21 74640 APPARATUS FOR FORM NG A ROW OF ZI GZAG COUPLI NG ELEMENTS FOR SLI DE
FASTENERS The present invention relates. to generally to the production of
slide fasteners, and nore particularly to an apparatus for form ng.a row of
continuous zigzag coupling elenents for slide fasteners 5 froma
monof i | anent of thernoplastic synthetic resin. Canadian Patent No. 669, 722
and Japanese Patent Laid-Qpen Publication No. 59-125506 di sclose a
coupl i ng-el ement form ng apparatus which conprises a heated d|e whee
havi ng an annul ar central groove in 10 its peripheral surf gﬁsg@al r of
rows of circunferentially staggered pins disposed one rom1on ea e of '
the groove. This prior apparatus also conprises a series of- working units,
i.e. awnding unit for wnding a monofilanment of thernoplastic 15
synthetic resin around the pins in a zigzag form across the 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 interconnected
at their | ower ends by | ower connecting -2- portions, a punching unit
for conpressing the | ower connecting pogtions agai nst the bottom of the
groove to form coupling heads each having a pair of tateral

APPARATUS FOR FORMING A ROW OF ZIGZAG

COUPLING ELEMENTS FOR SLIDE FASTENERS

The present invention relates to generally to

the production of slide fasteners, and more
particularly to an apparatus for forming a row of
continuous zigzag coupling elements for slide fasteners
5 from a monofilament of thermoplastic synthetic resin.
Canadian Patent No. 669,722 and Japanese Patent
Laid-Open Publication No. 59-125506 disclose a
coupling-element forming apparatus which comprises a
heated die wheel having an annular central groove in
10 its peripheral surface and a pair of rows of
iﬁ circumferentially staggered pins disposed one row on (h
each side of tﬁe groove. This prior apparatus élso
comprises a series of working units, i.e. a winding
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 connecting



..... -

projeetions, a hamering unit (as occasion demands) for 5 bending upper end -
portions of the parallel legs laterally outwardly away from each other to '
forsrai sed tonnecting portions interconnecting adjacent coupling el ement

bl asks, and a discharging unit for renoving the thus finalized coupling

el ements fromthe die wheel, 10 these working units being arranged around
the periphéral surface of.the die wheel in this order. The winding unit of

t he known apparatus includes a reciproéating guide plate having a guide
hol e t hrough which,the nonofil ament is guided so as to be shaped 15 into a
zi gzag form onPPhBLPREt pRePURCRERY aBBL B LPReCAMBrRAEANT EHReVONETS| NCe the
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be continuolsly wound in a proper zigzag form - arou a pair of
circunferenti al dt/e 84 PDgCH@EWwRT BEyOlwady from each other to form raised
connecting 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.
The winding unit of the known apparatus includes
a reciprocating guide plate having a guide hole through
which the monofilament is guided so-as-to be shaped
15 1into a zigzag form on the peripheral surface of the die
wheel. However, since the guide-plate and hence the
guide hole are reciprocable only in the directions of a
-/ generator of the peripheral-surface of the die wheel,
it is necessary to rotate the die wheel intermittently
20 in timed relation to the reciprocating movements of the
guide plate, thus causing only a limited rate of
production.
The present invention seeks to provide an
apparatus for forming a row of continuous zigzag
25 coupling elements from a monofilament of thermoplastic —
synthetic resin, in which apparatus the monofilament

can be continuously wound in a proper zigzag form



peri pheral surface of a die wheel while the latter is continuously rotated, *
thus causing an inproved rate of production. 5 According to the
present invention, there is provided an apparatus for formng a row of
continuous zigzag coupling elenents for slide fasteners from a nonofil anent,
of thernoplastic synthetic resin, said apparatus conprising: a franme; & di e
wheel nounted on 10 said frame for caqntinuous rotation and having an.

annul ar groove in its peripheral surface, and a pair of first and second

rove of i cyabenantl Ay 048l Al -ah NP YL AR S £AGH 21 de of

sai d annul ar 5 I'ng ~uni spose n comto g relation 15 to

sai d peri phegah g&a&esqfrf%%do i g Wigehew W% Hdre Jongf || gnent

alternately arou sai d staggered pins across said annular groove in a

zi gzag form ~g,PeRHbAS1 Y irbot @it 23RS GhuisN cEUY iy ld i i Mg Ak PN 4t S&f d
peri pher al surpace of said die wheel and 20 circunferentially spaced from
sai d w ndi ngppBhctRonhlle direction of rotation of said die wheel for
forcing the zigzag nonofilament in said annular groove so as to shape the

same intoga row of hekdedildgsapathez ipraae moupvert Berettiedsd aibks havi ng
parall el legs 25 interconnected at their |ower ends by | ower connecting
portions; a pyoeiidad aai appaspdusd for denfriog iagrawelaff | oent bngeus
peri pheral surface of said die wheel
zigzag coupling elements for slide fasteners from a
monofilament of thermoplastic synthetic resin, said
apparatus comprising: a frame; a die wheel mounted on o/
10 said frnme for continuous rotation and having an
annular groove in its peripheral surface, and a pair of
first and second rows of circumferentially staggered
pins disposed one row on each side of said annular
groove; a winding unit disposed in confronting relation
15 to said peripheral surface of said die wheel for
winding the monofilament alternately around said
staggered pins across said annular groove in a_zigzag
form; a bending unit disposed in confronting relation ‘\)
to said peripheral surface of said die wheel and
20 'circumferentially spaced from said winding uni; in the
direction of rotation of said die wheel for forcing thé
zigzag monofilament in said annular groove so as to
shape the same into a row of folded U-shaped zigzag
coupling element blanks having parallel legs
25 interconnected at their lower ends by lower connécting
portions; a punching unit disposed in confronting

relation to said peripheral surface of said die wheel



-4- and circunferentially spaced fromsaid bending uhit in the direction of
rFotation of said die wheel for conpressing the |ower connecting portions of =
t hes~J shaped™ coupl i ng el ement bl anks into the shape of 5 coupling heads to
t héxeby put the coupling elenent blanks itn a final formof the coupling

el ements; and said wnding unit including a guide plate having a guide hole
t hrough whi'ch the nonofilanent is supplied onto said die wheel, a first
drive mechani sm 10 operatively connectgd-to said guide plate for inparting
to said guide plate reciprocating novenent (hereinafter called | ateral

reci procati ng Jrmy efidumidrd il 4l I ecépHredf f pogegeidt bendingaudipethpheral
surface of said die wheel, a second drive nmechani smoperatively connected
to 15 sai d guitde pliatectfioon iopardtiatgicon i sk idi dize pideelr 8erprocati ng
movenment (hereinafter called tangential reciprocating novenent) in the
direction of aamgmpssing the dlorer treerecting sperbionsi afdkBewheel , said
guide plate thereby being novable, as a result of a 20° conbi nati on of said
lateral recipribezhdpey RAMIEIRT Akerent Phagest $ a0 e pFBRRRI A novenent,

in such a manner that said_ guide hole traces a Iermifcate gs t he

monof i | amerft  iSOUWRIIME eARR &P prieehngPbhethe <arRl hPBs®P™88Fd first row
and a succeedi ne of said 25 pins o aid second row. _The_invention wll
be descri bed gﬂ?g‘f oft &Zéﬁﬂaé vﬁp‘?‘f‘l“ r%% efrsré?lc%o‘f%ff%% 3?% ﬁﬁgﬁili ﬁ&gdrawi ngs,
mherein:i said winding unit including a guide plate having a
\J; guide hole through.which the monofilament is supplied
onto said die wheel, a first drive mechanism
10 operatively connected to said guide plate for imparting
to said guide plate reciprocaﬁihg movement (hereinafter
called lateral reciprocatihg movement) in the direction
of a generator of said peripheral surface of said die
wheel, a second drive mechanism operatively connected to
15 said guide plate for imparting to said guide plate
reciprocating moVementl(herginéftef called tangential
reciprocating movement) in the direction of a tangent
of said peripheral surface of said die wheel, said
guide plate.'uﬁrebybeing movable, as a result of a
20 combination of ééid laﬁerél reciprocating movement and
said tangential rediprocating movement, in such a
manner that said guide hole traces a lemniscate as the
monofilament is Qbund.around a preceding one of said
pin§ of said first row and a succeeding one of said
25 pins of said second row.

The invention will be described'by may,of example with reference

to the accompanying drawings, wherein:-



-5- Figure 1 is a side elevational view of an apparatus for fornmng a row °
.of zigzag coupling el enents enbodyi ng the present invention. Figure 2 is
an enl arged perspective view, with 5 parts broken away, of Figure 1,
showing a winding unit; Figure 3 is a cross-sectional view taken along Iine
[11-111 of Figure 2; Figure 4 is an enlarged cross-sectional vi ew t aken
along line V-1V of Figure 3; 10 - Fi gures 5A, 6A, 7A and 8A are
fragnentary enlarged plan views of a peripheral surface of a die wheel,
illustrating the manner in which a nonofilanment is progressively shaped
into a row of zigzag coupling elenents; 15 Fi gures 5B, 6B, 7B and
8B are cross-sectional views taken along line B-B of FIGS. 5A, 6A, 7A and
8A, respectively; Figure 9 is a skeltonic view of the wi nding unit,
illustrating the | ocus of novenent of each of 20 various parts; Figures 10
to 14 are fragnentary enlrarged pl an views of the perlpheral surface of
t he di e wheel, - 6-

Figure 1 is a side elevational view of an

apparatus for forming a row of zigzag coupling elements

embadying the present invention.
Figure 2 is an enlarged perspective view, with o/
S parts broken away, of Figure 1, showing a winding unit;

Figure 3 is a cross-sectional view taken’along'
line III-III of Figure 2; |

Figure 4 is an enlarged cross-sectional view
taken along line IV-IV of Flgure 3;

10 Figures 5A, 6A, 7A and 8A are fragmenﬁary
~enlarged plan views of a peripheral surfaee of a die
wheel, illustrating the manner ln which a monofilament
is progressively shaped into a row of zigzaé coupling
elements; |

15 Figures 5B, 6B, 7B and 8B are cross-sectional
views taken along llne B-B of FIGS. SA, GA, 7a and éA,
respectively; |

Figure 9 is a skeltenic view of the winding
unit, illustrating the locus of movement of each of

20 various parts;

Figures 10 to 14 are fragmentary enlarged

plan views of the perlpheral surface of the dxe wheel,
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el evational view of Figure 16. As sfiodh T n Figure 1, an apparatus 54 for

the manmner in which the nonofilanment is pfdgréssively wound

of rows of pins on the peripheral surface of the die wheel

by

nit; 5 Figure 15 is a fragnmentary enl arged plan view
shQwi ng the mgnofilanment in a zigzag form Figure 16 is a fragnentary
t elevational view of a row of folded zigzag coupling el enents

apparatus; and 10 Figure 17 is a rightside
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Figure 16 is a fragmentary enlarged front
elevational view of a row of folded zigzag:coupling
elements formed by the apparatus; and |

Figure 17 is a rightside elevational view of
Figure 16. |

As shown in Figure 1, an apparatus 54 for
forming a row of continuous zigzag coupling elements 53
for slide fasteners includes a die wheel 1 mounted on a
frame 14 for counterclockwise rotation'by a suitable
drive (not shown). The die wheel 1 has an annular
centfal groove 43 in its peripheral surface 2, and a
pair of first and second rows 5, 6 of circumferentially
staggered pins 3, 4 disposed one row on each side of
the groove 43, as shown in Figures 5A, 5B, 6A, 6B, 7A,
7B, 8A and 8B, there being a pair of rows of
circumferentially staggered projections 46, 47 on
opposite side walls 44, 45 of the groove 43.

‘The apparatus 54 also includes a winding unit 8
for winding a monofilament 48 of thermoplastic
synthetic resin, such as polyester and polyamide,

alternately around the pins 3, 4 across the groove 43

.lere being a pair of rows of circunferentially staggered
7 on opposite side walls 44, 45 of the groove 43. The

al so i ngliydies asniirdian@ danle it 238, Tl AVl e an NPT | ament



-7- in a zigzag form (Figures-5A and 10-14), a lifting unit 56 for lifting
the zigzag nonofil ament 49 away fromthe pins 3, 4 (Figure 6B), and a
bendi ng unit 57 having a peripheral bender head 59 on a rotary di &k 58 for
5 forcing the lifted zigzag nonofilament 49 into the groove 43 to forma &
row of zigzag coupling el enment blanks 49' having parallel legs 51, 51

i nterconnected at their |ower ends_by |ower connecting portions (Fi'gures 6A
and 6B). 10 The apparatus 54° further i ncl udes a punching unit

61 for conpg§§§%qﬂ%.Iagefégﬂjpgi gslgﬂegngogaeikganpﬁﬁkbgggt%Rﬁgrn1a

coupling hea ng a pair o ateral projections (Fig and 7B)

a hamrering ggi o065 HAViNg. Endes i HHeg AoRSFTEAMERRU497 aRBy 1 E rdm @hal y di sk
66 for bending upper end portions of the parallel legs 51, 51 laterally

outwardly awmnd rpmeadipireresp, fond saberdi Agnaatti B Ravingna 52, 52

I nt erconnecting adj acent coupling el ement bl anks 49' (Figures 8A and 8B),
and a di schgyepipheral dndexr Béadr®oonng tbeatpudikknsBi fed coupling

el enents 53 fromthe die wheel 1. The discharging unit 53 is in the form of
a scraperg hdfiorzing dilee al i el t pigdbaggmohef bbamentoft9t hetgr bhee 43. The
peripheral surface 2 of the die wheel 1 is additionally (as described

bel ow) 25 (axAeEe St yEorm A exv f origeagerosplingpedemedt t he upper

side of the die wheel 1 for heat settingethe monof il ament 48 in the form of

U shaped coldphamgs 49' having parallel legs 51, 51 interconnected _

at their lower ends by lower connecting portions .
(Figures 6A and 6B). -~
10 The apparatus 54 further "includes a punching
unit 61 for compressing or deforming each lower
connecting portion to form a coupling head 50 having a
pair of lateral projections (Figures 7A and 7B), a.
hammering unit 65 having a peripheral hammer head 67 on
15 a rotary disk 66 for bending upper end portions of the
parallel legs 51, 51 laterally outwardly away from each
other to form raised connecting portions 52, 52
interconnecting adjacent coupling element blanks 49' \/
(Figures 8A and 8B), and a discharging unit 69 for
20 removing the thus finalized coupling elemen;s-53~from
the die wheel 1. The discharging unit Sﬁ'is in the
form of a scraper having a distal end touching the
bottom of the groove 43. The peripheral surface 2 of
the die wheel 1 is additionally (as described below)
25 heated locally by an exterior heater 60 disposed on the

upper side pf the die wheel 1 for heat setting the

monofilament 48 in the form of U-shaped coupling



-8- element blanks 49', and is cooled locally by a cooling unit 68 di sposed
oen the ower side of the die wheel 1. These working units, nanely, the

W net.ng unit 8, the lifting unit 56, the bending unit 57, the exterior 5
heatgr 60, the.punching unit 61, the hanmmering unit 65, the cooling unit 68
and the discharging unit 69, are arranged around the peripheral surface 2
of the die'wheel 1 in this order in the direction of rotation of the die
wheel 1. 10 The die wheel 1 Lsgmaunted on a shaft 55 supported on
the frame 14 for countercl ockwi se rotation, and has a hollow (not shown)

wi thin which aglémésti bLahkst €9'( N@hdshewepoileqdiispased by aheabiliagt he
whol e of the die wheel 1 so as to maintain its 15 tenperature slightly

| ower than theubitpe8 aiispoaédwbhchhéhtowenokiianmest tA8 diedeheemnbl.e. The
exterior heater 60 includes a blast pipe 60a for heated air, and a cover
60b of general ly C shBhesecvorkisgcunbhsconamelgd tbet wénbliagt upipes8g0a and
20 enclosing an upper portion of the peripheral surface 2 of the die wheel
1. The cover 6eheikiftbraduaitohe, chbe (bending mpgtr871) thej esterios the
punching unit 61 and is ogen at the other end (right in Figure 1) adjacent
to the bend ngre@er 58050t hpapunrRinganditabl - 26henhpsngedaar podtt RS /bl ast

i | fromt . . . .
pipe 60a f OWSthe cooffhg unit 68 and the discharging unit 69, are

arranged around the peripheral surface 2 of the die
wheel 1 in this order in the direction of rotation of
the die wheel 1.

10 ' The die wheel 1 is mounted on a shaft 55
supported on the frame 14 for cdunterclockwise
rotation, and has a hollow (not shown) within which an
interior heater (not shown) is disposed for heating the
whdlé of the die wheel 1 so as to maintain its

15 témperature slightly lower than the temperature at
which the monofilament 48 is deformable.

The exterior heater 60 includes a blast pipe 60a
for heated air, and a cover 605 of generally C-shaped
cross'éection connected to the blast pipe 60a and

20 enclosing an upper portion of the peripheral surface 2
of the die wheel 1. The cover 60b is closed at one end
(left in Figure 1) adjacent to the punching unit 61 and
is open at the other end (right in Figure 1) adjacent
to the bending unit 57 so that the heated air

25 introduced from the blast pipe 60a flows from the
punch-unit end to the bending-unit end in a direction

opposite to the direction of rotation of the die wheel



punch-unit end to tHe bending-unit end in a direction opposite to the
direction of rotation of the die wheel -9- 1. The exterior heater 60

serves to additionally heat the peripheral surface 2 of the die wheel 1

|l ocal |y such that the -tenperature of the nonofilanent in the form of
U-shaped coupling el ement bl anks 49" (Figures 5 6A and 6B) rises to it$§
characteristic heat setting tenperature imediately before the coupling
heads 50 are formed. Likew se, the co8lirng unit 68 includes a bl ast pipe

68a for outside air, and a cover 68b of generally 10 C shaped cross section .

connected to }he %hﬁs?xbﬁﬁé°BBBeaﬁéreﬁ9l§§FN§5aquﬁédHiﬁqqﬁiikﬁhqqke
peri pher al surface 2,0

h b d at
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cool the 20 PekipRe' s spibaecrd ots!BRaduecthade it MG ldeciiicly that the

e final shape of zigzag coup |ng enents (Fi gures

monof i | ameht
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are formed. |
Likewise, the cooling unit 68 includes a blast
pipe 68a for outside air, and a cover 68b of generally
10 C-shaped cross section connected to the blast pipe 68a
and enclosing a lower portion of ﬁhe_pe:ipheral surface
2 of the die wheel 1. The cover 68b is closed at one
eﬁa (fight in Figure 1) adjacent to the discharging
unit 69 and is open at the other end (left in Figure 1)
15 adjacent to the hammering unit 65 so that the outside
air introduced from. the blast pipe 68a flows from the
discharging-unit end to the hammering-unit end in a
direction opposite_to the direction of rotation of the
die wheel 1. The cooling unit 68 serves to cool the
20 peripheral surface 2 of the die wheel 1 locally such
that the monofilament 48 in the final shape of zigzag
coupling elements 53 (Figures 8A, 8B, 16 and 17) is
- cooled immediately before it_is removed and discharged
from the die wheel 1.
25 The pins 3, 4 of each row 5, 6 are spaéed at
uniform distance or pitch P (Figure 2) along the

peripheral surface 2 of the die wheel 1 and are



frontthe die wheel 1. 25 The pins 3, 4 of each row 5, 6 are spaced ™
at uniformdi stance or pitch P (Figure 2) along the peripheral surface 2 of

t he~di e wheel 1 and are - 10 - disposed laterally out of position with
respéct t.o those of each other's row by half the pitch P. As shown in
Figures 2 to 4, the wnding unit 8 generally conprises a nonofil anent

gui ding 5 nenber 8a having a guide hole 7 through which a nonofil ament 48
is supplied onto the die wheel 1, a~fLtPst drive mechanism 9 operatively

ted t h I di 8a f t to . th hole 7
ot procati nothedked L ATERLY 1PRkCOF REBEE4PRIvIBh  SESEREEOE o0t t he
'perlpheral SUEQSQS gfoéaéﬂeoghgx“he§own8§hﬁ ffn% tg%ﬁt%%e5red to sinply as

"l ateral reciprocating novenen a Secon VE€ nmechani sm 10 al so

operatively connecteggt ghbhf QH'ﬁiﬁErQE”QGV 88 but4fthbngqu iRg to the
e

gui de hole 7 reciprocating 15 nov in the direcfions T of a tangent to

the peripherah,surgagendreilyneofipeivbgeh ﬂaoﬁae&%ﬁefntev;uria&%r ed to sinply
as "tangential recipfocating novenent"”. The guiding menmber 8a’includes an

L-shaped gyi d@eﬂ@epla&eh&ﬂuhgvanguadeahblehfthsbugndwmennd arms 18, 19
lying at a right angle to each other, and an L-shaped
monofilament 48 is Supplled onto the die wheel 1, a
first drive mechanism 9 operatively connected to the
guiding member 8a for imparting to the guide hole 7
reciprocating movements in the directions G of a
10 generator of the peripheral surface 2 of the die wheel
1 (hereinafter referred to simply as "lateral
reciprocating movement"}, and a second drive mechanism
10 also operatively connected to the guiding ﬁember 8a
but for imparting to the guide hole 7 reciprocating
15 movement in the directions T of a tangent to the
peripheral surface 2 of the die wheel 1 (hereinafter
referred to simply as "tangential reciprocating
-~/ movement".
The guiding member 8a inclgdes an ﬂ-shaped éuide
20 plate 11 having a pair of first and second arms 18, 19
lying at a right angle to each other, and an L—shaped
connecting plate 12 having a pair of third and fourth
arms 17 and 17' lying at a right angle to each other.
"The first arm 18 of the guide plate 11 faces the
25 peripheral surface 2 of the die wheel 1 ih closely
spaced relationship, while the second arm 19 is:secured

to the third arm 17 of the connecting plate 12 by a



connecti-ng plate 12 having a pair of third and fourth arns" 17 and 17" Iy|ng
at a right angle to each other. The first arm 18 of the guide plate 11

faces the 25 peripheral surface 2 of the die wheel 1 in closely spaced

rel ationship, while the second arm 19 i's secured to the third arm 17 of theg .
connecting plate 12 by a pair of screws 20, 20 so as to be adjustable in™
the directions of a doubl e-headed arrow D (Figure 4). Thus the gap between
the bottom surface 18 of first arm18Lof the guide plate 11 and the pins

3, 4 on the 5 peripheral surface 2 of the die wheel 1 can be varied and
hence adj ust pailyy chidaraws t20s Hrewl a8 md benadjestablel anntié of the
connecting plate 12. Preferably, this gap is smaller than the di aneter of

the monofi| adémectgonm of a doubliprteaded arrew 7D - oF igwee cdhnecThug pl ate
12 is secured to a front endiéleft i n Flgure 3) of a reC|procat|n rod 13

of the first t46 @& % Q%RﬁﬂrsQﬁ age el' 16f fibrsp %§mt83

doubl 6. headed At xf«%e ke L %'5{6%‘2331 é?éfw'lﬁr‘%a‘n’f e adj ust ed
wheel 1 by SREPLERS e FHIMIE & M Fudt B 190 ¢ heSthBEv85&dear Shown
i Fioures 2 g0d 3 ddied kel By 2Bhs 2] | €50 86 4Ra "EFRADS S8R O RY! ends

t hrough a hol'e
third arm 17 of the connecting plate 12. Preferably,

this gap is smaller than the diameter of the
monofilament 48,

10 The fourth arm 17' of the connecting plate 12 is
secured to a front end (left in Figure 3) of a
reciprocaﬁing rod 13 of the first drive mechanism 9 by
a pair of sérews 16, 16 so as to be adjustable axially
of the rod 13, namely, in the directions of a

15 double-headed arrow C (Figure 4). Thus the guide plate
11 can be adjusted in the directions'G of a generator
of the periphe;al surface 2 of the die wheel 1 by
shifting the fourth arm 17' axially on the rod 13. . o

As best shown in Figures 2 and 3, the rod 13 of

20 the first drive mechanism 9 extends through a hole 22
_of a guide block 21 and is journalled by a pair of
.bearings 23, 23 in the hole 22 so as to be slidable
akially thereof; i.e. in the directions of arrows E, F.

The guide block 21 extends through an opening 15 in the

25 frame 14. A rear end 24 (right in Figure 3) of the rod

13 is connected to one end of a first link 26 through

the medium of a first swivel bearing 25. The



of a guide block 21 and is journalled by a pair of bearings 23, 23 in the -
Rol e 22 so as to be slidable axially thereof, i.e. in the directions of h
arrews E, F. The guide block 21 extends through an opening 15 in the 25
frameé 14.. Arear end 24 (right in Figure-3) of the rod 13 is connected to
one end of a first link 26 through the nediumof a first sw vel bearing 25.
The - 12 - other end of the first link 26 is rotatably connected to a
first eccentric pin 28 of a first inputl2skaft 21 which is driven by a first
drive (not shown) for continuous rotation. Thus the rod 13 reciprocates in
5 the directionthet ehd afrthe EirEti Ainkspénde rotmftablat sdnnedafed he
first input shaft 27. The reciprocating rod 13, the guide block 21, the
first swvel btaren§izst emeentrdc pilmk 286 oft ive frirsdt ioapwdntshafpidl 28, the

first input shaft 27 and 10 the.non-illustrated first drive jointly
constitute theWFﬁFBtiﬂr@FéVﬁEcHXnFsﬁ#GSFoﬂrﬁNﬁaﬂﬁpﬁgSﬁ@“@ﬁedﬁﬁrkahole 7 of
e e Bl o et S0 a e el Ongg L2l gl e pracal g, Joserent . The
IO I R R e L M
conposed of a pgrlzeBhabrItAQveidLcaidpleY Shbictalz7. |
_ The reciprocating rod 13, the guide block 21,
the first swivel bearing 25, the first link 26, the
first eccentric pin 28, the first input shaft 27 and
10 the.non-illustrated first drive jointly constitute the
first drive mechanism 9 for imparting to the guide hole 7
of the guide plate 11 the above-mentioned lateral
reciprocating movement.
‘The guide block 21 is received in a cross-shaped
15 .grOOVe or hollow of a guide-~-block holder 30 mounted on
the rear side (right in Figure 3) of the frame 14 by a
plurality of screws 29, the cross-shaped hollow being
composed of a horizontal gréove 31 and a vertical
hollow 32.extending centrally across the horizontal
20 groove 31. |
The guide block 21 has an upwardly directed
proﬁection 33 WHich'extends into the vertical hollow 32
and to which a second swivel bearing 34 is pivotally
connected by a pin 35. The second swivel bearing 34
25 also connected_to'ohe end of a second link 36 through

the medium of an adjusting nut 37. The other end of

the second link 36 is rotatably connected to a second



bl ock 21 has an upwardly directed projection 33 which extends into the
vertical hollow 32 and to which a second swivel bearing 34 is pivotally
connected by a pin 35. The second sw vel bearing 34 25 al so connected to

one end of a second |ink 36 through the nedi um of an adjusting nut 37. The’
other end of the second link 36 is rojgtably connected to a second - - 13

- eccentric pin 39 of a second input shaft 38 which is driven by a second

drive (not shovsbnt©fc GRS & 0crbh@n hpat! 8h8ref 380LALLANg gt WO ti mes
hi gher than that of the first input shaft 27. Thus the guide block 5 21

and hence theifiofen by e£i sOsRd esriest (Aot Shown®. £bp Ebatdhuealsi ons of
arrows I, J'in response to the rotation of the second input shaft 38. Both

the wi dth or dwigtiior £ 4 heatwréoz ondeat ponsvewdlt bndst hégherglthala of t he
opening 15 of the 10 franme 14 are determned so as to allow the vertical
reci procati nghatvenernthd ifitde thpectshast 027t heThusothel guifleoblbb& gui de
bl ock 21 without any obstruction. In order for stabilizing its vertical
reci procats n@lmamghdrence ehgyuiaik bl occkeprdcataspuertisadilyupiaed! vy
di rected gui de posts 40, 40 each axially slidably received in an upper
vertical hol dmths digections of arrows I, J in response to the
-rotation of the second input shaft 38. |
Both the width or height_H of the horizontal
‘groove 31 and the height h of the opening 15'of the
10 frame 14 are determined SO as to allow the vertical
reciprocating movement (in the directions o£ the arrows
I, J) of the guide block 21 without any obstruction.
In order for stabilizing its-vertical | |
reciprocating movement, the guide block 21 has a.pair
15 of upwardly directed guide posts 40, 40 each axially
slidably received in an upper verticai hole 41 of the
guide-block holder 30 vie a paif of upper bearings 42,
42, and a pair of downwardly directed guide posts 40°',
40' each axially slidably received in a lower vertical‘
20 hole 41' of the guide-block holdef 30 via a pair.of
lower_bearings 42", 42°'. | o
The upwardly'directedzprqjectiop_33 of ;he guide
block 21, the second swivel beerin§ 34; the second link
36, the second eccentric pin 39, tﬁe second inpﬁﬁ shaft
25 38, and the non-illustrated secena drive joinﬁiy

constitute the second drive mechanism 10 for imparting

the guide hole 7 of the guide plate 1l the

hol | 6w 32 extendi ng centrally across the horizontal 20 groove 31. The guide“'



gui de--bl ock hol der 30 via a pair of upper bearings 42, 42, and a pair of
downwardly directed guide posts 40', 40' each axially-slidably received in
a l.ewer vertical 20 hole 41' of the guide-block holder 30 via a pair of

| oner bearings 42', 42'. The upwardly directed projection 33 of the guide
bl ock 21, the second sw vel bearing 34, the second link 36, the second
eccentric pin 39, the second input shaft 25 38, and the non-illustrated
second drive jointly constitute the seddhd drive mechanism 10 for inparting
the guide hole 7 of the guide plate 11 the - 14 - above-nentioned
tangential recPpPPYRAMPRGIRIFEEANISHtGRIe PG IPLLEA et 2D PRVETRRLof t he

wi ndi ng unit 8 of Figgne 2, iILustratiq_ t he | ocus og venené of each of

vari Qluls parts. As the fPPsE Pnpt 3Rk IS B %At et By" t it ing uni f
o TR o T4l e R A EROR A AR AFECHERTS ¢

the arrows E, hus~catsi i he" gui P 11) to

reci procate t héggﬁh?gapst?ﬁghgr rg\ég@%ﬁhﬁgséoa;;ealffgs% a{%é_ sh;’ﬂ,:lszlgogiszont al

distance L is sucC e gu can nove ween e outer

suryace o Sackookted B UIE RS BN e pun s oy g phaeas
21 reciprocat eseldptB88alesethl eRa Qﬁﬂé&%ﬁ@ﬂéﬂﬁi|bhé SeWs R, LR thus
causing the guide hole 7 (of the guide plate 1l) to
reciprocate through a'ptedetermined horizontal distance
L. This horizontal distance L is such that the guide
10 hole 7 can move between the outer surface of each pin 3
of the first row 5 and the outer surface of each pin 4
of the second row 6 (on the die wheel 1).
éimultaneously, the'guide block 21 reciprocates
in the directions of the arrows I, J owing to the
15 rotation of the second input shaft 38 by the
non-illustrated second drive. This reciprocating
'.movgment qf the guide block 21 causes the rod 13 and
hence the guide hole 7 (of the guide plate 11) to
reciprocate through a predetermined téngential distance
20 .L;. This tangential distance L' is Such that the guidé
hole 7 caﬁ move around the oppo#ité side surfaces of
the preceding pih 3 (of the first row 5) and then the
opposite side surfaces of.ﬁhe sﬁcce%Ping pin 4 (of the
second row 6). Althoﬁgh in Figufe 2 the pin 4 of the
25 second row 6 is illustrated'és it is in lateral
alignment with the pin 3 of the first row 5, the fact

is that the succeeding pin 4 travels to this



15 rotation of the second I nput -shaft- 38 by the non-illustrated second’
drive. This reciprocating novenent of the guide block 21 causes the rod 13
and hence the guide hole 7 (of the guide plate 11) to reciprocate through a

predeterm ned tangential distance 20 L'. This tangential distance L' is :}-
such that the guide hole 7 can ane around the opposite side surfaces of =

the preceding pin 3 (of the first w& ) and then the opposite side .
. surfaces of the succeeding pin 4 (of e 9 second row 6). Although in

Figure 9 theﬁﬂhﬂtémgﬁﬁhgeg%§lt§ PN E Y 6 6%1&ﬂdﬁ“ﬂ%%f“%ﬁ§ pitdg bN

| ateral alighment wt of the f| row 5 act 1s that the

succeedi ng pb@hinﬁr%hé|§rb@eﬁhl pimr 35n fHEEARdINENPOSdbsiOSnEr oM a
position half the pitch P behin the preceding pin 3 i'n the solid-line

posi ti ons whivhélehehguigdddeohelé malkmkes i rgimyle avedvelboabohthetlps ecedi ng
pin 3. 5 The speed of rotation of the die wheel 1, the stroke and
t he speed of precedinyg gfint Be i ndi vi dual part of the first drive nechani sm
9, and the stroke and the speed of novenent of the individual part of the
second drBve mechanTbm spegde ofoaratiatdian] afudihen die awhesl thatth® the gui de
hole 7 of the guide plate 11 traces an inverted figure-eight shaped curve,
.known as a stroke and the speed of movement of the individual part

of the first drive mechanism 9, and the stroke and the

speed of movement of the individual part of the se¢ond

drive mechanism 10 are coordinated such a relation that \;J
10 the guide hole 7 of the guide plate 11 traces an

inverted figu:e—eight shaped curve, known as a

lemniscate of Bernouli, as the guide hole 7 makes a

-complete round trip about a pair oflthe successive pins

3 and 4. |
15 In Figure §, which shows the guide hole 7 as it

is disposed centrally between the first row 5 of the

pins 3 and the second row 6 of the pins 4, when the

first and second input shafts 27, 28 rotate clockwise g/

on their :espéctive axes, the first eccentric pin'28
20 moves in a circular pathufirstly from the position 28-6

to the position 28-2 via thé position 28-1, ahd at the

same time, the second eccentric pin 39 moves in a

circular path ffom the position 39-4 to the poéition

39-2 via the position 39-1, thﬁs'éausing the guide hole
25 7 to travel in the direction bf an arrow K from the

posiﬁion 7;4 t§ the éosition 7-2.via thé position 7-1.

Then as the first eccentric pin 28 further moves to the



t emmi'scate of Bernouli, as the guide hole 7 nakes a conplete round trip
about a pair of the successive pins 3 and 4. 15 In Figure 9, which
shows the guide hole 7 as it is disposed centrally between the first row 5
of \{,he pins 3 .and the second row 6 of the pins 4, when the first and second
I nput shafts 27, 28 rotate clockwi se on their respective axes, the first
eccentric pin 28 20 noves in a circular path firstly fromthe position 28-6
to the position 28-2 via the position IZ-4, and at the sane tine, the
second eccentric pin 39 noves in a circular path fromthe position 39-4 to
the position P®sibiion t28e-posia ithe 3Pt idu2&adisamd) 4eo as dehdiol e 25 7
to travel in the direction of an arrow K fromthe position 7-4 to the
position 7-2 \Besonse e;szs@irtﬁrdm Pin 3thdurihemandvesttecthater kg bial 28
further noves to the - - position 28-4 via the position 28-3 and al so

as the secondPesd&dom @9p|4n vig the RS YR 3% Indhe igpide hrketTon 39-4
via the position 3 guj.de hale 7 gravels in |rect|on of . an
arrow Mto th&fgve a'lsnd'ln g‘ﬁ g’ﬁe&ﬁ'lf”h 1 2 HRFLE b%h'iﬁ hey Eﬁﬁfs"?%e gui de
ol e, T 120 S EBARSAIP e g il b AU AL DR O A Rl 1Y
position 28- 67Vh%stmﬁde a complete round trip about the preceding
pin 3.
Similarly; as the first eccentric pin 28 farther
moves to return to the original position 28-6 via the
10 position 28-5 and also as the second eccentric pin 39
moves round again to return to the original position
39-4 via the.positions 39-1, 39-2, 39-3, the guide hole
f tfa?elé in the direction of an arrow N and then in
the direction of an arrow O to the original position
15 7-4. Thus the guide hole 7 has made a complete round
trip about the succeeding pin 4. As a result, the
guide hole 7 has traced a lemniscate, which is a curve
-/ shaped like the figure (inverted) eight.
- Figures 10 to - 14 illustrate the manner in
20 which the linear monofilament 48 is progressively wound
around the staggered pins 3, 4 in a zigzag form as it
is guided by the guide hole 7 of the guide plate 11.
Only half the figure-eight movement of the guide hole 7
is illustrated here for clarity. Figure 10 shows the
25 guide hole 7 as it is disposed centrally between the

pins 3, 4 on the peripheral surface 2 of the die wheel

1, namely, in the position 7-4 of Figure 9. Figures



10 position 28-5 and al so as the second eccentric pin 39 noves round again
to return to the original position 39-4 via the positions 39-1, 39-2, 39-3,
~the guide hole 7 travels in the direction of an arrow N and then im the
direction of an arrow O to the original position 15 7-4. Thus the guide . s
hole 7 has made a conplete round trip about the succeeding pin 4. As a =~
result, the guide hole 7 has traced a | emi scate, which is a curve shaped
like the figure (inverted) eight. Frglies 10 to 14 illustrate the
manner in 20 which the |inear nonofilanment 48 is progressively wound around
the staggeredlpi nk2 38nd 15 shovgthg gwideabole 7saguibedshyispesgd de hol e

7 of the guide plate 11, Only_half the figure-eight novenent of the guide
hole 7 is illifstthe ROHkEEORof-Et abPeyPORLELPEB 102sAIfs thFe PESLEEORe hol e 7
as it is disposed central| etween_the pips 3,_.4 on e peripheral surface
2 ot the di o Wibel*SSDErATSLY | (0 nELBRER: Don Biqult HAgaPEvORE gures -

17 - 11, 12 and 13 " qui d le 7 it.is di d.in.th iti
21 e pos g AORE 3 Walthd e 00y EndaTRo, bnb ool i GERET Ipplak B o3 ¢ O"
Fi 14 _sh ' 7 ' h Lgi ition 5
Figure L Showd hir SRS AR 0o fhHsBESahgnt Pa0hAG! BakPOST IO
precedi ng pi lyohddPfadditnd itid pAMESAinPUPBRAYELEY thbNeivsRdirBy &f) .t he

nonof i | ament 48 ar ound
Subsequently, the winding of the monofilament 48 around
- the succeeding pin 4 (of the second row 6) takes place
- in the same but reverse manner as the winding in

10 connection with the preceding pin 3.

In Figures 10 . to -14, the position of the
pins 3, 4 varies little by little from one view to
another because of the continuous rotation of the die
wheel 1.

15 In the embodiment described above, because the
guide posts 40, 40' of the guide block 21 are slidably
.received in the holes 41, 41' of the guide-block holder
30 fixedly mounted on the frame 14, the guide block 21 \o/
is reciprocable only in the directions of the arrows I,

200 J (Figures 2, 3 and 9). Meanwhile the rod 13, which is
slidably received in the horizontal hole 22 of the
guide block 21, is reciprocable axially of the hole 22
only in the directions of the arrows E, F. (Figures 2,
3 and 9). Consequently, the guide hole 7 of the

25 guiding member 8a, which is secured to the rod 13, can

move sO as to trace a lemniscate or an inverted

figure-eight shaped curve (which is symmetric) without



the succeeding pin 4 (of the second row 6) takes place in the sane but
reverse nmanner as the winding in 10 connection with the preceding pin 3. In
Figores 10 ‘“to 14, the position of the pins 3, 4 varies little by

i tv¥e fr.omone view to another because -of the continuous rotation of the
die wheel 1. 15 I n the enbodi ment descri bed above, because the

gui de posts 40, 40" of the guide block 21 are slidably received in the

hol es 41, 41' of the guide-block haol8ler 30 fixedly nounted on the franme 14,
the guide block 21 is reciprocable only in the directions of the arrows I,
20 J (Fi gures ghak®e artth®y .enalphindi aecuhate gdin@inghd£hthe slidably
received in the horizontal hole 22 of the guide block_ 21, is reciprocable
axi al |y of manofidiament o4 yaroundethe retrgdpcediring arrdls E, F. (Figures
2, 3 and 9). Consequently, the guide hole 7 of the 25 gui ding nenber 8a,
which is secured tFREtherodvith ahs nipiea3gement o F?%c&lﬁtﬁﬁ i scate or an

verted 1o ol Gl SRSt chLYe I g | SIS MaNPYee © 18 ¢

SLaver e Bl o Npdnalble ALy ) S pd GPOSTED pub oSl shince et veen

11 and the P psﬂ{g LSy Yan be kept constant during the winding.

Figure 15 shows a zigzag shaped element blank 49
having been formed from the linear monofilameht 48 by
the action of the winding unit 8.

10 A row of continuous zigzag coupling elements 53
(Figures 16 and 17) is formed on the apparatus 54
(Figure 1) in the following manner:

fifstly} a monofilament 48 of thermoplastic
synthetic resin, e.g. polyethylene terephthalate, is

15 wound alternately around the pins 3, 4 across the
central groove 43 in the peripheral surface 2 of the
die wheel 1in a zigzag form (Figures 5A, 5B and 10 -
14). Then the zigzag monofilament 49 is lifted away
from the pins 3, 4 by the lifting unit 56 and is

20 subsequently forced in the central groove 43 so as to.
be shaped into a row of folded U-shaped coupling
element blanks 49° having parallel legs 51, 51
interconnected at their lower ends by lower connecﬁing
portions (Figures 6A and 6B). During that time, the

25 monofilament 49, 49' is heated by the non-illustrated

interior heater at a constant temperature slightly

lower than the characteristic temperature at which the



the pins 3, 4 can be kept constant during the w nding. Figure 15 shows a
zi gzag shaped el ement bl ank 49 having been formed fromthe |inear

nonofil ament 48 by the action of the winding unit 8. 10 | A row of
cont:i nuous zi gzag coupling elenents 53 (Figures 16 and 17) is forned on tthZ

3

apparatus 54 (Figure 1) in the following manner: Firstly, a nonofil ament 48<
of thernoplastic synthetic resin, e.qg. polyethylene terephthalate, is 15
wound alternately around the pins 3; across the central groove 43 in the
peri pheral surface 2 of the die wheel 1 jin a zigzagiforn1(Figures 5A, 5B

and 10 - 14) ParkdFulas FApLid Lamestt 14fheiit 9RFQEmabieed away from the pins
3, 4 by the lifting

It 56 dis.?2 1e] ly f ip.th I
groove 43 so as to Bﬁgéhgﬁgﬂﬁﬁﬁwgﬁg:rd&ﬁﬂ?ﬁﬂgggéﬁxﬁkg gggﬁlg_%ﬁfiﬁgné{gnent
bl anks 49’ h%\_/_lsrplg %r.?Jc!u‘ﬂliln%g§15ejmen5cléi&niarﬁ£d§gg‘_ac{%??%eéhg{:r%ﬂli%ewer ends

by | ower connecting portrons “(Figures" h , the 25
ot e ongLon 415 A AN el ldd et oy e e ot 8
which thes oxtd? iorPMddted 0 Y idmentt 48 dmpded ear@bt esedheo a
nonofilament 7, in the formof the thus U shaped coupling el ement bl anks
49' retainedpeltt Rtting temperature, whereupon the lower
connecting portions of the U~shaped coupling element
blanks 49' are compressed or deformed, by a
reciprocable punch head 62 of the punching unit 61,
10 into the shape of coupling heads 50 each having a pair
of lateral projections (Figures 7A and 7B).
Subseguently, the opposed upper end portions of
the parallel legs 51, 51 of the coupling element blanks
49' projecting from the central groove 43 are bent, by
15 stepped portions of a rotary hammer head 47 of the
hammering unit.65, laterally outwardly away from each
other to form raised connecting éortions 52, 52
(Figures B8A and 8B). Thus the row of zigzag coupling 'QJ
elements 53 of a final shape (Figures 16 and 17) has |
20 been provided..
Finally, this row of zigzag coupling elements 53
retained in the groove 43 is removed and discha;ged
from the peripheral surface 2 of the die wheel l_by_thé
scraper of the discharging unit 69 aftér having been
25 cooled by the cooling unit 68. Thus a single_cycle of
coupling-element formation has been completed.

Although each of the first and second drive



groove 43, is additionally heated locally by the 5 "exterior heater 60 such
that its tenperature rises to a heat setting tenperature, whereupon the

| ower- connecting portions of the U shaped coupling el enent blanks 49' are
coressed or deforned, by a reciprocable punch head 62 of the punching
unit 61, 10 into the shape of coupling heads 50 each having a pair of

| ateral projections (Figures 7A and 7B). Subsequently, the opposed upper
end portions of the parallel |egs 51, -53g0f the coupling el enent bl anks 49
projecting fromthe central groove 43 are bent, by 15 stepped portions of
a rotary hamrerméekan ismaf9 | hE0 hewpEdyH0ahinetcdhtriat Aeahhyismt Var dhy away
fromeach other to formraised connecting portions 52, 52 (Figures 8A and
8B). Thus the rbhlwstratedgenbopinent el 2neansmé8hahiamf magl behapp1kEigur es
16 and 17) has 20 been provided. Finally, this row of zigzag coupling

el ements 53 retf@hddhe £EFRN G o viRealan ksm e npdbso andovetahir ged from t he
peri pheral surface 2 of the die wheel 1 by the scraper of the discharging
unit 69 after HERAMRFLERAE BaY bR iRyedhelRoplaeg @fithes. Thus a single

cycle of co Iiéﬁgelqpeq%_fqination has been coppl eted. . Al t hough each of
the first amd sECOnd dtiveo? COBRECtInf Hhatsly ugedehpl e an eccentric

mechani smin trﬁ.lustrated for guiding the reciprocating rod 13 and

the guide block 21.
According to the present invention, the stroke

and the speed of movement of the individual part of the

10 first drive mechanism 9 and the stroke and the speed of
the individual part of the second drive mechanism 10
are coordinated in such a relation that the guide hole
7 of the.guide~plate 11 traces a lemniscate, which is
an inverted symmetric figure-eight curve, as the guide

15 hole 7 makes a complete round trip about a pair of the
successive pins 3 and 4. With this arrangement, it is
possible to continuously wind the monofilament
“éltérnately around the staggered pins in a zigzag form
whilé the die wheel is continuously rotated, thus

20 causing an improved rate of production.

25



=

i | l'ust r-ated—enbodinent, a cam nmechani sm may be replaced for the eccentric = °
mechani sm Al so, dovetail connections nmay be enployed in place of the 5 '
sl eeve- tum ﬂu""mwnns that is used in the illustrated for guiding the _
reci pro ¥ ' the gui de block 21. According to the present %ﬁ}
i nvention, the stYole &nd the speed of novement of the individual part’of
the 10 first drive nmechanism9 and the stroke and the speed of the -

i ndi vidual part of the second drive2lreehani sm 10 are coordinated in such a
relation that the guide hole 7 of the guide plate 11 traces a | emiscate, -
which is arkifd¥aited symetric figure-eight curve, as the guide 15 hole 7

makes a conplete round trip about a_pair of the successive pins 3 and 4.
Wth this arrangerent A%} taBRALRILS pT@r  EORBHRG n@ oEiQYy ORI RANEABURBSAOS i | anent

alternately ,around the staggered pins in .éig ag, formwhile the di e wheel
s conti nuBiGAAY GIORRKENG HLemRRE, Eo% s hide nEAEbeReF &t BT8R Broduct i on. 25
- 21 - CLALS: - .. A t.us. f ' . of At i '

coupl i ng emanRid AR HASen i QLR DRV BRSS! FERER "ERER 2L 0500 i
synt het i5c ra%sﬂar}:‘at%@ %én&pfﬁﬁys (_:orrpri si ng: ) _

(a) a frame;

(b) a die wheel mounted on said frame for
continuous rotation and having an annular groove.in_its
peripheral surface, and a pair of first and second rows

10 of circumferentially stayggered pins disposed one row on
each side of said annular groove;

tc) a winding unit disposed in confronting
relation to said peripheral surface of said die wheel
for winding the monofilament alternately around said

15 staggered pins across said annular groove in a zigzag
form; -

(d) a bending unit disposed in confronting
relation to said peripheral surface of said die wheel \/
and circumferentially spaced from said winding unit in

20 the direction of rotation of said die wheel for forcing
the zigzag monofilament iﬁ said annular groove so as to
shape the same into a row of folded U—shapedlzigzag
coupling element blanks having parallel legs
interconnected at their lower ends by lower connecting_

25 portions;

(e) a punching unit disposed in confronting

relation to said peripheral surface of said die wheel



(ai'a frame; (b) a die wheel nounted on said fﬁaﬁgﬁr67~7ﬂﬂTTﬂﬁﬁEFrOtatIOn

.and having an annul ar groove in its peripheral air of first
and-second rows 10 of circunferentially staggeril""ﬂﬁg 'ﬂHE@»E one row on
eagly side of said annular groove; (c) a winding danit dts

confronting relation to said peripheral surface of said die wheel for

wi ndi ng the nonofilament alternately around said 15 staggered pins across

sai d annul ar groove in a ZIgzag fornT ¢4)~a bendi ng unlt di sposed in
confronting rel ati on to sa erj pher al Eace of i,e wheel and
cirounferent & %y SRS m*a?%% AR Paidobep 79 SIS O of
rotation of s eel fo forC|n a fila in said
annu:ar ngov (aﬁf% R L =) Eosagé aﬁ Bsﬁ&e oﬁisPﬁped flgzag
coupling ele c eir |ower
ends by |OMBP%@%‘%L%¥h§5P§§‘p0r onségé %ggfﬁﬁn ﬁEﬁQBR% %%dlsﬁ%sed I n
confronting r ¢aaiind & %ﬁrépé}ﬁégé BY Lﬁgelﬂiosehg dpaped - 22 -
e omsaird b

and C|rcunferent| Iy spa en |ng unit in the direction of

rotation of saichpliingMiRalad o AUBKESP! P ' BRe! EYRPLIAGNRYEHAGPO ti ONS Of

blanks in a f£inal form of the coupling elements; and
(£) said winding unit including a guide plate
. having a guide hole through which the monofilament is
~ supplied onto said die wheel, a first drive mechanism
10 operatively connected to said guide plate for imparting
to said guide plate reciprocating movement (hereinafter
called lateral reciprocating movement) in the direction
~of a generator of said peripheral surface of said die
wheel, a second drive mechanism operativeiy-connected to
15 said guide plate for impartingfg;id guide plate .-
reciprocating movement (hereinafter calléd tangential
reciprocating movement) in the direction of a tangent
of said peripheral surface of said die wheel, said
guide plate thereby being movable, as a result of a
20 combination of said lateral reciprocating movement and
said tangential reciprocating moQément, in such a
manner that said guide hole traces a lemniscate as the
monofilament is wound around a preceding one of said
pins of said first row and a succeeding one of said
25 pins of said second row.
2. '‘An apparatus according to claim 1, said

first drive mechanism comprising a guide block having a



U—shaped' coupli ng element bl anks into the_'shape of 5 coupling heads to

thereb g elenent blanks in a final -formof the coupling
el enen Hﬂ wi'ndi ng unit incl ud?g a guide plate havingra gui de—.
| In

hol e throu e monofi I ament is"stppfied onto said die wheel, 8 = 4
first drive rrechanl sm 10 operatively connected to said guide plate for
inmparting to said guide plate reciprocating novenent (hereinafter call ed

| ateral reci phggfztoinlggl i gfgg{ate),m):] TFPB, dhl e dgg?ﬂbtrté‘d RNETAhAEr ;33 |

peri pheral surface o a seco I ve mechani sm oper a veI y

connected to }5, s@udod W08 Mlapbe 4 %cicmawidagré@ ﬁ%éﬁﬂ%l?@abqbafé%elveq

reci procating novenent (herei nafter cal l ed tangential reciprocating

novenent) in tResAigr gedilz8AtHl hald HFgeatd gm@bdo@@rahaweabtﬂerlf,a@&ne&te%ﬁl d
di e wheel, said guide plate thereby being novable, as a result of a 20 .

combi nati on obts@iedeh@tter shid goidy @tatd,ng firenbiputaskhftacontiangenti al
reci procating novenent, in such a manner that said guide hole traces a

| ermi scatg as rbbet gmha adticianelst akEs V\eudlchasblmdnammten@diengsm ebrnueat thgdi ns
of said first row and a succeedi ng one of said 25 pins of said second r.ow
2. An appar at tibe atetiinad matichapfmsaid Sdirdt finpst sheff veinbecthmiesi@konpri si ng
~a guide block having a -~ - 23 - horizontal -hole and vertically. novabl
supported on gep;nnggatxquggﬂ%pn of said rod, said second drive mechanism comprising
a second input shaft continuouslv rotatable aboutits axis, and second
transmitting means for CDhuerting the rotational motion of said ;;)
10 sécondlinput shaft into the vertical reciprocating motion of said
guide block and hence of said rod.
3. An appafatus according to claim 2, said first transmitting
' means including a first eccentric pin disposed on a .distal end of
said first input shaft, and a first link pivotally connected at one
15 ‘end to said first eccentric pin and at the other end to the other
end of said rod, said second transmitting means includinga second
‘eccentric pin disposed on a distal end of said second input shaft,
and a second link pivotally tonnected at one end to said second eccentric
pin and at the other end to said guide block. ~
20 4., An apparatus according to claim 3, said second input shaft
being rotatable at a rate of rotation two times higher than that
of said first input shaft.
5. Ah'apparatus according to claim 2, 3 or' 4, said holder

having a cross-shaped hollow receiving therein said guide block

25 for vertical movement, said



mounted on said frame; a reciprocating rod axially -slidably-+eeeived—in

.said horizontal hole of said.guide block and operatively connected at one
“end.to said-guide plate, a first input shaft conti n:tlwmm' l“ ul‘ lﬂ!ltabl e
aRout its axis, and first transmtting neans for co X i onal

notion of said first input shaft into the axial reciprocating notion of
said rod, 'said second drive nechani sm conprising a second input shaft

conti nuous!y Lgtatalles ARoHth, 5&&§?B@Q%Bg%ﬁ%cﬂ£'ﬁzﬁséé‘&5 Trbdy Qnﬂ%aﬂérijt%rﬁ%

converting the rotational notion of sal second I nput shaft 1nto

vertical reciHpiosakkbehdIPhi nteh1152kerdbdl 881 PheFIcARSL heB6ce . Of said rod. 3.
An apparatus according to claim2, said first transmtting neans incl uding

afirst eccentric BLn dihsgazedt@ adesbidihgl teBlanf ssadddf hiide bIduut hadiakt
and a first link pivotally connected at one 15 end to said first
eccentric pim apthratithefoifi@rdbnditectidtiegoideepostyland =5 pleralady. oFai d
second transmtting neans includinga second eccentric pin disposed on a

di stal eld ofdopabatrddectingcterpgtiidehabsts,andid heddamdalimkapphuarebdityy of -
connected at one end to said second eccentric pin and at the other end to
sai d gui de bluppkr v2@tical holes and\e apprelatyiofadewrrdivexticel dicdes Hr gaially
second input shaft being rotatable at a rate of rotation two tinmes higher
than that of s3apeblyi Feselvipusaipapwardly diyertegprasie@ndheebt drugpardlyl ai m
2, 3 or 4, satd holder having a crqgss-shaped holl ow receiving therein said
gui de bl ock ZHrectssy Pisei EeaPerbiMeEnt , sai d - 24 - cross-shaped hol | ow

bglj\g conposed of 7? h%’!' ggp%trgl:usqragggr%iﬁgdtoaa\r/\s r(;[nlecg# claims 2 to 6, said

10 quide plate being of an L shape having a pair of first and second
arms lying at a right angle to each other and being connected to
said one end of said rod via an L-shaped connecting plate having a
pair of third and fourth arms lying at a right angle to each other,
said first arm of said quide plate facing said peripheral surface

15 of said die wheel with a gap therebetween, said second arm being adjustably
secured to said third arm of said connecting plate so that said gap
can be varied and hence adjusted by shifting said second arm on said
third arm, said fourth arm of said connecting plate being adjustably
secured to said one end of said rod so that said guide plate can be

20 adjusted in the directions of the generator of said peripheral surface

of said die wheel by shifting said fourth arm on said rod axially.



-

hol | ow ext endi ng centralTy across said horizontal groove. 6. An apparatus*."-

accordi j id guide block having a plurality of upwardly -
di rect eﬁﬂﬂmmg’“@uﬂn a plurality of 5 downwardly directed gui de —
posts, s&idchol der Bavkng a plurality of -ugper vertical holes and a NJ
plurality of | ower vertical holes for axially slidably receiving said
upwardly directed posts and said downwardly directed posts, respectiwvely.

7. An apparatus according to any one of clainms 2 to 6, said 10 gui de

pl ate being of an & sh@parRatatng sugsapntistlly s Peseribsd uith Befesensg ng at a
right angle to each other and being connected to said one end of said rod
via an L-shapb® agnaediivefited dmnbiswrgsal g&i 14 At the FFCarRpyoee dhauinas-
lying at a right angle to ®wach—other—sat+e—++st—arm-of—sai d guide plate
facing said peripheral surface 15 of said die wheel with a gap

t her ebet ween, said second arm being adjustably secured to said third arm of
said connecting plate so that said gap can be varied and hence adjusted by
shifting said second armon said third arm said fourth armof said
connecting plate being adjustably secured to said one end of said rod so
that said guide plate can be 20 adjusted in the directions of the
generator of said peripheral surface of said die wheel by shifting said
fourth armon said rod axially. 25 8. An appar atus substantially as
described with reference to and as illustrated in Figures 1 to 14 of the
acconpanyi ng draw ngs.



