2173442 METHOD AND APPARATUS FOR FORM NG A ROW OF ZI GZAG COUPLI NG ELENENTS '

FOR SLI DE FASTENERS The present invention relates generally to the
production of slide fasteners, and nore particularly to a method of and an
apparatus for formng a rom1of continuous zigzag coupling elenents for-
slide fasteners 5 froma filanment of thernoplastic synthetic resin. ‘
Canadi an Patent No. 669, 722 and Japanese Patent Lai d-Open Publicati-on No.
59- 125506 di scl ose a coupling-el ement form ng apparatus mhiggk rjses.a
heat ed di e wheel having an annul ar central groove in 10 its mg
surface and a pair of rows of circunferentially staggered pins di sposed one
row on each side of the groove. This prior apparatus al so conprises a
series of morklng units, i.e. awinding unit for winding a monofil ament of
t her nopl astic 15 synthetic resin around the.pins in a zigzag form across
t he groove, a bending unit for forcing the zigzag nonofilament into the
groove to forma row of zigzag coupling el enent bl anks having parallel |egs
i nterconnected at their | ower ends by | ower connecting -2- portions, a
punching unit for conpressing the |ower cenneeting portions against the
bottom of the groove to form coupling heads each having a pair of |ateral
proj ections, a hameri rgeTHOD ARS APPARATUSIEORNEORMIMIG B IRemdiory upper end
portions of the parallel |egs

ZIGZAG COUPLING ELEMENTS FOR SLIDE FASTENERS

The present invention relates generally to the

production of slide fasteners, and more particularly to
a method of and an apparatus for forming a row of
continuous zigzag coupling elements for slide fasteners
5 from a filament of.thérmoplastic synthetic resin.
Canadian Patent No. 669,722 and Japanese Patent
Laid-Open Pubiication No. 59-125506 disclose a
coupling-element forming apparatus which comprises.a
heated die wheel having an annular central groove in

10 1its peripheral surface and a pair of rows of

e,

circumferentially staggered piné disposed one row cn (
each side of ﬁhe groove. This prior apparatus also
comprises a series of working units, i.e. a wihding
unit for winding a monofilament of thermoplastic

15 synthetic resin around the pins in a zigzag form across
the groove, a bending unit for forcing the zigzag
monofilament into the groove to form a row of zigzag
coupling element blanks having parallel legs

interconnected at their lower ends by lower connectiing



T t

| ateral ly outwardly away from each other to formrai sed connecting porti-ons
interconnecting.adfacent coupling el enent. bl anks, and a di schargi ng unit
for renoving the thus finalized coupling elenments fromthe die wheel, 10

t hese \wor ki ng unit's being arranged around the peripheral surface of the die
wheel in this order. Further, a heating means, such as an electric heater
or a lowfrequency induced heater, is nounted in the die wheel for heating
the whole thereof to a tenperature 15 subtable for heat-setting of the
nmonofi |l ament. The discharging unit includes a scraper having .a distal end

touching the botsert déns hea aparéRingehhPPeEst gbRpYeseinghend gowasel .
| medi ately before it is discharged, the nonofilanment in"the shape of 20

coupl i ng el enentsonsectshqnpanviishy dgainset thy bbevwbhgoBUthiedgraice to
However, because the nonofil anent about to be discharged remains to be soft
at the heat settfogmteopel bbgrbedds éachhbakitaged daérwb€ellateeafll i ng heads
formed on the nonofil anent woul d be objectionably 25 deforned due to the
contact with thepxbieatiend, of hammscingennithdése obpastioondemands!)orfroed
coupling heads would result in staggered inter-elenent pitches as - 3-
exposed to the whendbhgthppeut epdepaktiofheofr tbenparaldeii degseeks to
provi de a nethod of - and an apparatus for form ng a row of zigzag coupling
el ements, in whikdterabhofeveavendlpf avagr hspmasarh Sther to foym halised

resin can be shqped intp the fipal form of ) .
onnecting portions interconnecting adjacent coupling

element blanks, and a discharging unit for removing the

- thus finalized coupling elements from the die wheel,

10 these working units being arranged around the
peripheral surface of the die wheel in this order.
Further, a heating means, such as an electric heater or
.a iowQEf;éuéncy inducéd hééﬁéé; ié-méﬁnﬁea.in the die
wheel for heating the whole thereof to a temperature

15 suitable for heat-setting of the monofilament.

The discharging unit includes a scrépef having a
distal end touching the bottom of the annular

Y 'peripheral groove of.the.éie wheel. Immediately before

-it €;de;;Héf§éd, £heﬁmonofilament in the shape of
20 coupling elements is instantanously heat set by blowing
outside air. However, because the monofilament about
to be dischérged remaiﬁs to-be_$oft at thé heatléetting
temperature due to the heated die wheel, coupling heads
formed on the ﬁbhofilament would be objectionably
25 deformed due to the contact wifh the di§tal-end of the

scraper. These objectionably deformed coupling heads

would result in staggered'inter—element pitches as



coupling elenents -easily and stably and in which the coupling elenments of  °

the final shape can be discharged froma heating die wheel w thout being .

obj ectionably deforned. Consequently the present invention enables an 10 _

i nproved rate of production. According to a first aspect of the présentws’

I nvention, there is provided a nethod qg formng a row of continuous zigzag

coupling elenents for slide fasteners on a rotating di e wheel having an

annul ar 15 groove in its peripheral surface, and a pair of rows of

circunferentéxbbyedtaggehedwﬁhdspfdthposmdsdﬁe radwr .on each si de of said
roove, said net [ he a eel

?ron1|ts I nsi de gﬁghﬁgggéh§ QQVEEQI t%%gﬁ mﬁﬁ 4%acou I'ng éﬁ%nﬁ%?

f or mat- on, tABAwWABI aPpArasng fes \ﬁ/l@ééllnlgeﬁalw ®E &mt@uﬁm

tenperature éhéﬂEhE¥ 'Qﬁebhﬁhﬁ”ath%nb%qﬁ%héh&f%fa&ﬂﬂﬁdﬁbfb£E¥Eﬁ"aﬂent of
t her nopl asti efic resin is deform (b) winding the

nnﬁbflIanents$P¥BPﬁéFeF95éPoGﬁ& Pﬁesﬂﬁﬂ§daéﬂﬁ§5t@ﬁb§%ﬂﬂﬂaﬁo e in a

zi gzag 1;1 orm céamiﬁgcpmgméheszegaagymamf isltapyt and- tie Wil ath@r oove so
as to shape t

b1 anks: havi n§OBRTAREPLageRta”be sl einar shathliodl ' Biiadih ende by
| ower connecfrom poheavisg @dp whnpﬂesamm@umhédnngﬁbuxﬂdﬁxnnahﬂythe
e ned, oo BbERagheTeELaBbaRERCY RGN, TndiiN A LAy A
coupl i ng el ekmprevedngate) ofnpesaducsipnpef ore sald conpr essi ng,
According to a first aspect of the present '
invention, there is provided a method of forming a row o/
of continuous zigzag coupling elements for slide
fasteners on a rotating die wheel having an annular
15 groove in its peripheral surface, and a pair of rows of
: clrcumferentlally staggered pins, dlsposed one row on
_each_s;dg:qﬁ_sald_grqove. said method compr1s1ng the

steps of:
(a) heating said die wheel from its inside such
20 that, tp:oughout the coupling element formation, the

whole of said die wheel remains at a predetermined
temperature slightly lower than the temperature at which
a monofilament of thermoplastic synthetic resin is
deformable; _ :
29 ~ (b) winding the mohofilament alternately around the
| pins across the annular groove in a zigzag form;
- {c) forcing the zigzag monofilament in the annular
groove so as to shape the same into a row of folded
U-shaped zigzag coupling element blanks hav1ng parallel
30 legs interconnected at their lower ends by lower
connecting portions; '

(da) compre551ng the lower portlons of the U-shaped
coupling element blanks into the shape of couplzng heads
and putting the coupling element blanks in a final form

35 of the coupling elements; and

(e) 1mmed1ately before said compre831ng,

add1t1ona11y heat1ng the die wheel -locally from its



addrtional |y heating the die wheel locally fromits: 4 outside such' that
the tenperature.of the nonofilament in the formof U shaped coupling

el emént bl anks rises to a characteristic heat setting tenperature of the
thernhp1ast|c synthetic resin of. the nonofilanent. 5 - According to
a second aspect of the present invention there is provided an apparatus for
form ng a row of continuous zigzag coupling elenments for slide fasteners
from a nonofil ament of thernoplastic synthetic resin, said apparatus
conprising: 10utside sugh) thatr she; t@mpexaﬂuIeMuﬁﬂth&nmnmnfxﬁamand fnane
f.or rotation and having an annular groove in its peri pheral surface, and a
pair of rows BRecfPEmMnPErUnehaped §P§@Qéﬁ@d%@am§nﬁsﬂinnkbcrmsemwtmnaeach
side of said apnul ar grooye: : (c) a winding unit disposed in
confronting r® %f?%ﬁegBBEAFdhﬁéFlEﬁéF&PQSGﬁMQQiaﬁuﬁﬁmecﬁkemheel f or

wi ndi ng the ofilapent.alterpnately aroynd said pins across said annul ar
groove in a z 6555°? ﬁ%lfdfynﬁhﬁéﬁﬂlﬁ&séﬁlPﬂmﬁﬂﬁxﬂﬁﬁQﬁikiﬂﬁn%ntlng

relatl n 20 sur,face of said die wheel and spaced

circu erentlallyg? ﬁ&%ggékgn%&gﬁ§°ﬂﬂlPsPﬁcﬁhQQMQQQHHRﬁFQﬁ trotation of
R L SR TR D e B
gﬁgg' wgl g\l/\:r %&%n#ea?ﬁtéfﬁﬂo\gg Qfaglalgelcoup(‘ﬁnlgnteqre(fnoer}lr{:esctfeodr aélfcir]teel r 1 ower
' fasteners from a monofilament of thermoplastic synthetic
&/;- resin, said apparatus comprising:
10 ‘(a) a frame:
(b) é‘dle wheel mounted on sa1d frame for rotation
and having an annular groove 1n 1ts peripheral surface,
- and’ a~'pair of rows of circumferentially-staégeredqpins
‘disposed ooéVfow on each side of said annular groove;
15 (c) a ﬁinding unit disposed in confronting relation
' to said peripheral surface of said die wheel for winding
the monofilament alternately around said pins across
- said annular groove in a 2igzag form:
e (@YVa T bending unit disposed in confrontiﬁgifelation
20  to said peripheral surface of said die wheel and spaced
‘circumferentially from said winding unit in the
direction of rotation of said die wheel fot.forcing the
zigzag mohofilament in said annular groove so as to
shape the same into a row of folded U-shaped zigzag

o5 coupling element blanks having parallel legs

interconnected at their lower ends by lower connecting

portions;



— _ . - "-‘Q& .
portions: - 5 (e) nmeans |nc{ ¥ng a punching un|t dlsposed I n confrontlng
relation to said peripheral surface of sgld di e wheel and spaced
circunferentially fromsaid bending unit“i'n the direction of rotation of. -
sai d di e wheel for conpreSS|ng the | ower connecting portions of the
U-shaped coupling 5 el ement bl anks into [err] shape of coupling head?
for putting the colel imesgs dichwinga biraiks Uit distbietain doofrmtir tebatiaqowpdaichg
el ements; (f) an interior heater disposed within said die -wheel for heating .
the | attersuclperbrheral heunfighof said dbepiiery ans sprard ebravafexantiate fhwl e
of said die wheel remains at-a predeterm ned_tenperature slightly 10
| ower than théaﬂérﬁ%\da@%r‘-@lﬁtl%ﬁ‘ R iHirRet imnef iTciaein PE dfofimpheel 48 ()

an ext-eri or heater dis Wen err bendj n nd sai d punchin

ani ¢ Samoresairh Feq Lo camegt g pﬁﬁg’r%% o e sePedichonl wanee .
1y suc 4 t he
ApoReSt ol

h [ dd :
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exanple wth referepgp aho;fﬁt}éﬁlé‘xc%%{’éf‘ﬂlg aM‘iﬂQ.% El?é“ eef 'f%&”l“r‘eajclhé

a side elevational vi'ew of an apparatus orn1n Om/Of Zi

coupl i ng el engipis] el iat 0 tmsudwoaﬁeme bBNﬁﬁhborbleﬁév%'rf%?maac@an&%heAfA
and 5A are fragnmentary enl arged plan view of a.dié wheel, IIustratlng t he

manner in whi Glhole "ENQhid ¥1BNIhde3 PIREARE SR ¥ehdedebanfithel nﬁéﬁtpéreft@:‘ﬂeosflléhﬂlzﬁg
coupling elenents; Figures 2B, 3B, 48 and SB are cross sectional

10  lower than the temperature at which the monofilament is deformable; and;‘J

'(g) an exteri disposed betwee! ; bending unit and

said punching unit i n relation to. s ; .’ﬁheral surface

of said die wheel. % nally heating said}dig wheel locally
. such that the tempera “the monofilamentf;h'ﬁhe form of - U-shaped

15 coupling element blanks rises to a characteristic :heat setting temperature

. of the thqrmoplastic_??nt@é}ic resin of the monofiiament.
_ﬁThe inyentioﬁ will Ea described by way of exaﬁple_withfreference
fa-the accompanying drawinés, wherein:- |
Figure 1 is a side'alevational view of an apparatus for forming
20 a row of zigzag coupl;ngiaiaments according to the present invention; ~
Figures 2R, 3A, éA aad SA are fragmentafy enlarged plan view
af a die wheel, il;qstratiﬁg_the manner in which a monofilament is

progressively shaped inté a row of zigzag coupling elements;

Figures 2B, 3B, 4B and 5B are cross sectional



views taken along |ine:-X-X of Figures 2A:: 4A and 5A, respectively; and
Figure=6 is an .enl arged cross-sectional viev;
1. 5 - As ' shown-iin ‘Figure 1, an apparatius for formng a row of
qontfhuous zigzag coupling elements 11 fop slide fasteners includes a die
wheel 1 mounted on a frame 2 for rotationfpby a suitable drive (not shown).
The die wheel 1 has-an annul ar central groove 5 in its 10 peripheral
surface 3, and a pair of rows of circunfdfeﬂtﬁalIy;staggered pins 4, 4

di sposed one row on each side of the groove 5, as ‘shown in Figures 2A, 2B,
3A, 3B, 4A, 4B, SA &AM tiked NeIhEl ik xPpaids Hidwwess dA cidiundrerandial |y
staggered projections 6,. 6 on 15 opposite side walls of the groove 5. The
apparatus al so i@ udespedd EIRG WHE 12 for winding a nonofilament 7 of

t hernopl astic synthetic resin, such as polyester and polyani de, alternately
around the pins 4,4 acr83§urRebgisora Bnlarged gragseeedtdanalFiviewe 2A), a
lifting unit 13 ok_ILfﬂih% hhe zi gzag .monofil ament 7 away fromthe pins 4
(Figure 3B), and“2*68ndrRG%uritt*®14 Pn th& 108 R df- a rotary di sk for forcing

the lifted zigzag nonofiy.a 7.in rogve 5 to forma row of, zi gzag
coupl i ng el errgnt 25 bl arﬁs%gﬁgvilﬁg%gg&g% el’ Iéé’g‘_fgﬁfagaltrﬁseriocfn %t
th?!r | ower endsrg% B?“%%nQQQﬁ%%%'QQg%%5tE%E%ﬁfﬂéﬂgf§%é#%5”“1:¥@r slide

fasteners includes a die wheel 1 mounted on a frame 2

. for rotation by a suitable.arive (not.shown). The die

— ‘wheel 1 haé an annular dehtral groove 5 in its

| 10 Peripheral surface 3,'and a pair of rows of
circumferentially staggered.pins 4, 4.disposed one row
on eaéh side of the groove 5} as shoWn in Figures 2A,
2B; 3A} 3B, 4A, 4B,‘5A and.gé:.ﬁﬁe;é.Séihél;.pAir of
rows of circumferéntially staggered projections 6, 6 on

15 opposite side walls of the groove 5.

The apparatus also includes a winding unit 12
for winding a monofilament 7 of thermoplastic synthetic
resin, such as polyester and polyamide; alternately
around the pins 4,4 acfoss’the éroo;élé ig:é’zigzag.

20 form (Figure 24), a lifting unit 13 for iifting the
zigzag monofilamént 7 away from the pins 4 (Figure 3B),
and a bending unit 14 in the form of.a rotary disk for
forcing the lifted zigzag monofilament 7 into the |
‘groove 5 to form a row of zigzag coupling element

25 blanks 8 having parallel legs 9,9 interconnected at
their lower ends by lower connectihg portions.(Figures

3A and 3Bf.

w:t.aken along line A-A of Figure™



The apparatus still also includes a punching unit 16 for conpressing or

def orm ng each | ower connecting portion to forma coupling head 10 having a
pair of lateral projections (Figures 4A and-4B), a 5 hamering unit 17 for
bendi ng upper end portions of the parallel legs 9,9 laterally outmardly:g‘
away from each other to formraised cgnhnecting portions 9',9" :
i nterconnecting adjacent coupling elengnt blanks 8 (Figures 5A and 5B), and
a discharging unit 18 for 10 renoving the thus finalized coupling elenents .
11 fromthe die wheelrde Jfeadiecharging ¥0id 1Rchiaabl Lheuhehinhgf a
scraper having a distal end touching the bottom of the groove 5. "The

peri pheral surdmice 13 ofor heobresbery drigenddini hgnahty (awedescri bed

bel ow)- 15 heated locally by an exterior heater 15 disposed on the upper

side of the dicomieeting fporbiban setfory aheoapbbhyl hemat 19 havilkhg kor m of
U-shaped coupling el enent blanks 8, and is cooled locally by a cooling unit
20 di sposed orpdihe dbviaterale pfojéet doms WhBegutes28A and 4B)pceording to
the types of coupling elenments, the hammering unit 17 nmay be omtted, and
accordi ng tgp thameeomicig i wmst f b7 fenpeending, upherceofli pgronons20fakse may
be omtted. As shown in Figures 1 and 6, the die wheel 1 is 25 fixedly
nmount ed on a sfall3l rkegs abl 9 bappoallyl outvaedlyaaway &ndmhasch hol | ow
24 within which an interior heater 26 is disposed for heating the whol e of
the die wheel OLR&F 4L tIPHRIi FALFSA | AN PRGHLERG BPELions 97,9!

interconnecting adjacent coupling element blanks 8

"

(Figures 5A and 5B), and a discharging unit 18 for LJ

10 removing the thus finalized coupling eiements 11 from
the die wheel 1. The discharging unit 18 is in the
form of a scraper having a distal end touching the
bottom of the groove 5. Thenperipheral_surface 3 of
.the die wheel 1 is additionally (as described below)

15 heated locally by an exterior_heater_ls disposed on the
upper side of the die wheel 1 for heat setting the
mpnofilament 7.in the form of U-shaped coupling element
blanks 8, and is cooled locally by a cooling unit 20
disposed on the.lower side of the die wheel 1.

20 - According to the types of coupling elements, the
hammefing unit 17 may be omitted, and according to the

_.ccnditions for temperature, the cooling unit 20 also
méy be omitted.
As shown in Figures 1 and 6, the die wheel 1 is

25 fixedly mqunted on a shaft 30 rotatably supported on

the frame 2 and has a hollow 24 within which an.

interior heater 26 is disposed for heatihg_the whole of



slightly lower than the tenperature at which the nonofilament 7 is -
defornable. The interior heater 26 conprises a-|lowfrequency '
el ectrgonmagnetic i nduction coil fixedly nmounted on the frame 2.
Al'terngtively, the interior heater 26 may be an electric heater or a
tréat - mredi um circul ati ng heater. The die eel 1 has in its one side surface
a nunber of opeénings 27 comruni cating w the hollow 24 10 for radiation
pur poses. Also as shown in Figures 1 and‘zf-the exterior heater 15 is
di sposed in confronting relation to the peripheral surface 3 of the die
wheel 1 and incl udes dGidlwisdepi bes@2ad dro hemiredabnrjitantdempenatur@3 of 15
general ly G shaped cross section connected to the blast pipe 22 and
encl osi ng an uppeil irthbnleres Hhperiimctemreiataee 3t whickobbe 23 is
cl osed at "one end (left in Figure 1) adjacent to_the, punching unit 16 and
is open at the otwfe‘rﬁcﬁfﬁ‘?qtgﬁl 1% ‘iﬁé‘h‘l'r%ati])e‘zo %‘&ﬁa’c&h‘?rf%”tﬂ%ab%ﬁd%g
unit 14 so that the heated ai% ig#roduced fr§g1the blasﬁ.gi?e 22 tlows from
the punchi ng- uni CURF 1T HE WA HFATRRTY RIEF R ORRIBFT AT FBRAYGFIGR arr ow
a. A change-over valwv i int b b pe k rgin

g U G Bod By TR ELh 1O LY Db Adhe PSP AZeLPRafll 5E191 ) N

heated air 25 5Jp_on ermmnati apparat us operation. ew se;,

Curface 3 of the ¢ PR unEn TIoond | nel haeets B et B het e P St e

air, and a cover pdhfindeNngh adideEShaRethed@ss, section

The die wheel 1 has in its one side surface a
/ number of openings 27 communicating with the hollow 24

19 for radiation purposes.

Also as shown in Figures 1 and 6, the exterior
‘heater 15 is disposed in confronting relation to the
'peripheral surface 3 of the die wheel 1 and includes a
blast pipe 22 for heated air, and a cover 23 of

15 generally C-shaped cross section connected to the blast
pipe 22 and enclosing an upper portion of the
peripheral surface 3. The cover 23 is closed at one
end (left in Fidufe 1) adjécént to the punching unit 16
and is open at the other end'(right'in-Figufe 1)

20 adjacent to the bending unit 14 so that the heated air
introduced from the blast pipe 22 flows'from the
punching-unit end to the bending-unit .end in the
direction of an arrow a. A change—ovéf valve 21 is
mounted in the blast pipe 22 for discharging heated air

25 upon termination of the apparatus operation.

Likewise, the cooling unit 20 is disposed in

confronting relation to the peripheral surface 3 of the



connected to

t he bl ast pi pe 29 and enclosing a | ower portion of the

peri pheral surface 3. The cover 28 is 5 closed at one end (right in Figure

1) adjacent to the discharging unit 18 and is open at the other end (left
in Figure 1) adjacent to the hamering unit 17 so that the outside air i
i ntroduced fromthe blast pipe 29 flog fromthe discharging-unit end t¥&
t he hammering-unit end 10 in the direcjion of an arrow b opposite to the

directi on of
i nvention is
manner: 15

resin, e.g. PQ
pi ns 4 across

wheel 1 in a
nonof i | ament
subsequently

of folded Us

rotation of the die whéef* . The nethod of the present

arried qut on_the above-discribed apparatus in the follow ng
geﬁgrgt

Ppd dncdises &ndlast g hditaites ket heti c
l.vet hyl t halate, i | t t el d the
1he BBE Ao coSeER B B aner a it U Shavdd inds X i ion G o

GoHgeRepL oL b FIAt p2ER: 29 2 TR M 15 ano i s

aped coupling el enment bl anks

PBEESEn Be! RACRALIAING0URT R0 35t auhe Shanechq g a row

ving para lI'egs™ M, 9

i nterconnegt ed18keliNgir ocheWehaends gt 3% FQWRIr &£ aANNaRt Ntk Aordd oNse (Fi gures

3A and 3B):

| ower than t
honofi | anent

10

15

20

25

During that time, as described bel ow, the nonofilanment 7 is
heat ed by thegiBtBakgingeahngt 38 ahdd icOBHeat thkd JEHRErA AT g1 s¢d ghtly

he characteristic tenperature at. which the particul ar
¥niBigure 1) adjacent to the hammering unit 17 so that

the outside air introduced from the blast pipe 29 flows
from the discharging-unit end to the hammering-unit end
in the direction of an arrow b opposite to the
direction of rotation of the die wheel 1.

The method of the present invention is carried
out on the above-discribed apparatus in the following
manner:

Firstly, a monofilament 7 of thermoplastic
synthetic resin, e.g. polyethylene terephthalate, is
wound alternately around the pins 4 across the central
groove 5 in the peripheral surface 3 of the die wheel 1
in a zigzag form (Figures 2A and 2B). Then the zigzag
monofilament 7 is lifted away from the pins 4 by the
lifting unit 13 and is subsequently forced in the
central groove 5 so as to be shaped into a row of
folded U-shaped coupling element blanks 8 having
parallel legs 9,9 interconnected at their lower ends by
lower connecting portions (Figures 3A and 3B). -During
that time, as described below, the monofilament 7 is

heated by the interior heatér 26 at a constant

o/



def ormabl e. The nonofilanment 7, in the formof the thus 5 U shaped coupl.ing
el enent bl anks., 8 _retained in the groove 5, is additionally heated locally -
by t#s exterior heater 15 such that its tenperature rises to a heat setting
t enpexat ure, whereupon the | ower connecting portions of the U shaped
coupling el ement 10 bl anks 8 are conpreﬁ%fd or deforned, by a reciprocable
punch head 16' of the punching unit 16, #"nto the shape of coupling heads 10
each having a pair of lateral projection tFigures 4A and 4B)

Subsequently, the o gosed upper end portions of 15 the parallel |legs 9,9 of
t he coupling eleﬂ%Wé e 8L pabh ket 1ayer rbhaphehecababrctesdseis are

bent, by stepped portions of _a rotary hamer head 17' of the hammering unit
17, laterally cnﬁ%@ﬁ?ﬁ@x%ﬂ%ya?r%ﬁﬁ%ﬁcﬁﬂ%tﬂé¥tf6u%ﬁFnWPanéHaESHHeZtFﬁg

portions 9, 9 fég$§gﬁgs 5A and 5B). Thus the row of zigzag coupling
inal” sha

el ements 11 of a pe has been provided. Finally, this row of zigzag

coupling elenents 11 r ﬁgrﬁghééﬁ%{ﬁ%ﬁEOPvei§ {qeggg?%ggiggg%?gﬁcharged

fromthe peripheral surface 3 o dr e” Wheel B8P of the

di schar gi ng L%i tyLhad£Tcd @yl ity heringo0! 9k s td1er £021 had gHiﬁhg& Thus a

single cycl e bf coupling-elenent” formati on has been conpl et ed. ring
the above COUp”gﬁbdﬂéﬁﬁﬂﬂié(Hdﬂfﬂhéﬁﬁif§iﬁ@hté@eléééﬁibn9¥d£ﬁemhee| 1is

heated by the interior heater 26 so as to renain at a constant
exterior heater 15 such that its temperature rises to a
heat setting temperature, whereupon the lower
o/ connecting portions of the U-shaped coupling element
19 blanks 8 are compressed or deformed, by a reciprocable
punch head 16' of the punching unit 16; into the shape
of coupling heads 10 each having a pair of lateral
- projections (Figures 4A and 4B).
Subsequently, the opposed upper end portions of
15 the parallel legs 9,9 of the coupling element blanks 8
projecting from the central groove 5 are bent, by
stepped portions of a rotary hammer head 17' of the
-hammeriné unit 17, laterally outwardly away from each
other to form traised conne¢ting portions 9', 9°'
20 (Figures 5A and 5B). Thus ﬁhe row of zigzag coupling
elements 11 of a final shape has been provided.
Finally, this row of zigzag coupling elements 11
retained in the groove 5 is removed and discharged from
the peripheral surface 3 of the die wheel 1 by the
25 scraper of the discharging unit 18 after having been
cooled by the cooling unit 20. Thus a single cycle of

coupling-element formation has been completed.



tenperature ranging from[err].to [err] which is'slightly 5 lower than the’
characteristic deforimng tenperature of polyethyl ene terephthal.ate.

| medi ately before the coupling heads 10 are forned, the nonofilament 7. ln
the formof U shaped coupling elenent blanks 8 is IocaIIy heated up to the
10 characteristic heat setting tenperature of polyethylene terephthalat§’by
the exterior heater 15 through which heated air at a tenperature ranging.
from about 1200C to about 1300C is bl owmil According to the present

i nvention, it is 15 possible to. shape a nonofilanment of thernoplastic
synthetic resin intputhagptadeadorieneduplislgfalianait Gumiimy el enents
easily and stably. Also the coupling elenents in the predeterm ned shape
can be_ di schapgedtivan the diotantieg diiet hweelbdi nigs digatned orabtlye def or ned.
20 Consequently the present invention is particularly suitable for

hi gh- speed piadeztibenhehtarcast isouass toowesfaizi gtad QRUFLARE el enents. 25
-12- CLAIMs: - 1. A nethod of formng a row of continuous zigzag coupling
el enents for tempeeatasecmengiog £ nost K090 tw &7 0FRevhiclyi ke shighhlyar

groove in its 5 peripheral surface, and a pair of rows of

ci r cunf er gnt Lakey §haggéh@dc&%¥?CQQF§§6§éﬂ FTW@QNF%%R?F%FH@eO?fsald

groove, said nethod conprising the
polyethylene terephthalate.

Immediately before the coupling heads 10 are
formed, the monofilament 7 in the form of U-shaped
coupling element blanks 8 is locally heated up to the
10 characteristic heat setting temperature of polyethylene

terephthalate by the exterior heater 15 through which
heated air at a temperature ranging from about 120°C to
about 130°cC is blown.
According to the present invention, it is
15 possible to shape a monofilament of thermoplastic
synthetic resin into the predetermined final form of
coupling elements easily and stably. Also the coupling
elements in the predetermined shape can be discharged \J
from the die wheel without being objectﬁrmbly deformed.
20 Consequently the present invention is particularly

suitable for high-speed production of a continuous row

of zigzag coupling'elements.

25



steps of: (a) heating said die wheel fromits inside s

t hr oughout the coupling el enent formation, the whole of said die whee

remains at a predeterm ned tenperature slightly |ower t
at.mﬁbgh a honofitanment of thernoplastic synthetic resi

(b) wi ndi ng the nonofilanment alternately around the pins

coupling el enents; and (e) immedi ately before said conpressing,

[k

*

| R ETTER .

dcr dss"the
annul ar groove in a zigzag form (c) forcing the zigzag nonofilanent in the
annul ar groove so as to shape the sanme kntd-a row of folded U shaped zigzag
coupling el enent bl anks having 20 parallel |legs interconnected at their

| ower ends by | gweimseonnecting portions; (d) conpressing the |ower portions
of the U shapedcoupiTng el enent bl anks into the shape of coupling heads

and putting the coupling gbeABAt 025fckhdnks al Row bifN@ontdmdcals t he

addi tional Iy heaigpggt beugleénphetbmbaesl fprf sdidet fastenkds @u & de such
that the tenperature of the nonofilanment in the formof U shaped coupling

el ement bl anks ¢b686ihg @iehaheelehiasting heamnmalbirngroeweeriat ute of the

t hernopl astic synthetic resin of the nonofilanment. 5

2.
accordi ng togclpemiphetalt berfecapr apdng PAdrsodp reWscedl i ng t he

A net hod

nmonofilament in the final formof the coupling elenments i nmediately before

10

15

20

25

circumferentially staggered pins, disposed one row on
each side of said groove, said method comprising the
steps of:

(a) heating said die wheel from its inside such
that, throughout the coupling element formation, the

whole of said die wheel remains at a predetermined

.temperature slightly lower than the temperature at

which a monéfilament of thermoplastic synthetic resin
is deformable;

(b) winding tﬁe monofilament alternately around
the pins across the annular groove in a zigzag form;

(c) forcing the zigzag monofilament in the
annular groove so as to shape the same into a row of
folded U-shaped zigzag coupling element blanks having
parallel legs interconnected at their lower ends by
lower connécting portions;

(d) compressing the lower portions of the
U-shaped coupling element blanks into the shape of
coupling heads and putting the coupling element
blanks in a final form of the coupling elements; and

(e) immediately before said compressing,

additionally heating the die wheel locally from its



d|schaLgLng_Lhe_sanE_iron1the di e wheel. 3. A method according to”clain1i,‘

|nclud|ng 10

subséquéntty

nmonof i | anent
(a) a frane;

20 b i wheel d df f i
and havi ng an°8hfidfsr SQFEJ %8‘.‘ q}‘gs tﬁgﬁ%eﬁ un}eeﬁf(r)PtA’(s?gl QJH# § O‘{ :‘);)t ?E):Ngn
epti gblyfgkﬂggﬁrﬁdsﬂgﬁa . Ingﬁ?%(m%}eﬁ@%éﬁkfgﬁﬂks f said

con ron |ng

Sg+t% PEE&PPSE@E&‘& aﬁ%gﬂf s%%'t‘ili@ %e‘?@%‘?atf t he

of circunfer
annul ar- gr oo
relation to
nmonof i | ament
groove in a
relation to
C|rcunfere€t
rotation o

annul ar groo

10

15

20

25

t he operation of bendi ng opposite upper end portions

out mnmmlm’mlmEMeach other to formraised connecting portions

of the U-shaped coupling elenment blanks laterally

o °sai"d conpressing. 15 - 13 - 4. An apparatus for fornimf a
row of continuous zigzag coupling elenments for slide fasteners froma

L

of thernoplastic synthetic resin, said apparatus conpri sing:

ve, uni I Spose

nately aroand S across sal annul ar
Z’cﬂéﬁﬂo{:?é@hédkyﬁth@ﬁ%n edint oH HIS g.%fefrﬂé“' ng
sal d pefripheral Surface of said die whee spaced

ially 2. A methe®m secor@ing R Widi ri ¥ heudifect i on of
said die wheel for forcing the zigzag monof il anent in said

ve€ofpr 88ihg shapsetebeofadoiliing & heowiddio ffidl dhesh tU-ish afesl
final form of the coupling elements immediately before
discharging the same from the die wheel.

3. A method according to claim l,inchxﬁng
the operation of bending opposite upper end
portions of the parallel legs of the Ufshéped coupling
element blanks laterally outwardly away from eacﬁ other
to form ;aiséd connecting portions subsequently to said
compressing.

4. An apparatus for forming a row of continuous
zigzag coupling elements for slide fasteners from a |
monofilament of thermoplastic synthetic resin, said
apparatus comprising:

| (a) a frame;-

(b} a die wheel mounted on said fra@e for
rotation and having an annular groové in its peripheral
sﬁrface, and a pair of rows of circumferentially
staggered pins disposed one row on each side of said
annular groove;

(c) a winding unit disposed in_confronting_
relation to said peripheral surféce of said die wheel

for winding the monofilament alternately around said



zi gzag coupling el ement bl anks having parall el |egs Thterconnected at theif

l.ower ends by l.ower connecting 10 portions; (e) ne ' ' nchi ng
uni t- “di sposed in confronting relation to said peri W“ﬂ“ﬂ\m‘gﬂummsal d
die V\héel and spaced circunferentially fromsaid berding unit i & the -
direction of rotation of said die wheel for 15 conpressing the | ower
connecting portions of the U shaped couplifg el enent blanks into the shape
of coupling heads for putting - t he coupling el ement blanks in a final
formof the coupling elenents; (f) an interior heater disposed within said
die 20 wheel fw@imeaac¢ngsshsaidtarnudachgtbave ihrauglgrtgt fiermgupl i ng

el emrent formation, the whole of said die wheel renmains at a predeterm ned
tenperature slightly |bdkr 2hbendhegtenperdispesad whi confhentdngfi| anent
is deformable; and 25 .. (9) . an exterior heater disposed between

sai d bendi ng uielathirrate pridreripkeral nsesfiarenefngaidl dirowheelsai d
peri pheral surface of said die wheel = - 15 - for additionally heating
said di e wheel 3Rt FP3cchiimarierRnttaplyat ure of frAB FBAST WEAREARE in the

form.of U shaped coupli el enment, bl anks rjses to a characgteristic heat
setting tenserdttre ’g'? "Dﬁ% ‘%’rﬂé‘?%b‘?%s‘? cr%§?|'f'h‘éf‘i‘89r gaid é\‘et kgeel for

monof i 1 ament . G oA APPARE 15 20RO | anche! hsald LGh1 SR BELSR0 2
so as to shape the same into a row of folded U-shaped
zigzag coupling element blanks having parallel legs
interconnected at their lower ends by lower connecting

10 portions; |

(e) means including a punching.unit disposed in confronting

relation to said peripheral surface of said die wheel
and'spaced cirdumfefenﬁially from said Bending unit in
the direction of rotation of said die wheel for

15 compreséing the lower connecting portions of the
U-shaped coupling element blanks into the shape of
coﬁpling heads for putting the coupling element

/ " blanks in a final form of the coupling elements;

(f) an interior heater disposed within said die
20 wheel for heating the latter such that, throughout the
coupling element formation, the whole of said die wheel
remains at a predetermined temperature slightly lower
than the temperature at wﬁich the monofilament is
deformable; and
25 (g) an exterior heater disposed between said
bending unit and said punching unit in confronting

relation to said peripheral surface of said die wheel



'relatlon_Lo_saLd—pePrﬁheraf-surface of said die mheel ‘and spaced
rcunferentlalIi“mron1satd punching unit 10 for cooling the nonofil anent

.| n.the f1“ﬁlﬂ“ﬂu M“ “ oupling elenments i medi ately before d|scharg|ng*
t he sane 6. An apparatus according to claim4, "sai S
means |nclud|ng a annerlng unit disposed in confronting 15 relation to ™
sai d peripheral surface of said die wheehsand spaced circunferentially from
sai d punching unit for bendi ng opposite upper end portlons of the parall el

I f th h I bl ankg, | I dl f

cadh otner o OB L7 DS AEERS oA B0 6nkBal XeBaRiT SubsanYor o g
o

| nducti on corihiats L SpeEfy e O L oot %I‘*&ﬁg“?ﬁ‘:ﬁh%s%ﬁ"e??%?et'C

heat er incl ugj éﬁééﬂéﬁﬁﬁifhémgﬁ entd- bfgnﬁgp@igégstacgordlng to claim4,

sai d |nter|or heat'er udi ng a at medi um ci rcul at1 ng heater. 10. An
appar at us E““EH&P&E&éE&@éﬁénhéatSéégtiH%eiéﬁﬁePSEEEE Bei pgef | xedl y nmount ed
on said frame and bei ng acconpdated within a hollow of said die wheel. 11.
An appar atus tHimich Igst D C phthdt i 6ardsbnest ether mbaakdlameakydi ng a bl ast
pi pe for ated air, and a cover of generally C shaped cross section

5. An apparatus according to claim 4, further

comprising a cooling unit disposed in confronting
relation to said peripheral surface of said die wheel
and spaced circumferentially from said punching unit \/

10 for cooling the monofilament in the final form of the
coupling elements immediately before discharging the
same from said die wheel.

6. An apparétus according to claim 4, said means
including a hammering unit disposed in confrénting

15 relation to said periphéral surface of said die wheel
and spaced circumferentially from said punching unit
for bending opposite upper end portions of the parallel
legs of the U-~shaped coupling element blanks laterally
outwardly away from each other to form raised

20 connecting portions.

7. An apparatus according to claim 4, said
interior heater including a low-frequency
electromagnetic induction coil. |

8. An apparatus according to claim 4, said

25 interior heater including an electric heater.

9. An apparatus according to claim 4, said

interior heater including a heat-medium circulating



tohnected to said blast pipe and encl osing a portiomof—sad—peripheral
4surfqge, sai d cover being closed at one 10.-end adj o sai d punching
unit -and open at the other end adjacent to said bedﬂm@”uh ﬂ ”L t he
heat™®d air "introduced fromsaid blast pipe flows f L uni t end
to the bending-unit end. 12. An apparatus;faccording to claim5, said 15
cooling unit including a blast pipe for J side air, and a cover of
general ly C shaped cross section conneciqﬂ(to sai d bl ast pi pe and encl osing
a portion of said peripheral surface, sai'd cover being closed at one end
adj acent to a di selaaegi.ng station and open at the 20 other end adjacent to
said punching unit so that the outside air introduced from said. bl ast pipe
flows fromthe di schargilify- sthd iappagad uso adep nelimshitey-akd itm ehd.saizi A

met hod of forming a row of continuous zigzag coupling elenents for slide
fasteners subst aAftgri@rafepser] beg ng; tfH’qeéf%é’r apvates e sedcbfirans rand
drawi ngs. 14. An_apparatus substantially as described with reference to and
as illustrated i ReERE AECOMPARFEHy “dtditngs hollow of said die wheel.

s 11. An apparatus according to claim 4, said
exterior heater including a blast pipe for heated air,
and a cover of generally C-shaped cross section
connected to said blast pipe and enclosing a portion of

\~/_ . said peripheral. surface, said cover being closed at onse
10 end adjacent to said punching unit and open at the
other end adjac=nt to said bending unit so that the
heated air introduc=d from said blast pipe flows from
the punching-unit =2nd to the bending-unit end.
"12. An apparatus according to claim 5, said
15 cooling unit including a blast pipe for outside air,
and a cover of generally C-shaped cross section
connected to s1id blast pipe and =nclosing a porticn oI
W, o said peripherai surface, said cover b=2ing closed at <ne
end“adjacent to a discharging station and open at th=
20 other end adji:zent to said punching unit so ﬁhat the
outside air introduced from said blast pipe flows frecm
the discharging-station end to the punching-unit end.
13. A Maticd ofF forming 2 rows of centinucus zigzaeg
coupling slements for slize fasteners substantially zs gescriz-
25 with reference to tr2 accowmpanying Srzwincs.
14. An apparatus susstzntizlly es 2escribed with reference -

to and as illustrztod in the accompenying crevincs,




