a bolt 31 threaded into an internally threaded
bore 32 ERet ﬁeliﬁﬁfthz. Thec diFce 4 diF dhtarpamed detveen ther the shaft

Couard aEOLFEE. 15 A% FeLBEAFRST Lk SHF G E4SR ADy HIABRART (he parts
bracker DaoaRobeRbesh fat BB NY AR ) HApns it ERRR 28 1 gui do-
roller 19nbO0shgid! 32NdCriag" VAN ¥ HdilY [ podll bdlifedPr © 1 1 cad
5'-the disc 25 and the collar 26. The shaft 22 has an_ |
'exte#nally-threaded.portion 28 extending from the collar
26 away from the roller 19 and a nut 29 ié threaded over LJ
the portion 28. A cup-shaped spring caée 30.is;se¢ured: |
to an end of the shaft 22 remote from _the threaded portion
10 28 by means of a bolt 31 threaded into an internally
threaded bore 32 in the shaft 22. A compression spring
33 is fitted over the shaft 22 ;nd acts betweeﬁ the case
30 and the bracket 23 to urge the shaft 22 toward a direc-
" tion indicated by the arrow D, thereby bringing_the parts
15 24,19,26 and 27 into p;essed engagemenﬁ with one another
between the bracket 23 and the collar 56. Such preséed
engagement causes the guide roller 19 to rdtate,under a
constant braking force. Thus the'coré_threaé 16 is
sﬁbjected tb a un?fogp tension while-it is péssiﬁg around
20 the guide roller 19 rotating under thé constant braking
force. The braking force can be adjusted by replacing
the spring 33 with another spring having a.different
-spring'consﬁanti_
The coiling machine 10 shown.in_Figure_l.also

25 includes a coiling rotor 34 rotatably mounted on the



subj.ected to a uniformtension while it is passing around 20 the guide
rol-ler 19 rotating under the constant braking force. The braking force can
bes adj usted by replacing the spring 33 with another spring having N
di fferent spring constant. The coiling nachine 10 shown in Figure. _F§§6f25
i ncl uses a coiling rotor 34 rotatably nounted on the -7- frane N
coiling a thernoplasticc filanmentary material 35 around the mandrel 14 into
a row of- successively formed helical coupling el ements 36. The helically
coiled cou- pling elenents 36 thus forned define a space 37 (Figures 5 4
and 6) extending longitudinally therethrough for receiv- ing therein the
core thread 16, each coupling elenent 36 having- a pair of spaced |egs 38, 39
(Figure 4)- between which the core thread 16 extends. The coupling el enents
36 are then introdfcacte ABo folrecodldphgng €themmaplaseper £iDamdntaisy soverial
Figures 1 and 3, the coupling elenent shaper 11 includes a pair of

external ly threadeéscy‘llrpﬁndd%i‘@ama§éFe\¥v kanbBEQ aoraw of speceespively Sprped

onopposite sides o e ndrel .14 ip lateral alignhment_ wth the 15 sane,
the mandrel 14 als%eégﬁégﬁFﬁPP gng ﬁEF?eBFsthé' The helically coiled cou-
' pling elements 36 thus formed define a space 37 (Figures

S 4 and 6) extendin§ longitudinally therethrough for receiv-

ing therein'the'core thread 16, each coupling element 36

k/: having a pair of spaced legs 138,39 (Figure 4) between
| which the core thread 16 extends. The coupling elements
36 are then introduced into the coupling element shaper
10 1l.

As shown in Figures 1 and 3, the coupling element
shaper 11l includes a pair of externally threaded cylin-
drical screw members 40,41'disposéd parallelly<xtopposité
sides of the mandrel 14 in lateral alignment with the

15  same, the mandrel 14 élso constituting a part of the
coupling element shaper l1ll. The screw members 40,41 are
connected to a driving mechanism (not sﬁown) for being
driven to corotate in a common direction indicated by the
arrows A and B, thereby feeding the coiled coupling

20 elements 36.longitudin;lly in a direction of the arrow C
together with the core thread 16 disposed in the longitu-
dinal space 37 (Figures 4 and 6) in the cbuplinq elements
36. Each of the screw members 40,4l includes a cgliﬁ-
drical shank 212 and a continuous helical thread 43,

25 there being defined a helical groove 44 between the shank



coupling el enent shaper 11. The screw nenbers 40,41 are cohnected to a

dri vigag, mechani sm (not shown) for being driven to corotate in a conmmon
di r efcthan i ndi cated by the arrows A and B, thereby feeding the coiled
coup 20 elenments 36 longitudinally in a direction of the arrow C’ :
t oge with the core thread 16 disposed in the longitu- dinal space 374y

(Figures 4 and 6) in the coupling elements 36. Each of the screw nenbers
746, 41 includes a cylin- drical shank 42 and a continuous helical thread 43,
25 there being defined a helical groove 44 between the shank 42 and the
thread 43. As better shown in Figure 4, the screw nenbers 40,41 are spaced
fromeach ot her such that one | eg 38gor 39 of each pair of the spaced | egs
38,39 of the coupling elenents 36 is received in the groove 44 5 in the
correspond2ngndcthe mhpead 4@30r As. béstehoshiown EhgPigude €pacthecrew
menber 40,41 includes, at one end fromwhich the helically coiled coupling
el enent s 36rewememberssitlech) mner sgaced fnom eachhethenl sychovlza#ld, a first
portion 45 having_a pitch [ERR] 10 larger than a predeterm ned pitch P

(Fi gure 6pnef lede3808pl PAg©E| EAERt B23E RAi EhenaBasednledapd®, B9 the
SOUBLTNG SLeE calgReroLly AbnthcaRPbeoELagita' 1T 8L chlg cq g e
S 1in the corresponding screw member 40 or 41.

As shown in-figure-S, each screw member 40,41
inclﬁaes,'at one end from which the helicﬁlly'coiled - QJ
coupling elements 36 are successively introduced into the
helical groove 44, a first portion 45 having a pitch Pj.

10 larger than a predetermined pitch P (Figure 6) of the
coupling elements 36 thch- has been shaped by the coupling
element shaper_ll. At the opposite end thereof, the
screw member 40,41 includes a:second portion- 46 having
a pitch Py subStanﬁially equal to the predetermined pitch -

15 P of the coupling element 36 as_éhaped. The screw.member
40,4l'further'has a third portion 47 between the first
and second portions 45,46, gradually reducing in pitch
23 in a direction from said one end tb'the_opposite end.
The threads 43 are substantially square shaped and, in the

20 first and second portions 45,46, have uniform widths Wi.W2.
respectively. Iﬁ the third portion 47, the threads 43
vary in width W3 to reduce gradually iﬁ a direction ffém
the first portion 45 to the second portion 46. The width
Wy is lafger than each of the widths W, and W;. The helical

25 grooves 44,44 have a uniform width Wy throughout the



a pitch P2 substantially equal to the predeterm ned pitch 15 P of the
coupling elenment 36 as shaped. The screw nenber 40,41 further has a thira ™
poftion 47 between the first and second portions 45,46, gradually reduq?%%%ﬁ
in pittch P3 in a direction fromsaid one end to the opposite end. The

t hreats 43 are substantially square shaped and,in the 20 first and second
portions_ 45, 46, have uniformw dths [err] respectively. In the third portion
47,'the(?hreads 43 vary in width WB to reduce gradually in a direction from
the first portion 45 to the second portion 46. The width WL is larger than
each of the wwdths [err] and [err]. The helical 25 grooves 44,44 have a

uni formw dth W throughout the - 9 - lengghoof the respective screw
menbers 40,41. As shown in Figure 5, the second portion 46 is |onger than
each of first and tleEngthp@ft ithies réspéétive setewamembbesi B9, ef .t hRs condlh Ny
el ements 36. The first portion 45 is longer 5 than the third portion 47.°
As shown in Figure ify Figuast iSng tineasecsad( patitiopatt6dibyldnghr atbanosach of
lines) is disposed gver at |east the second portions 46,46 of the screw
menbers 40, 41 to hédEs&e@ndhdhidd PRrE}ORSi Rad 4dofipki AGCRFaktnebasengief e

10 the Iatter.ls Q%a”%o%@&ﬂ%% 2 ehggtgcggwlnﬁggegirgg’g%ktion 45 is longer

5 than the third portion 47,
-~ As shown in.Figure 4, a heating means 48 (indi-~
\J | . cated_by dash-and-dot lines) is disposed over at least
the second portions 46,46 of the screw members 40,41 to
'héat-set the helically coiled coupling elemenﬁs 36 while
10 the latter is being shaped by the screw member§ 40,41.
Operation of the apparatus thu§ constructed is as
follows: The thermoplastic filamenfary materiai 35 is
contipuously wound by the rotor'34 around the mandrel 14
into a row of helically éoiléd céupling elements 36.
15 At the same time, the core thread 16 is con;;gucusiy fed
. around the guide roller 19 th;ough :he holé 15 into the |
groove 17 in the manérel 14 and hence is inserted into
the longitudina; space 37 in the fgrmed coupliﬁg elements
'36.._The coupling_eleﬁents 36 Qound én the mahdrel 14 are
20 éucceésively.introduced in the helical grooves 44,44 in
ﬁhe screw meﬁbers 40,4i which are rofatiné in the Airec-
tion of the afrows A and B, ahd thenvthey are fed by the
screw hembers 40,41 in £he directiqg_of thé arrow C with
one leg 38 or 39 of each pair of. spaced legs 38,39 of

25 the coupling elements 36 is received in one of the



Qperation of the apparatus thus constructed is as follows: The

th plastic filamentary nmaterial 35 is continuously wound by the rotor 34°
ar the mandrel 14 into a row of helically coiled coupling el emrents 36.
1 the same time, the core thread 16 is continously fed around the

guide roller 19 through the hole 15 into the groove 17 in the nmandrel 144/
and hence is inserted into the |ongitudinal space 37 in the forned coupling
el enments 36. The coupling elenments 36 wound on the nandrel 14 are 20
successively introduced in the helical grooves 44,44 in the screw menbers
40,41 which are rotating in the direc- tion of the arrows A and B, and then
they are fed by the screm/nenbers_AqﬁﬂL_in the direction of the arrow C
with one leg 38 or 39 of each pair of.spaced |egs 38,39 of 25 the coupling

el ement s gbobveseaa, ¥adoifN thae cRfr Adipond inkP s HRP \isiniskéle 4
correspondi ng screw nmember 40 or 41 Flgufép4 The cﬁéé t read&€6 whi ch

i's recei v¢pigurehe)grogne térien thieadNd QJh:LJe‘h e Wasdh i 'frgstlf’@ and the

mandrel 14 is fed in the direction of the arrow C as the 5 coup
el enents gfoave lédxhythbemaudmlnmtbm%rﬂlth&hﬁg‘s)m Ftyrat eéﬁgrent s 36

whi | e advancing through the first portions 45,45 of the screw nenbers 40, 41
is mandrel 14 is fed in the direction of the arrow C as the _
5 coupling elements 36 are fed by the screw members 40,41.
| | The coupling elements 36 while advancing through
the first portions 45,45 of the screw members 40,41 is W/
shaped to have a pitch which corresponds to the pitch Py
of the first portions 45,45.
10 Due to the third portions:47£47 varying in pitch
'P3 to reduce gradually in the direction_of'the arrow c,
the coupling elehents'36 are shaped to have correspond-
ingly varylng pltches while they are fed through the
thlrd portions 47,47. During that time, the core thread
15 .16 is compressed or squeezed as at l6a of Figure 6 by
adjacent legs 38 or 39 1n the longitudinal dlrectlon.
”thereof to gradually reduce its 1ength and s1multaneously
to anrease its thickness and w1dth.. _ -
The coupllng elements 36 are flnally shaped and g
20 heat-set to have the pltch P while they pass through the
heated second portlons 46 46 hav;ng the pltch Pz substan-
_ tlally equal to the pltch P. Durlng that tlme, the core
thread 16a is squeezed as at 16b of Flgure 6. .The core

thread 16 has now been reduced lts length by a dlstance

25 (P1-P2) and simultaneously lncreased its thlckness and




sﬁéped'to have a pitch which corresponds to the pitch [err] of the first
portions_45,45. 10 Due to the third portions 47,47 varying in pitch’
P3-to reduce gradually in the direction of the arrow C, the coupling

el enmeAts 36 are shaped to have correspond- ingly varying pitches while ;}3
are- fed through the third portions 47,47. During that tine, the core th '
15 .16 is conpressed or squeezed as at 1l6a of Figure 6 by adjacent |egs

or 39 in the longitudinal direction thereof to gradually reduce its |ength
and sinultaneously to increase its thickness and w dth. -
The coupling elenents 36 are finally shaped and 20 heat-set to have the
pitch P while they pass through the heated igcgnd portions 46,46 having the
pitch P2 substan- tially equal to the pitch™P. During that tine, the core

A58 Aot BRebhEUB SeD, e R 0 sl han

been reduced its ['ength by aneousTy

increased its thigkngasnadd extent!cortedbBnaihle t0isie! igAARED (H)us,)

squeezed is stretc e to such an extent "corresponding to the
(P1-P2) so as to gakgsOdb thkeSBuknhageshienkhbe “heh ivhe ovplimRt @135 are

sewn to a slide fastener stringer tape (not _ o
ments 36 are sewn to a slide fastener stringer tape (not -
S shown). The amount of sqﬁeezing or the stretchability of
the core thread 16b is uniform throughout the entire |
lenéth thereof'ana can be varied by changin§ ghe distance
(P;=P3) . Fine adjustment of the stretchability cah be
achieved by'coﬁtrolling the braking force on the roller
10 19. |
" With the;abéve-described,arrahjement,1'“‘ :
the core thread has a certain degree of stretchability
which corresponds to its shrinkage when the coupling
eleméhts'are sewn to ghe slide fastener stringer tape. -
15  such degréé of'stretchabilitlean be controlled by the
Y ' screw members having the respective third portions v;ry-
ing in pitch to_gﬁadually reduce in.a direction from one
end to the opposite end of the screw members. The second
portions of the respective screw members, which are con-
20 tiguous to the third portions and have a uniform pitch,
maintain the stretchability of the core th;eaq at a con-
stant rate throughout the entire léngth thereof. The
coupling element shaper is simple in construction, reliable

in function. and easy to maintain.



5 shown). The anount of squeezing or the stretchability of the core thread,
16p=hs uni form t hroughout the entire length thereof and can be varied by

cgaggang the distance [err]. Fine adjustnment ef—the-stretchahility can be
b

a ed by controlling the braking force on the roller 10 19. Wth the‘~}
a descri bed arrangenent, the core thread h ' e of '
stretchability which corresponds to its shri nkgﬂmmmnllgllﬂgﬁwl ng

el ements are sewn to the slide fasyener stringer”tdpe. 18 Stch* degree of
stretchability can be controlled by the screw nenbers having the respective
third portions vary- ing in pitch to gradually reduce in a direction from
one end to the opposite end of -the screw nenbers. The second portions of
“the respective screw nenbers, which are con- 20 tiguous to the third
portionsChaiméave a uniformpitch, maintain the stretchability of the core
thread at a con- stant rate throughout the entire |l ength thereof. The
coupl i ng el ehent shapepphtatpapferi shepasor acriown pfehiediicalily f unction and

easy to mai ntain. .- 12 - dainms:- 1. ~ An apparatus for shaping a row
of hel i ce¢ided continuous coupling elements defining therein a

longltudlnal space ne;e1v1ng therein a continuaus core
_thrgad, each_cpupling_element having a pair of spaced
5 legs, said apparatus comprising:_ o o _ -
(a) a mandrel adapted to wind thereon the coiled N
coupling elem=nts and héving a longitudinal groove for
. the passage therethrough of the core thread; and_3
(b) a pairlof externally threaded cylindrical
10. screw membérQ.disposed parallelly on qppositg sides
of said mandrel in_lateral alignment with the same and
corotaﬁable in a common direction to feed the coupling
elgmenis and. the core thread longitudinally from one
end to the opposite end thereof}_safﬁ’Eaid screw member
15 .havihg'a_cylindrical shank and a continuous helical
thread on.said éhank to define_therebetwéen a_helical

groove for receiving therein one leg of each pair of



coil ed conti nuous coupling el enents defining*there%a—aHLQngLLudLnaI space

receiving therein a continuous core thread, each coupling el enent
pair of spaced 5 | egs, sai d appar at us conpim ﬂurmmmﬂulundrel a,
to wind thereon the coiled coupling el enents i tudi
grbome’for .the passage therethrough of the core threa and*(b) a pair of
externaLLy threaded cylindrical 10. screw nmembers dlsposed parallelly on
opposite sides of said mandrel in |ateral aljizgnment with the same and
corotatable in a conmon direction to feed the coupling el enents and.the
core thread longitudinally fromone end to the opposite end thereof, each
aid screw nenber .15 having a cylindrical shank and a continuous heli cal
thread on said shank to define therebetween a helical groove for receiving
therein one |l eg of each pair of spaced | egs of the coupling el enents,
said screw nmenber including at said one end a first portion having a flrst
pitch larger than a predeterm ned pitch of the coupllng el enents as shaped,
at said opposite ec, ort aV| a secqnd .pi.t.ch

{E%gbé I%Pé f)(LJ)J04§¥14§ nksy PﬁdeSB5FFI ﬁmber

substantially equal” 10 Sal o predetermn

bet ween said first;and, saFPret Y id Yre éﬂH@QPQHf%tr%QQtlon having a

first pitch larger'than a'predete:mined pitch_dF the

coupling elements as shaped, at.éaid opposite end a
U, | 5 second portion having a second pitch substantially
equal to said predetermined pitch, and a third portion
between said first and second portions, gradually redu-
cing in pitch in a direction From-said one end to said
oppasite end.
10 2.  An apparatus according to claim 1, said second
portio.n being longer than each of said first and third portion.
3. An apparatus according to claim 2, said first
portion being longer than said third portian.
4. . An apparatus according to claim 1, said
15 threads being substantially square shaped.
5. - An apparatue according to any preceding

‘claim, said helical groove having a uniform width



cing in pftch in a direction fromsaid one end to said opposite end.. 10’

2. An apparatus according to claiml, said second portion being | onger

"t ha h of said first and third portion. 3.. __Am_appaLaLus_aQQQrding to s
cl g said first portion being |onger than said third portion. 4. An
ap us according to claiml, said 15 t hread ally -

squ shaped. 5. ° An apparatus according to aiunmmuamﬂgllmmlm sai d

heli cal groove having a uniformwdth _ - 14 - tHrobighbut" tife I*ength of

sai d screw nenber. 6. An appar at us accordlng to any preceding claim
wherein neans, i s di sposed upstream of said mandrel for controlling a

tension on the core thread, said tension 5 control neans including a

pair of rollers normally. urged agai nst each other,one of said roller belng
adapted to wind therearound the core thread in one turn, and neans
associated with -said one roller for applying a braking force to said one
roller while 10 said one roller is. being rotated. 7. An appar at us
accor di nghtroughaiut & hes diesh ghjip|o/fi repitb@Trdwnaemtiem. a pair of friction
di ses 6. An apparatus according to any preceding.claim,
wherein means ig disposed_upstream of said.mand;el for
controlling a tension on the core thread, said tension
5 control means inclu&ing a pair of rollers narmélly. \;f
~urged against each other, one of said roller being
adapted to wind therearound the core thread in one
turn, and mzans associated with said one roller for
applying a braking force to said one.roller while
10  said one roller ié-ﬁeiﬁg rotated. L
7. ,_An.apparatus accorpidg £o claim 6, said
applying means including a pair of friction discs
disposed one on each side of said one roller, and a
spring urging said Fricfion discs and said one roller
15'_.into pressed engagement with one another. o | ’

8. An apparatus éccording to claim 7, said fen-

'sion control means including a fixed bracket, a shaft



dlsposed one on each side of said one roller, are—a—spring urging said
friction discs and said one roller 15 into pressed engagement with on

apot her.. * 8. An apparatus according to cIa|n1 l’ cont
means--i ncl uding a fixed bracket, a shaft ﬂnuuw sai .
brackeét and having a col l'ar at one end thereof a'spting cover se ed

to the opposite end of said shaft, said one roIIer and said friction discs
bei ng rotatably mounted on said shaft bet wedis sai d bracket and said coll ar,
said spring being disposed on said shaft_ between sai d cover _and said
bracket and urgi nipweRalbed ¢l saidapmackes ppracha¥Angi 3cSOLARES predBed

engage- nent with ope anot her between said bracket and said collar.
end thereof, and a spring cover secured to the opposite

- __T\

end of said shaft, said one roller and said friction
discs being rotatably mounted on said shaft between sald
bracket and said collar, said spring being dz.sposed on said
shaft between said cover and said bracket and urglng said
one roller and said friétion discs into pressed engage-

ment with one another between said bracket and said collar.




