2133077 APPARATUS FOR FORM NG A ROW OF ZIGZAG COUPLI NG ELEMENTSZRGR3SEIDH
FASTENERS The present invention relates generally to the manufacture of
slide fastener, and.nore part|cularly to an apparatus for formng a row of
conti nuous zigzag coupling elenents for a slide fastener froma filanment 5
of therppl astic material. Japanese Patent Publication No. 35-9477

publi shéd on July 19, 1950 discloses an apparatus of the type described.

whi ch conprises a heated die wheel having two rows of circunferentially
staggered pins 10 disposed one on each side of a gemtral groove in the

( die wheel, and a series of working units disposed along the periphery of
the die mheel for formng a row of continuous zigzag coupling elenments from
a thernoplastic synthetic resin nonofilanent while the 15 latter is carried
on the die wheel. Such working units are di sposed between a w nding unit
for wi nding the nmonofil anent around the pins in a zigzag formand a - 2
- discharge unit for renobving the fornmed coupling el enents successivley.
fromthe die wheel, and have respective-working heads projectable into the

groove to deformthe nonofilament into predeterm ned shapes. 5 Since the
di e wheel has a dianeter nuch |arger than the
-] -

APPARATUS FOR FORMING A ROW OF
ZIGZAG COUPLING ELEMENTS FOR SLIDE FASTENERS

o

The present invention relates generally to the
manufacture of slide fastener, and more particularly to
an apparatus for forming a row of continuous zigzag
¢oupling elements for a slide fastener from a filaﬁent

5 of thermoplastic material.

.Japanese Patent fublicat}on No. 35-9477
published on Juiy 19, 1950 discloses an apparatus of
the type descrlbed which comprises a heated die wheel
havzng two rows of c1rcumferent1ally staggered pins .

10 disposed one on each side of a central groove in the E.
— die wheel, and a series of working units disposed along
the periphery of the die wheel for forming a row of
continuous zigzag coﬁpling elements from a
thérmoplastic syntheﬁic resin monofilament while the
15 latter is carried on the die wheel. Such working units
are disposed between a winding unit for winding the

monofilament around the pins in a zigzag form and a



ﬁddth of the groove, the groove is neccesarily displaced slightly in the
direction when the die wheel is rotated, due to manufacturing
es in the die wheel. The discl osed apparatus has no neans for

| at er al
t ol -arenc

the ¥esult that the working heads are _broyught out of accurate reégistr

acconodating or 10 taki ng up such lateral oscillation of the groove w th
l%) ‘h
y

the groove. The nonofilanment is |iable to be unduly defornmed or damage

t he wor k
coupl i ng
effect f
pr esent

i ng heads projecting into such oscillating groove. The 15

el enemdiss dharRd ddignfvic retrwmgrd thid dwealedc aongl ibg used in
or a slide fastener. It is believed possible by neans of the

i nvent iedrertemtpy csuioshe savivdmya rfatons thte ch ec ashefedr, mamdr tuarvef

cont i nuous zigzag coupling elenments reliably with 20 accuracy.
further believategnesdiibte workimghdegda mrojesdahle dndot ithe groovevitde an
s having neans- for accodocating |ateral oscillation of a rotating
| on wiedierm riley Rono Gl amenthagites itrededeamined shapes. def or ned
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I ng di e wheel . -3- _According to the .present inventian
o appd T Ghe ERAEHE

It is

there is

EF00¥s, 45, fggcesarily displaced -

slightly in the lateral direction when the die wheel is

rotated, due to manufacturing tolarences in the die wheel.

The disclosed apparatus has no means for accomodating or

10 taking up such lateral oscillation of the groove with

- the result that the working heads are brought out of

accurate registry with the groove. The monofilament is

1

liabie to be unduly deformed oridamaged by the working
heads projecting into such oscillating groove. The

. coupling elements formed from such demaged filament

cannot be used in effect for a slide fastener.

It is believed possible by means of the present

invention to provide an apparatus which can form a row

of continuous zigzag coupling elements reliably with

20 accuracy.

It is further believed possible by means of the

present invention to providé an apparatus having means-

‘for accodocating lateral oscillation of a rotating die

wheel on which a filament of_thermo?lastic_material is

25 | deformed into a row of zigzag coupling elements by means

of working heads projecting into and movable in harmqny '

_with a groove in the periphery of the oscifiating die

wheel.



zi gzag coupling elenents froma filament of thernoplastic material,
‘conprising a frame; a heated 5 die wheel nounted on said frane and having a
gr inits peripheral surface, and a pair of rows of circunferentially
st red pins disposed one on each side of said groove; a'winding unit for
Wi the filanment alternately around said pins across said 10 groove A
afzigzag form a lifting unit for IiLftgiag up the zigzag filanment away from
said pins; a bending unit for pushing the l'ifted zigzag filanment into said
groove to forma rowagtozddagy teothkl paedldttihventiond R¥edd 8ls | €S

i nterconnected at one end by first 15 connecting portions; a punchlng uni t
for punchi ng paokidédt e appaeetusgfpwrfnmmdngoafwa|afcawmﬁnn;duaad and a
di scharging unit for renoving formed coupling el enents fromsaid die wheel,

all said unitgigshggcobppdsadedrnentst fzoper Slidemensuciface of said die 20
wheel in the described order, eacgh_of said bending and punchi ng units

havi ng a wor kFH@rﬂéaé}aﬁFbFeE‘F§§F&aﬂ-nt 6°§§F&s@|n60ﬁe ramsiad &be in that
sai d wor ki ng ead h iovablg i_n a dlrsctlon pgeal el ,to the axis of said
di e wheel . 525 wheed, moppten; P8, SAtA f5amge ipg 2\ @F Ve ddhpl e

with reference, Lo, LRE RCEATPRAY D] AWa"ES palRCl Fows of = 4
circumferentially staggered pins disposed one on each
side of said groove; a winding unit for windigg'the
filament alternately around said pins across said

10 g:obve in a zigzag form; a lifﬁing unit for lifting up \_J.:
the zigzag filament away_from_said pins; a bending unit |
for pushing the lifted_zigza§ filament.into_said_groove
'to form a row of zigzag coupliné elements having
parallel legs interconnebted at one end by first

15 connecting portione; a punching unit for punching each
of the conhecting portions to form a coupling head; ahd
a discharging unit for removing formed coupling
elements from said die wheel, all said units being
disposed around the peripheral_eurface of said die

20._whee1 in the described order, each of said bending and
punching units having a workzng head projectable 1nto,
- said groove, characterized in that said worklng head is
movable in a dxrectlon parallel to the axis of said dle '

wheel.

.25 . The 1nventlon WllI be described byﬂway of -
example with reference to the accompanylng draw1ngs, T

whereln -



Figure 1 is a schematic front el evational view of an apparatus enbodyi ng
the present invention for form ng a.row of zigzag coupling el enents; Figure

2 is an enlarged side el evational view of 5 a portion encircled by .- -
dot s-and-dashes line Il of Figure 1, Figure 3 is a fragnentary i
crods-sectional viewtaken along line Il - 111 of Figure 2; Figure 4 \s<ap/ .
enl.arged side el evational view, 10 . pagtLy in cross section, of a bending

unit of the apparatus shown in Figure 1, Figure 5 is an enlarged view of a
portion encircled by gagsrend- dasbeschenetYcofrbhguetedatiogulevievs an

enl arged front el evational view 15 partly in cross-section, of a
punching unit off e apppaetiiss esbodying Fhgupeetenki dnventiba for
cross-sectional view taken along line VIl - VIl of Figure 6; Figure 8 is an

expl oded per spdormiagyisewont of 2dgzagpeoupling slpmente; pad of the
punching unit; Figure 9 is an enlarged_view of a portion encircled by
dot s- and- dashes |ine Figdreridgdse ap eplgrsedigids glevatipged Vigmw: o

el evational view - 5 - of a_hamering unit. of the apparatus _shown in
‘Fi gure 1;%ﬁigu@ePP¥q¥94aQ@F@§§l§§cpﬁbﬁ&%svﬁgﬂ’géﬁ f#5a &2@ %& of -
Figure 1; ' . :

Figure 3 is a. fragmentary cross-sectional view

®t

 taken along line IIT - III of‘Figure 23 |
Pigure 4 is én enlarged side elevational view,
—~ - 10 partly in cross section, of a bending unit of the
apparatus shown in Figure 1; _ |
Figurei5'is an enlarged view of a portion
-encircled by dots-and-dashes line V of Figure 4;
Figure 6 is an enlarged front elevational view,
15 partly iﬁ cross-section, of a punching unit-of_the
apparatus shown in Figure 1;
Figurg 7 ié a cross-sectional view taken along
1ine VII - VII of Figure 6; |

‘Figure 8 is an exploded perspective view of a

(,-y-

20 punch and a presser pad of the punching unit;
. Figure 9 is an enlarged viéw of a portion
’ encircled by dots-and-dashes line IX of Figure 7;

Figure 10 is an enlarged front elevational view



line XI- Xt of Figure 10; and Figure 12 is *an enlarged view of a portion 5
encirg}eq by dots-and-dashes line XIl of Figure 11. As shown in Fi-gure 1,
~an appaiatus 20 for formng a row of continuous zigzag coupling el ements
for i‘de/ fast eners, -.conprises a frane 21, and a die wheel 22 fixed to a
shaft rotatably nmounted on the 10 frame 21 and driven by a suitable ‘wr
~drive neans (not shown) to rotate the die wheel 22 intermittently in the
crockwi se direction. The die wheel 22 $has two rows of circunferentially

staggered pins 24, 24 disposed one on each side of a central_groove 25 in
the di e wheel 902 hammering,pnit ﬁ%&l& PRaFR WIS #hovdh o K892 Y urt her

i ncludes a winding ujt 26 far wndin fil t of therpoplastic
“material, such as a &lﬂﬁ%epl@stllvgc asﬁ?tq%sgﬁ iéce‘%resg?r}??lﬁo‘f"fb?‘f r‘%\%#,a P2%r nat el y
~around the pi 4 .acr . o0 44820 a zigzag form (Figure 2), a

. lifting unit Q;rfeor?ﬁlc'i ?ﬁn%é]?pﬁ%/%%z%ﬂ%i | ament b away fromthe pins 24,
~a bending unit 28 fopiRuE NS tine dd féﬂkﬁﬂ%é&-lwtp&gmg the central

groove 25 to forma row of zigzag coupling elements c having parallel |egs
d 25 intercondmsilried Byhaidtd-mmi-RiElfed ) i eXIT s e®iduite PDL] i ONS
(Figure 5),” a punching unit 29 for punching each connecting portioon to form
‘a coupling head e Am\shuwrn iiFigird & creal gppdmctivo0 (Fogure 9), a
'fofming a row of continuous zigzag éoupling elements
for slide fasteners, comprises a frame 21, and a die

wheel 22 fixed to a shaft 23 rotatably mounted on the 4

~ 4

10 frame 21 and driQén by a suitable drive means (hot
shown) to rotate the die wheel 22 intermittently in the
érockwise dikection. The die wheel 22 has two rows of
ciréumferentialiy staggered pins 24, 24 disposed one on
each side of a central groove 25 in the die wheel 22,

15 as shown in Figures 2 ana'3. | |

* The apparatus 20 further includes a winding unit
26 for winding a filament a of thermoplastic material,

such as a thermoplastic synthetic resin mohofilément,-

Lo

alternately around the pins 24 across the groove 25 in

20 a zigzag form (Figure 2), a liftipg‘unit-zf fbr-lifting.
up the'zigzag filament b away from the pins.24. a
bending unit 28 for pushing the lifﬁedtziézag filament -
-Q:into the Centfallgroove 25 to form a row of zigzég”'
coupling elements ¢ having parallei légé.g |

25 interconnected at their lower ends by lower connecting
portions (Figure 5), a punching unit 29 for punching

- each connecting portion to form a coupling head e



hanmering unit 30 for bendi ng upper end portions of the parallel legs d
| aterally outwardly away from each other to formraised connecting portlons
f, f 5 interconnecti-ng adjacent coupllng el enents.c (Figure 12), and a —
di scharging unit 31 for removing fornmed coupling elements g fromthe dleizzi}}
wheél- 22, all units 26 - 31 being nounted on the frame 21 and di sposd
crOCKMAse around the die wheel 22 in the described 10 order, as shown in
Figurel. The die wheel 22 is heated by & suitable heating nmeans such as an

i nducti on heatin% unit (not shomni to soften the thernoplastic filanment a

as the latter ishpvépgsadepads ehelateraheproiectinngefBiguresd’vsaal so

di sposed on the frane 21 15 t unching unit .29 and the sin
unif 30 for detegﬁpﬂﬁrénﬁrHPF? éﬁeﬁar FePﬂénﬁuPa ﬁte dt8°§Fbﬁn5p8E gﬁn gf

when Che 111 anenP2RAFieToTREE Snl8 hrRbiropubbarbY 5 a8 5f PR 8FBrent o of
the type having genaeckbngopa LhgBsackbRRdLRInGNObRE1SRERED! g as the

correspondi ng | egs e mnn I ng unit es a gui de nmenber 33

nmovabl e back ”d1BQEEthHeEEQn§XhaBaééﬁ%cébﬁﬂlﬂﬁ%tEﬁeﬁéntg'6 wheghre?
across the central groove 25 and having a guide hole 34 for~the passage

therethrough of ghe,fahame@naischhbgngrahien3lt berf rbmsobhgafbsmedppl i ed

e

coupling elements g from the die wheel 22, all units 26
. - - 31 being mounted on the frame 21 and disposd
IO crockwise around the die wheel 22 in the described
10 order, as shown in Flgurel. The die wheel 22 is heated
by a suitable heating means such as an induction |
heatiﬁg unit (not shown):to soften the thermoplastic
filaﬁent a as the'latter;is procéssed on the die wheel
22. A detector 32 is also disposed on the frame 21 |
is between the punching unit 29 and@ the pressing unit 30
for détecting a trailing end 6f the filament a to stop
'operafion of the apparatus 20.
The hammering unit 31 may be omitted or kept
\’; deactivated when the filament a is formed into a row of
'20 zigzag coupling elements of the type having connecting
~ poritons extending iﬁ the same plane as the
| corresponding legs 4, 4.
The winding unit 26 includes a Quide member 33
- movable back and forth:in the axial direction of the
25 die wheel 22 across the central groove 25 and having a
'guide.hole 34 for the passage therefhrough'of the

~filament a. In operation, the filament a is supplied



-~ latt

-7 fron1a bobbi n (not shown) in the apparatus 20, in which the filament a
. pass hr ough the gui de hole 34. By novi ng the guide member 33 back and
fortEi%y a dirction parallel to the axis of the die wheel 22 while the

As being intermttently rotated crockwi se as showmn in Figure 1, the
filament a is caused to extend alternately around the pins 24 across the
central groove 25 as shown in Figure 2, As shown in Figure 4, the bending
unit 28 10 includes a tubular arm 35 %ixed to the frame 21 and ext endi ng

parallel tot axi s ,of, .the die wheel a flanged holder 36 sljdably
rotatably recet¥dy ?rmlﬂ%ﬂt ug‘tﬁ’%%"fﬁ 5"%%‘3‘ %F%&ént%?cwbb?’é 37
extending | on qg% o238 a
central shaftg%%éjexten ng't‘ oug%lﬁ}‘ %\ﬁ;ﬂ) ar%dﬂéota'% I%/gnozﬁied on the

hol der 36 Vi a wowid e Shardd mamsie j@seasaagsar@ £ 40 H Iiﬁe&l aﬂrééfoﬁor e

37. An annul ar disc 41 is supported on the roller.38 and has a peri pheral
edge portion {argilglecio ntheatiorof chpalie wieei22 Rehibading rol |l 38

and received in the central groove 25 in the die wheel 22, the peripheral
portion 4la sekratiter dss chedndiintdmuit tently beokh ted ratdekwiBs8eand t he

annul ar disc 41 may be fornmed integrally with each other. A stop ring 42 is
~ fixedly 25 noushash i Figure &, tthe amegt & ciecrauaed roo exténdge 43 of

‘the holder 34 renotely fromthe bending roller 38. A U shaped spacer 44 is
nmount ed on t hetlternately around the pins 24 across the central

groove 25 as shown_ln Flgure 2.
As shown in Figure 4, the bending unlt 28 -
10 1nc1udes a tubular arm 35 flxed to the frame 21 and '&J'_ 
extending paral;el to the axis Qf the die wheel 22, and
a flanged holder 36 slidably rotatably received in the
tubular arm 35 and havzng an eccentrzc bore 37
extending longltudlnally therethrough. 2 bending
15 Froller 38 has a central shaft 39 extending.through the
boré 37-and rotatably imounted on thé holder 36 via a
pair of spaced needie bearings 40, 40 fitted in the
-bore 37. An annular disc 41 is supported on the roller
38 and has a peripheral edge portion 4la ptqjecting /

. 20 - from the periphery of the bending roll 38 and received

¥

in the'central_groove 25 in.the_die wheel 22, the
periphetal portion 4la se:ving_as-a_working head. .Thé
bending,roller,38;and the annulai disc'4l may be férméd
integrally with each other.. A_stdp'ring 42gis fixedly
25 "mounted on an end of the shaft 39 projectingffrom_a '
'_flange 43 of the holder 34 remotely from the bending

roller 38. A U-shaped spacer 44 is mounted on the



shaft 39 between the stop ring 42 and the holder's flange 43, there being
defined an annul ar clearance 45. between the stop ring 42 and the spacg+r—44.
The ampunt of the clearance 45 can be varied by replacing the 5 spacgi 43"
‘Wi th-another U shaped spacer 46 having a different thickness. A |ock\boll/
47 s threaded radially into the arm35 to fix the holder 36 in position to
the arm35. Wth the rock bolt 47 being |-oosed, the holder 36 is all owed
to rotate in the arm10 35 as well as~t® move axially in the arm35. Due
to the eccentric bore 37 in the holder 36, rotation of the holder 36 causes
to vary a di stangkabbtIRchetveenchhe fterising 4heapdntheghebferts3g and

t he botton1of-th§ centr gLoove %5. §¥ ving the holder 36 in the 15
axi al direction, }ﬁﬁgﬁe ph p%fep_?{?%n %ggﬁﬂgk?ﬂg?%%%. B1S 91T atiul ar
O SE T e pe PRSHILERCERoEHEBLELYS! fy i AN dbdbek NEg kL pibge e 20
h db f LAlsT i | ko4 t hol der'
e L S A e i
thi's arrangenent gpdber Wi kirigh heade ida U-SsRabedt 8k et e §OhdvIRpL Wi se_and

wi dt hwi se dir®ctions of the central groove . Furthernore, with the 25

cl earance 45 prodififer &t vERIckbesst O ridgk Bopndd T his spheeaddd, the shaft
39 is axially slidable and hence the working head 41la is novable in the

wi dt hwi se radially into the arm 35 to fix the holder 36 in
— position to the arm 35. With the rock bolt 47 being
-1 ‘ loosed, the holder 36 is allowed to rotate in the arm
U

10 35 as well as to move axially in the arm 35. Due to
the eccentric bore 37 in the holder 36, rotation of the
holdef 36 causes to vary a distance between the central
axis of'thé.bending rbller’38'ahd the bottom of the |
central §robve'25. By ﬁéving:the.holder 36 in the

15 axial direction, the peripheral portion or.working head
4i§'of the anhular disc 41 cén.be'bb;itionéd‘a#curately
in registry with the central groove 25 in the die wheel

22. The amount of axial movement to the holder 36 is

-&“; - changed by means of an adjuéting bolt 48 threaded
20 through the holder's flange 43 into abutting engagement
_9' . - with an end'surface of the'arﬁ 35. | o

' With this arrangement, the working head 4la is
' adjustable in both:depthwise and widthwise directions
of the central groove 25. Furthermore, with the
.25 clearance 45-prdvidedjbetween_the'stop ring.42 and the
' spacer 44, the shaft 39 is axially slidable ahd'hence

e the working head 4la is movable in the widthwise



- 9 - direction of the central groove 25 to acconodate |ateral oscillation

. of gppejed sidewalls of the central groove 25 while the die wheel -22 is

bei Ng\y0ot ated. Thus, the zigzag filament a can be bent into a row of 5

zi gz toupling elenents ¢ including parallel legs d, d having the sanme )
| ength as shown in Figure 5. As shown in Figure 6 to 9, the punching uni t !
29 includes a rocking lever 49 suppaiged at one end by a shaft 50 journal ed
on-the frame 20 (Figure 1) and 10 driven by a suitable drive neans (not

- shown) to angiidielo iRy et ke QEnitiall §edoved 250wy dcxithgase from the die
wheel 22. The rocking lever 49 supports on its free end a punch hol der 51

in the shape Qhateradcosedilatibal lofwdpposed sidewalilde afpa:hearuiadta:\allng a 15

gui-de groove 52 in which a punch 53 is received. - The punch 53 is
generally in glreosea@s whider éheadjel wheelaRl dsdbedngatrctatedr end a

wor ki ng head 54 extending in registry with the central, roove 25 in the die
wheel 22. Thé‘hﬁﬁncﬁh§3zflmzlaﬁelfJ-R&Qeétp&l cagf beo bengt dndio Red@¥s@f 55, 55

openi ng away fr.om each other fqr pectlve ecei vin erein p
proj ecti ons 5819889,F°%P rlégs 57— 1?ﬁé'¥‘§|lé‘§sé’ra eg- i'pg r
- obl ong throug holes 8, te t he respective
_projections 5 avigeg §g €3 gxﬁgﬁﬁﬁg aQ ?re‘twgﬁ par§IIeI to the
As shown in Figure 6 to 9, the punching unit 29

includes a rocking lever 49 supported at one end by a

shaft 50 joﬁrnaled on the frame 20_(Figure 1) and s

10 ,drzven by a suztable drive means (not shown) to | -

| angularly move the rocklng lever 49 toward and away
from .the die wheel 22. The_rocklng lever 49 supports
-on ito fiee end é;punch_holder 51 in the éhape of a
'rectangula: hollow box with one side open and having a
15 guide groove 52 in which a punch 53 is received. The
punoh 53 is gene:olly'in the shape of a_réctangular
plate and has aﬁ a lower end a working head 54
extending in registry with the central groove 25 in the
die woeel 22. Tﬁe.punch 53 further has a pai:'of
20 lateral reco;se$ 55, 55 opening away from eaoh.other'
for resoectively receiving.theroin a péir of |
projections 56, 56_on a pfeoser_pad 57;_'The presser
:pad 57 has a pair_of oblong through-holes 58, S8 |
located in registry with tho respective.projections 56,
25 56 and extending in a diroction parallel to the
1ongitudihal éxis of the pdnch 53; The ounop 53 is

mounted on the punch holder 51.by securingltogether the



| ongi tudi nal axis of the punch 53. The punch 53 is nounted on the punch
hol der 51 by securing together the . presser pad 57 and-the punch hol der
53 by neans of a screws 59 extending |oosely through the obl ong [
t hr ough- hol es 58 and correspondi ng obl ong through-holes 60 in the pun h/~ F
hol der 51, and nuts 61 threaded on the 5 screws 59, while the projections
56 on the presser pad 57 |s received in 1fe recesses 55. The punch 53 t hus

Zﬁ“Q&fﬂsL?nS‘)ngé‘)%%ééé e§% e EH B nteel SRk ERE o7 B SEAMRTeE R
groove 52 and 10g |ng %éggngpﬂgédg?ﬁ gﬁré? apygghoéfoé adj ust the

di st ance betmeen 4" an e cen groove As the
proj ections 56 Jf)i@. s 58 A QT cd PREspbRAL A CEBESS ttﬁioﬁaﬁf—ﬁaﬂss 53
as shown in Flgure 8 arance 63 1s defined between % punch

hol der 51 and theopﬂ@cthé3p@mwﬁnﬁsha@£rspn £6d SHYOS 61 fhﬁb&&bi on THge punch
53 is slidabaly novable on the porojections 56 as the working head 54 is
moved in the grosycews 59, twieile dtive projeceiononsé hen eolie i prageeesnpad W th
the lateral oscillation-of the groove 20 25.  Wth this arrangenent, a -
coupling head e 3% isrreceived invihe coerresendspor tTom phineiachi C‘bhllp$l ng

el enent c at accurate%£03|t|on as shown in Figure 8, As shown in Figures 10

te 12, the hammeRewRtemis @Pﬁfe’r‘{’kﬁe]sl%l 3N rrphe i Bathe phRrgbtudinahe end
by & direction thereof. An adjusting bolt 62 is threaded

2

through the punch holder 51 into the groove 52 and

P

10 abute against an uoper end of the punéh'53 to adjust
the distance between thehworking head 54 and the
central groove 25. . As_the projections.SG have a'height-
T larger than the thickness t of'the punch 33 as shown |

* in Figure 8, a clearance 63 is defined between the
15 punch holder 51 and the punch 53 mounted thereon as
- shwon in.Figure 7. .The pnnch 53'le slicabaly.movable
:'on the porojections $é as the working head 54 is moved -
1n the groove 25 in the w1dthw1se directlon thereof in
agreement w1th the lateral osclllatlon of the groove
N\ -20 '25. With thls arrangement, a coupllng head e is formed
o on a lower conneotlng portlon of each coupllng element
'c at accurate positlon as shown in Flgure 8. _.
';_ - As shown xn Flgures 10 to 12, the hammerlng unit
._- .30 includes a rocklng_arm 64 supported at one end by a
'.25 shaftIGS journaled on the frame 20 (FIG; 1) and driven
i by a sultable drlve means {not shown) to angularly move

' the rocklng lever 64 toward and away from the die wheel



25 shaft 65 journaled on the frame 20 (FIG 1) and driven by a suitable
~ drive.aeans (not shown) to angularly nove the r.ocking | ever 64 toward and
~away f&g-em t he di e wheel - 11 - 22. The rocking arm 64 supports on its
free /a hammer hol der 66 in the shape of a substantial ly hol | ow
rect l'ar box having a |ongitudinal guide groove 67 in which a hamrer 68«
is received. The hamrer 68 is in the iﬁrn1of a rectangul ar plate and has a
maxi mum t hi ckness t' which is snaller an the depth T' of the groove 67 so

hol der 66, a5 Sowi %'lﬁfﬁ in B4 SRS o B S8 ke 10 a
| ocking portigp 5iﬁ§; ﬁ?%%@glé%(%r centra%lgfdhél klng

or hanmeri ng hea 1 extendlng |n reg wtht oove _
the die wheel ZdotfifgelOMVbdd KA EHES alao&@iet&@m@p ide raévéssvzorrposed
of a central projection 7la and a pair 15 | at eral shoulders 71b, 7Ib

di sposed one ain adtvicisidchaméies orig ecéd:e)nrgda. THéchamtieeréfoiseba 71 has
a maxi mumthi ckness | arger than the width of the central groove 25 in the
di e wheel 2. the htommerof uppretctaiigukar epbitecand hde gyrwawtm@@ and has a

| ocking end portion 20 73 in the formof a downwardly directed hook and
hel d i n | ocki righigkprepseht Wh¥¢ht¥ﬁe$ﬂﬂ%@@#ﬁﬁhﬁpIthﬁngép@@rfl0@f7@h@f t he

. hanner 68 mnth cl earances 74
- groove 67 so that there is defzned a clearance 69

between the hammer 68 and the hammer holder 66, as
shown in Figure.ll.' The hammer 68 has at opposite ends
lb a locking portion 70 in the form of an upwardly o O
directed hook and'a wbrking or”hammering head 71
extending in reglstry with the central groove 25 1n the
die wheel 22. As shown in Flgure 12, the hammerlng head
'71 Ls composed of a central pro;ectlon 7la and a pair
1s .of lateral shoulders 71b, 71b d1Sposed one on each side
of the progectlon 71a.” The hammerzng head 71 has a
maximum thlckness larger than the width of the central
groove 25 in the d1e wheel 22. ‘A hammer support 72 is
| recelved in the groove 67 and has a locklng end portion
“. 20 73 in the form of a downwardly dzrected hook and held
| in 1ock1ng engagement w1th the hook-shaped locklng
portion 70 of the hammer 68 wzth clearances 74
.therebetween. The clearances 74 have a w1dth
substantlally the ‘same as or sllghtly larger than the
.h25 w1dth of the clearance 69. The hammer.support 72 has
| an oblong through—hole 75 ektending in a directlon

;parallel'to the'longitudinal axis of the hammer 68. A



t her ebetween. The cl earances 74 have a width substantially the sane as or
slightly larger than the 25 width of the clearance 69. The hamer -sup ‘n&
72 has.an obl ong t hrough- hol e 75 extendlng in a direction parallel to
| ongi tudi nal axis of the hammer 68. A -12- lock bolt 77 extents |lo
t hr ough the obl ong through-hole 76 and is_threaded into the hanmer hol der
66 to thereby nount the hamrer 68 on tielBorder 66. An adjusting bolt 77 is

Lgﬁni‘g‘?eiﬁé?)é??g%%?éng%&@%?%‘ R AN Eﬁrpg&ﬂ""hﬁh ﬁfaﬁéﬁ’i RLELAN

7 25
L Eh e Peno BRg-RGhIRSETe 78 HRFTEL BH- 0888 InfRlchdPn RN Thaflhlf ©
defined between 4@ t&hEhFPE%F??ﬁ?enE‘hé hRaRAEFEE S 68n m@ H‘Bi&éf'gséeadz.xél s

- novable to follow | ateral osCi fon of the central groove 25 in the

wheel 22 as the béﬁﬁ@ﬁ;h beigt ¢y i dhenzbsdas @Hﬁaagﬂgtséeﬂ@ﬁ&érCh&faayre
'12) is forced by the mnr I ng head 71 to bend at upper portions of the

respective | egs gg Qn@uawetdlag@ﬂaytfaﬂné@@cbf0£nerhaﬁmé9r§m§ﬁer£a1§ed
connecting portions f, f having the sane height. As shown in Figure 1, the
di schar gi ng uni treﬂoteryuﬂeemathepbeeld—shapeérlé’&cmgl end apdrpiend? § m:b 20

shomn) | oosely received in-the central groove 25 for
‘adjust the distance between the hammerxng head 71 and

the central groove 25 within the length of the oblong

; through-hole 75. With the clearance 69 defined between

\“2 '10- the holder 64 and the hammer 68, fhe working head 71 is
movable to follow lateral osc111atzon of the central
groove 25 in the die wheel 22 as the latter is rotated
' The zigzag coupling elements ¢ (Figure 12) is forced
by the workihg head 71 to bend at upper poftions of the

15 respective legs d, 4 outwardly away from each other to
form the raised connecting portions £, £ having the
same height.

As shown in Figure 1, the discharging unit 31

includes a tapered scraper 78 having a tip end (not

20 ‘shown) loosely received in the central groove 25 for
removing the formed Coupling'elements - suecessively

from the die wheel 21 as the latter is rotated. A

7y -

nozzle 79 is disposed adjacent to the scraper 78 in
cpnfrenting relation to the tip end, and ejects a
25 cooling medium such as cold air for cooling the formed
.'coupling elements g to set.

_With the apparafus 20 thus constructed, the



removing the fornmed coupling elenments g successively fromthe die wheel 21
as the latter is rotated. A nozzle 79 is disposed adjacent to the scraper
78 i1/ g ronting relation to the tip end, and ejects a 25 - cooling nedium
such |ag d air .for cooling the formed coupling elenents g to set. Wth
t he aRparatus 20 thus constructed, the - 13 - filanent a is deforned ‘-
reliab and accurately into the zigzag coupling el enments g successively by
the bending unit 28, punching unit 29, and the hammering unit 30 each

havi ng t he worfdiYamemag 4, deéfhTmed weldably &ndld cowerk tel yrolmetd NnElar nony

with the |ateral oscillation of the groove 25 in the die wheel 22. 10 15 20
25 - 14 - @igzag -complina@iements (rsuanedsiyed v dw dthe drendinmgs
- zigzag coupling elenents froma filanent of_ thernoplastic material,
conprising: ©nrit 28, punching unit 29, and the hammering unit 30 -
each having the working head 4la, 54, 71 which is
5 allowed to move in harmony with the lateral oscillation

of the groove 25 in the die wheel. 22.
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5 (a) a frame; (b) a heated die wheel _mounted on said frame and
haviing a groove in its peripheral surf ace, add a pair of rows of

circunferentially staggered pins dlsposed on m H sai d gro o,
10 . (c) a winding unit for winding the nﬂm IEM ,'" lel y ar b
sai d.pi ns across said groove in a #iygag form” (d) & IPfting unit for\_

lifting up t he zigzag filament away from said pins; 15 (‘'e) -a bendi ng
unit for puslagmghe |ifted zigzag fi-l-anent-into said groove to forma row
of zigzag co g elenents having parallel |egs interconnected at one end

by first connectiny. o tapperatds fopufeimimg unitow af rorcthi mgowanch of the
20 connectlng portions to forma coupling head; (g) a discharging unit for
renovi ng . f or gEglz&9 UPdbtpli vy cebetents afromi a ﬂhm&tﬁelof Ehermepkastic s
bei ng di sposed al ong the peripheral surface of said die wheel in the

descri bed, ormateriakl, 26omprisifdgy each of sai d bending and punching units
havi ng a gorklng head projectable into said groove and movabl e in a

di rection parallel(il)irﬁﬁ%&ﬁs of said die wheel. -15 - 2. An apparatus

el ger. g My £%hatha e S0 o R PSS L LS "R ™0

havxng a groove in its perlpheral surface, and a pair of

rows of circumferentially staggered pins disposed one on
each side of said groove; | -

Yot 10 (c) a winding unit for.windiog the filament
'alternately around said pins across said groove in a zigzag
form; - |

f(di a lifting unit for 1ifting-up.the zigzag filament
away from said pins; : _ : : |

15 _(e)‘a bending unit for pushing the lifted zigzag
filament into said grooée to form a row of zigzag coﬁpling
elements having-paraliel legs interconnected at one end by

 first coonecting;portions; _. '
| (£) a punching.unit for punching each of the

- 20 connectlng portxons to form a couplzng head,

{(g) a dlscharging unit for removing formed coupling
elehents from said die wheel,:all said unlts being dlsposed

. | along the periphe;al eurface_of_said.die wheel_in the

descrlbed ‘order; and . _ .. | | |
25 . . (h) each of said bendlng and punchlng units havzng a
. working head pro:ectable into said groove and movable in a

dlrectlon parallel to the axis of said die wheel.

.,9



wor ki ng -menber

menber,~Pej ng slidably novably 5 supported o wth a
t her ebet ween, said cl earance extend|$ "Eﬂ
lar to the axis of said die wheel. 3. cording t

cl ear

per pée

claim 2, said bending unit including a tubular arn1f|xed to said
frame, 10 a hol der slidably rotatabﬂﬁrnnnﬂed in said tubul ar arm and
having a | ongi tudi nal bore, a bendin roIIer H?VI sal wor ki ng_head on
its periphery and #cert?® éplgq-,%ﬁi{uﬁ reaqhyi @f shaf t

o §Pd'f]2fdt R%wﬂ“benidﬁansﬁ°a;fdo§6‘wdqcﬁgf e B i @S##%% e 5
:2: d ﬁo?dter a&q{ﬁgance éeiitﬂeér}};}%gbﬂ deler%gdé?ﬁ%loé&er penf%é@iﬂ%o?ﬁeegx

of said dieydes king pfemtf¥r qngﬁﬁ? ég%é? claim:3,
I ncl udi ng a spacers%?irﬁmrr%ujht ed (;ﬂ}] said s aféﬁbet en salﬁd&étop ring and
sai d org endsigpsitiél Ned dadid ho e RPAIR IS BRSSO RO Sh St W Sn O 4.

said bore belng eccentric to the longitudinal central axis of 25 said
‘tubul ar arms#£id reappicatestastiniginy 4 ditaitich Femrerrdical gr hed der

(0]
u}.

nd

of
S

including a flange extending radially outwardly fromsaid one end of said

hol der, an adjeisaxigy dblsaid die wheel.
' 3. An apparatus according to claim 1 or 2, said
bending unit including a tubular arm fixed to said frame,
10 g holder slidably rotatabiy mounted in said tubuler arm ©
. and having a longitudinal bore, a bending roller having
said working head on its periphery and a:central shaft
Journaled on said holder, said shaft extending through |
said bore and having a portion projecting'beyond one end
15  of sald holder, and a stop ring releasably mounted on said
portlon of said shaft there being deflnlng between said
stop rlng and said one end of said holder a clearance
extending in a direction perpendicular to the axis of said
die wheel. | - |
20 .4. An'apparatus according to ciaim'B, including a
'.tspacer rlng mounted on said shaft between sald stop ring
and said one end of said holder. | )
5. An apparatus accordlng to clalm 3 or 4 sald
bore belng eccentrlc to the longltudlnal central axls of '
25 'sald tubular arm. |
| “ 6. An apparatus accordlng to clalm 3, 4 or 5, said
holder'includlng a flange_extendlng radlally.outwardly-

from said one end of said holder, an adjusting bolt

wy

~a

\ } .

~

«)



- 16 - extending through said flange-+4nte—abuttnment wth one end of said
tubular arm 7. An apparatus accor di-ngedc mEvel m g claimsaid punching
unit including a rocking |ever pivot aﬁ‘@&@““‘m d on said frane and 5"
rocki.ngly novabl e toward and away fromiSacd di € wifeel’, a punch hol der >
moured on a free end of said rocking | ever and having a gui de groove
extendi ng perpendicularly to the axis Qf gaid die wheel, a substantially
rectangul ar punch received in said guide 10 groove .and having said

wor ki ng head ategfdn®ivk thieFrigih sk @ PRingolidt elifltiReRs e Rdme et t o
the other end, and a presser pad secured to said holder and having a pair
of projections ¢geceaidbivbulesadrms ecesses, respectively, said projections
havi nga hei ght | arger than the thickness 15 of said punch, there being
defined between said glnchimmppatabis| akeording framny ouenafiing iclain
direction perpendicular to the axis of said die wheel. 8. An apparatus
accordi ng to clsgid Purchingrastlerizeinding wizackin®bleey mirctgbIn e

di sposed in registry 20 with each said projection and extending in_the

l'ongi tudi n2l di FERBIBHEDIOB FHLGUFRAI LN RepIHNGLE MATaD I8 AT 4 ough
heuinar b ER e SRR BB R L R LT,
Form raised Sechift CoERt (BT | TTe o GRS | h RS Toupt tng

elfnents rendt el i P perpendicularly to the axis of said die wheel,

L * a substantially rectangular punch received in said'guide
K_) 10 groove and having said working head at one end thereof
and a pair of lateral fecesses-adjacent to the other end,
‘and a presser pad secured to said -holder and having a pair
of.projectibns”receivable'in said recesses, respectively,
said projections having a height larger than the thickness
15 of said punch, there being defined.between said punch and
said holder a cleérance extending in a direction
perpendibular to the axis of séid die wheel.
| 8. An apparatus according to claim 7, said presser
[ : pad inciuding an oblong through-hole disposed in registry
20  with each said projection and ‘extending in the longitudinal
 direction of said punch, a threaded fastener extending
" " through said oblong through-hole. |
. 9;'-An épparatus according to any preceding_claim
‘including a hammering unit disposed between said §unc£ing”
o5 unit and said discharging unit for hammering respective
portions of the paraliel legs to form raised second
connecting portions interconnecting.adjacent coupling

elements remotely from



17- said first connecting portions, sald ring unit having a worKking
head/p,( ojectable into said grﬂ“‘mmmi“‘“)m'ﬁﬂ n a direction parallel to
thes/ax{s of said die wheel. AN apparatus according to
c|a-22§ sai d hamering unit: héV|ﬁg a holder and a wor ki ng menber having
~at end thereof said working head, said morking menber being slidably
novabl y supported on said hol der mﬁ&hﬂﬁ'elearance t her ebet ween, said

cl earance extending 10 in a direction perpendicular to the axis of said
di e wheel . BBid Airgipecanestdad Renigors clseis dagmerdngiwhifanmeri ng unit
i ncl udi ng a_rocking arn1p|votabhé support- _ed on said frane and rockingly "

novabl e t owdEVidE e arEingnhea le dnfonfaich @reaverdiist ed on a

free end of 15 sai d rockln arn1and ui de groove extendi ng
per pendi cul: &’rq‘ﬁiﬂ:tlc? e S 8T ]s°z¥r (?%'%ﬂﬂﬁe%% a'l‘ilges@a@’csarﬂ 4 A33¢ & angul ar

hanmer rece| ved .in said guide groove and having at opposite ends said
wor ki ng head" a hook shaped Iocklng portlon and a hamrer support

receiv 20 in n d ai d hol der,
- said support havi ng hoo -éﬁakpgeég:L #g%etﬁ g:liﬂﬂ (%’klénag'danagerrent
“with said h‘?ﬂ%ﬂnﬁﬁ&%’ tgd lmld v d}_@é%g s h | arger

than the thickness o sald hajﬂg there bein g%ﬁfne et ween sai d hammer

and 25 saigrhgEy Ji¥ dald %ﬁﬁ%ﬁ%@ﬁ@w Heud, B hid¥king
member being slidﬁbly_mov5bly,supported on said holder

)

Ny

‘with a clearance therebetween, said clearance ektending
10 in = direction_perpendiéular to the axis of'said die wheel.
11. An apparatus sccording to claim 9 or 10 said
hammering ﬁnit including a rocking arm pivotably support-
- ed on said frame and rockingly movable toward'and away from
said die wheel, a hammer'holder;moﬁnted on a free end of
.15 said rocking arm and ha#ins a guide groove extending
pérpendicularly to' the axis of said die wheel, a
substantially rectangular hammer recéived.in said guide
groove and having at opposite ends said working head and a
_. hook—shaped locking portion, and a hammer support féceivéd af?
20 - in said lastfnamed guide groove and secured to said holdér; kjg-

'said-support.having a hook-shaped end_pqrtion_held in

locking engagement with sai¢,hook—shaped-locking_portibn,

K 1)

said groové having_a depth.large: than the thickness of
said hamﬁer, there being defiﬁéd between said hammer and
25  said hammer holder a clearanée extending in a direction
perpendicular to the axis of said die wheel |
2. An apparatus accordlng to claim 11, said suppo—_
ot including an oblong through-hole extending 1n.the



perpendlcular to the axis of said d|e An apparatus according to

.claim1l, said suppo- rt |nclud|n t r.ou : :
- 18 - longitudinal. difection of ’ l’ eaded f ast ener ext nﬁrﬂg
t hrough sai d | ast-naned obl ong through 0 . _ sy

ll»

)\%‘

‘ | - 18 - |
longitudinal?aiﬁection of said hammér; a threaded fastener"
extending through said last-named oblong through-hole.
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