Title:- APPARATUS FOR MANUFACTURI NG CONTI NUOUS ZI GZAG COUPLI'NG ELEMENTS FOR
SLI DE FASTENERS Description:- The.present invention relates to an. appar.at
for manufacturing continuous zigzag coupling elenents of ther m)é gsﬁj' 4{’;5
resin or slide fasteners froma linear filanentary material. 5

JapaneSe Lai d- Open Patent Publication No. 61-238203 published October 23,
1986 di scl oses an appa- ratus for manufacturing continuous zigzag coupling
el e- nents of thernoplastic resin for slidejfasteners froma |inear
filamentary material. The disclosed apparatus. 10 i ncludes a di e wheel which
is continuously Tixbd ed tAPPARATUS EFORMANUPASTURINGICONTRNUDYSEeZEERAGS on
its circunferential surfaCe€. The dIsSclosed apparatus can produce zZigzay
coupling elenents at an iCOQURLENG RLEMEXTStFOR SRIPE BASTENEBSB|Iy capabl e of
manuf acturing a single 15 TOW Ol ZrgZag couplitng erenents at a tinme. The
present inventi deseekstionprovide an appara- tus for manufacturing zigzag
coupling elenments for slide fasteners at a greatly increased production
rate. According to the Thes¥esemychaventioncrelategrso ap sppagagus for
apparatus for manufacturing continuous zigzag coupling elepents for slide

f ast eners from(ﬂﬁﬂqﬁﬂﬁﬁ%r¥?%é%9n?}W%ﬂﬁﬁt%}gééﬁpFPEPﬁngaeéSHFPﬁﬁoG§Iy

rotatable drive ghaft; luyrality of die eelLs fixedly.munted.on_the
drive shaft in j %%%ﬁ%sp"rg‘?a‘ﬁ% n %’Ehsb}r/\g?h 2stbnglsY e1BR"5° 188k

filamentary material.

5 | Japanese Laid~Open Patent Publication No.
61-238203 published October 23, 1986 discloses an appa-
ratus for manufacturing continuous zigzag coupling ele-
ments of thermoplastic resin for slide fasteners from a
linear filamentary material. The disclosed apparatus

10 includes a die wheel which is continuously rotated to
form the continuous zigzag coupling elements on its
circumferential su;face. The disclosed appératus can
produce zigzag coupling elements at an increased produc-
tion rate, but is only capable of manufacturing a single

U 15 row of zigzag coupling elements at a time.

The pz.'esent invention seeks to provide an appara-
tus for manufacturing zigzag coupling elements for slide
fasteners at a greatly increased production rate.

According to the present invention, there is pro-

20 vided an apparatus for manufacturing continuous zigzag
coupling elements for slide fasteners from continuous
linear filaments, comprising: a continuously rotatable
drive shaft; a plurality of die wheels fixedly mounted

on the drive shaft in juxtaposed relation, each of the



-2- di e wheel s having respective rows of teeth nounted on circunferential
surfaces thereof at a constant pitch, the teeth of one of the rows being

di spl aced half of the pitch with respect to the teeth of another row, the
5 di e wheels al so having respective form ng grooves defined e
circunferentially in the circunferential surfaces, the teeth of the-one row
of one of the die wheels being axially aligned with the teeth of the ohe
row of the other die wheel, the teeth ®f~the other row 10 of the one die
wheel being axially aligned with the teeth of the other row of the other

di e- wheel ; ddesiwhged  ihaidtt TRARRS M roR R hgtes b (RARRESS0PRS i | anent
gui de hol es ,confronting the circunferential surfaces, respectively, for

intrﬁdgcinﬁlﬁ§§?3?ﬁ%ﬂ$ t5 § ithenect 2t 12| CARRERNEPLEFRY drive unit
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tions ofg ”aqeci»{?%wserﬂ@a avifd Zxﬁé‘%eé@fvé%&ﬁﬂin?&jitﬁo?%é bei ng oper abl €

at a speed which 1s twce the spe operation o Irst drive unit,

the first ?&ﬁfé‘d Qb iiE 4% il 4 51 P61 MO KO CE PPEEmPeréReEds and di stances
25 sel ected such that the filanment ‘guide holes wll follow symetric

8-shaped | QUtfacHss |tHe tuBUlS off e dnyeldw &P HhaCEEt BReCAREI NUOUS
| i near filanments continuously ;
wheels being axiadly aligned with the teeth of the one oo
row of the other die wheel, the teeth of the other row &J

10 of the one die wheel being axially aligned with the
teeth of the other row of the other die wheel; a single
filament guide member having a plurality of filament
guide holes confronting the circumferential surfaces,
respectively, for introducing respective continuous lin-

15 ear filaments; a first drive unit coupled to the !
filament guide member for reciprocally moving the !
filament guide holes in the directions of generatrices
of the circumferential surfaces; a second drive unit U
coupled to the filament guide member for reciprocally

20 moQing_the filament guide holes in the tangential direc-
tions of the circumferential surfaces, the second drive
unit being operable at a speed which is twice the speed
of operation of the first drive unit, the first and sec-
ond drive units being operable at speeds and distances

25 selected such that the filament guide holes will follow
symmetric 8~-shaped lemniscate-like paths, respectively,

to place the continuous linear filaments continuously



- 3- around respective pairs of t he teeth as coupling elenment materials; and
neans di sposed respectively around the die wheels for processing the
coupling element materials into the continuous zigzag coupling el enents. 5
In a pgreferred enbodi ment, the filanment guide nmenber extents axially across
t he dPE‘wheeIs Since the die wheels are fixed to the common drive shaft,
they can continuously rotate in phase with each other. Inasnuch as the
filament guide holes for introducing the respective filanments are defined
in the 10 single filament guide menb&r3 ®hen the filament guide menber
Is actuated by the first and second, drlvg upits, the filanents can be

s

supplied onto tHECRRI cHRFRRERiYE PaLFFaPESERE ERELH #S\FOUPL iRe Bdement

fol |l ow ng exactl t he_sanme ths_so that th filaments
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the die wheels €ob@h99c§891h98995kX?E?%aEsgpl g plepents. Many o her

advant ages and teatures of the presen ventlon econe manifest to
those versed in the art upon nmaking reference to the det ai-l ed description
and the acconpanying sheets of drawings in which a pre- ferred structural
ermbodi nedt i ncor por &risngrefrerpd janppdimest, theg Elslalﬂ‘ﬁngt%’lﬁ? SEERET ERFEH PHHY s

. shown f ex |
; sho by way o aéiogthﬁg die- mheers Since the die wheels are fixed to the common

: drive shaft, they’can continuously rotate in phase with
~ each other. Inasmuch as the filament guide holes for

- introducing the respective filaments are defined in the

10 single filament guide member, when the filament guide
member is actuated by the first and second drive units,
the filaments can be supplied onto the circumferential
surfaces of the die wheels while following exactly the
same paths so that the filaments will be placed around

15 the teeth in the same patterns. The processing means
are disposed respectively around the die wheels for pro-

Y ducing as many rows of continuous zigzag coupling ele-

ments as the number of the die wheels while the die
wheels are being continuously rotated.

20 Many other advantages and features of the present
invention will becoﬁe manifest to those vefsed in the
art upon making reference to the detailed description
and the accompanying sheets of drawings in which a pre-
ferred structural embodiment incorporating the princi-

25 pies.of the present invention is shown by way of

example.



-4- Figure 1 is a fragmentary perspective view of an'apparatus according to
the present invention; Figure 2 is a vertical cross-sectional view of first:
and second drive units of the apparatus; 5 Figure 3 is an enlarged
cross-sectional view taken along line IIl - 11l of Figure 2; Flgure 4A'; |s

an enlarged fragnentary front elevational view of a die wheel _
circunferential surface on which a fijamentary coupling el enment naterlal is -
10 placed in a zigzag pattern; Figure 4B is a cross-sectional view taken

along line |\-B pioVidd of fd Grer dffiedii by Spdfubscelventaegeds! npomentary

front el evati onal V|em10f the die wheel circunferential sur- 15 face on

whi ch the sppaddtie eBrdinited idle ipredishedihfeAt{OrM ng groove defined
therein; Figure 5B is a cross-sectional view taken along line V-B - V-B of

Fi gure 5A; Figur &igudes Bnisrd aregetli danoebes s+ge &€ DohalOveerkvaEi onal view
of the die wheel circunferential sur- face on which coupling heads are

formed i n fiivest and rspaprabvixive unit SBf stlne capsaratusional view taken
along line VI-B - VI-B of Figure 6A; 25 Figure 7A is an enl arged
fragme® ary frontFigureatl dmalawviewargedecribesnheetionadumwiewenti al sur-

face on which rising portions are_forned on connectors é
taken along line III - III of Figure 2; l

Figure'4A‘is an enlarged fragmentary front
elevational view of a die wheel circumferential surface
on which a filamentary coupling element material is ) é
10 placed in a zigzag pattern;
Figure 4B is a cross—sectional view taken along
line IV-B - IV-B of Figure 4A;
Figure 5A is an enlarged fragmentary front
elevational view of the die wheel circumferential sur-
15 face on which the coupling element material is pushed in
a forming groove defined therein; |
Figure 5B is a cross—sectional view taken along
line V-B - V-B of Figure 5A;
Figure 6A is an enlarged fragmentary front E
20 elevational view of the die wheel circumferential sur-
face on which coupling heads are formed in the forming
groove;
Figure 6B is a cross-sectional view taken along
line VI-B - VI-B of Figure 6A;
25 Figure 7A is an enlarged fragmentary front
elevational view of the die wheel circumferential sur-

face on which rising portions are formed on connectors



-5- of legs of the coupling elenent naterlal in the form ng groove; Figure
7B is a cross-sectional view taken along line VII-B - VII-B of Figure 7A; 5
Figure 8 is a schematic diagram showi ng novi ng patterns of various
conponents of the apparatus; Figures 9 through 13 are fragnentary views of
the di® wheel circunferential surface il lustrating a process of
progressively placing the coupling elenent material 10 around teeth on the
circunferential surface; Figure 14 is an enl-arged fragnentary plan view of
the coupling elenment material; Figure 15 is an enlarged fragmentary plan

vi ew of fornedofi §egs odfuphengoaipdnemy £lehfent materiiguire thte | Sowiiegd
view of the zigzag coupling elenents; Figure 17 is a front el evational view
of a cou- pIingr@PEQHnt form ng systemincorporating the apparatus of the
present invention; Figure 18 is a front elevational view of a
lifting device; Fi gur@iﬂg‘res 8 ii-lsaril \ﬂraﬁsorse&mhgrmut@eemumw 20 is

Girecti on of al38% Tahed YIRS AlgBHGUEE (B pl an view of a pressing
device. As %hown in F%quh%elﬁ %@ %Ppa%%ﬂgilc diagram showing moving
patterns of various components of the apparatus;
Figureq 9 *through 13 are fragmentary views of the
die wheel circumferential surface illustrating a process
\,/ of progressively placing the coupling element material
10 around teeth on the circumferential surface;
Figure 14 is an enlarged fragmeﬁtary plan view of
the coupling element material;
Figure 15 is an enlarged fragmentary plan view of
formed zigzag coupling elements;
15 Figure 16 is an end view of the zigzag coupling
elements; |
Figure 17 is a front elevational view of a cou-
K,' pling element forming system incorporating the apparatus
of the present invention;
20 Figure 18 is a front elevational view of a
lifting device;
Figure 19 is a plan view of a bending device;
Figure 20 is 'a front elevational view of a
punching device as viewed in a tangential direction of a
25 die wheel:; and
Figure 21 is a plan view of a pressing device.

As shown in Figure 1, an apparatus for



-6- manufacturing continuous zigzag coupllng elenents for slide fasteners
according to the present invention includes,a plurality of die wheéls (two
in the illustrated enbodinment) la, |b each haV|ng on their 5
circunferential surfaces 2a, 2b two rows 5, 6 of teeth 3, 4 spaced certain
intervals or pitches P along the circunferential surface. The teeth_Q“bf
one of the rows 5 are circunferential by—=di spl aced or staggered with re3pect
to the teeth 4 of 'the other row 6 by half of the 10 pitch P. The di e wheels
la, |b ar emanyfacyunboat ednkhnpansapbgeagr epupiléngor legmeintgl £cront i nuously
rotatable drive shaft 55 (Figure 17) with the teeth 3, 4 on the di e wheel
| a being helidenf %ﬁ%%%eﬁﬁtﬂcFBEthS te shet pEessndi dnveadiany,
respective] single fi ui.de i s positioned across the
circunferehg?%yd§%rga2%grigggib° fdfﬁengﬁéiﬁhgéw§ R Y% in confronting
relation th 0 h er avi,ng a pair .,of filanment
gui de 20 hbf£ %Sﬁéﬁﬁ ?%# gEW8Fﬂz ?thgngFangﬁ?§“ f Ofh lastic resin
coupl iy cringuhfetafiufel FUUERpeRY 2a 2k, 285 Tl St ot W2 firot
drive unit39 §0spaceaPeorebi FRYbRgatBeol baRRbsI® 49 Y eeh /a, 7bin the
di rections” G of %eneratr

circumferential surface. The teeth 3 of one of the rows

5 are circumferentjally displaced or staggered with
respect to the teeth 4 of the other row 6 by half of the v
10 pitch P.
The die wheels la, 1lb are fixedly mounted in
juxtaposed relation on a single continuously rotatable
drive shaft 55 (Figure 17) with the teeth 3, 4 on the
die wheel la being held in phase with teeth 3, 4 on the
15 die wheel 1b, respectively.
A single filament guide member 8 is positioned
across the circumferential surfaces 2a, 2b of the die
wheels la, 1b in confronting relation thereto, the
filament guide member 8 having a pair of filament guide -\
20 holes 7a, 7b for guiding linear filaments of
thermoplastic resin respectively onto the
circumferential surfaces 2a, 2b to form zigzag coupling
elements.
The filament guide member 8 is connected to a
25 first drive unit 9 for reciprocally movingzéhe filament

guide holes 7a, 7b in the directions G of generatrices

of the circumferential surfaces 2a, 2b, and a second



of the circunferential surfaces 2a, 2b, and a second -7- drive.unit 10
for reciprocally noving the filament guide holes 7a, 7b in tangenti al
directions T of the circunferential surfaces 2a, 2b. As shown in Figures 2
and 3, the filament guide 5 nenber 8 conprises an L-shaped guide bar 11 in
mhichhtﬁe filament guide holes 7a, 7b are dgefined, an L-shaped joint 12
connected to the guide bar 11, and a guide Tod 13 coupled to the joint 12.

The guide rod 13r9¥lecRs tf NOMAYr Hdt it RRANAtMS, { 3>
defined 10 in a frame wall 14 of the ggbaratdétﬁfgﬁgfggﬁ%P% t he @?Qﬁ§ﬁ¥%ls
la, |b, as showhdlesFi7ayr &2 inlhtardrts 210d ih3 dwisorms df sé@ltwed to which
the L-shaped joint 12 is fixed by bolts 16 (Figure 3) after it is

posi tional | y adjcistenhfariealtlinlofsuntfaaps dasr b.43 in the directions of the
15 arrow C. The L-shaped joint 12 has an arm 17 directed toward the die
wheels la, |b. The L-sAsp&hoyin da Fhgureshad and aF mtise of Shament iguide
confronting relation to the circunferential surfaces 2a, 2b of the die
wheel s |a, 28 membery 8 compriseseaneimshprad gyidmibangie inomhiek &hen

18. The arm 17 qf the joint, 12 is fastened to the arm 19 of_ the L-shaped
gui de bar 11 by fidamenso ok *ﬁqlqssa%dsieh@r%I‘iﬁfa’d}%téPiﬁﬂ’ﬂﬁped

clrectione of Ceid 3 RARaleted I GIAE SRS RS hAd S LIS 209 1
13 coupled to tht joint 12. The guide rod 13 extends
from within an apparatus frame through a hole 15 defined
ih a frame wall 14 of the apparatus frame toward the die
wheels la, 1lb, as shown in Figure 2. The guide rod 13
has. a distal end to which the L-shaped joint 12 is fixed
by bolts 16 (Figure 3) after it is positionally adjusted
axially of the guide rod 13 in the directions of the

15 arrow C.

The L-shaped joint 12 has an arm 17 directed
toward the die wheels la, lb. The L-shaped guide bar 11
has an arm 18'disposed in confronting relation to the
\;, circumferential surfaces 2a, 2b of the die wheels 1la,

20 1lb, and an arm 19 extending at a right angle from the
arm 18. The arm 17 of the joint 12 is fastened to the
arm 19 of the L-shaped guide bar 11 by bolts 20 after it
is positionally adjusted in the directions of the arrow
D to adjust the distance between the arm 18 and the

25 circumferential surfaces 2a, 2b.

The arm 18 is preferably positioned such that the

distance between its lower surface 18' and the upper



The arm 18 is preferably positioned such that the di stance between its

| ower surface 18 and the upper -8- surfaces of the teeth 3, 4 on the
circunferential sur- faces 2a, 2b is snmaller than the thickness or dianeter
of a filament 48 (Figure 3). The guidesrod 13 is supported by bearings-23
in a&b5 hole 22 in a guide block 21 ext%nding t hrough the hole 15 of:tﬁE“a__

the. ar rove Tri#bed it HREH L8, (4208 PRECe PRBheLRehbTan BG5S Tiror
ik 26 by addd VAL Sa | A NingPled Nenbh NEngOrhickREBLCE:! A1 dReREGEN. 10
tric pin 28 on a first input shaft 27 which 1s continuously rotatable by an

actuator (ngt ShoiHmd¥ 4@C{P{gepé i 89, novenent in the directions of the
arrows E, F. The first drive unit 9 referred to above is pri- 15 nmarily

constructed of therwyigieidodrdd, 13 hes| stpdbteandyt Beakihgs 23pyh ghaft 27.
The guide block 21 is positioned in a crisscross groove conposed of a

hori zont®l hpybova2 3in andgwiderbloak 2 oextel’dinbi chreughdehenadlien a gui de
hol der 30 fixed 20 to the inner surface of the frame wall 14 by neans of
bol ts 29. THe afuittee bfwame 2Mahhslé Hoojrecipnod8tirgeandiidgbilet moviee
vertical groove 32. To the projection 33, there is givogally coupl ed by a
pin 35 a ument sk the disecyiees ¢ thenadreysah, F. The guide
rod 13 has a rea¥ end 24 coupled to a first link 26 by a
universal joint 25. The link 26 is coupled to an eccen-

10 tric pin 28 on a first input shaft 27 which is &
continuously rotatable by an actuator {not shown) for |
reciprocating movement in the directions of the arrows
E, F.

The first drive unit 9 referred to above is pri-

15 nmarily constructed of the guide rod 13, the link 26, and
the first input shaft 27.

The guide block 21 is positioned in a crisscross
groove composed of a horizontal groove 31 and a vertical
groove 32 which are defined in a guide holder 30 fixed

20 to the inner surface of the frame wall 14 b& means of
bolts 29. The guide block 21 has a projection 33
extending into the vertical groove 32. |

To the projection 33, there is pivotally coupled
by a pin 35 a universal joint 34 which is joined by an

25 adjustment nut 37 to a second link 36 that is in turn

coupled to an eccentric pin 39 on a second input shaft

38. The second input shaft 38 is continuously rotatable



25 adjustnent nut 37 to a second Iink_36 that is in turn coupled to an
eccentric pin 39 on a second input, shaft 38. The second input shaft 38 is
continuously rotatable -9- by an actuator (not shown) at a speed which

-
iy
i

is twice the speed of rotation of the first input shaft 27 for vertically
reciprgcal ly noving the guide block 21 in g§he directions of the arrows I,
J. 5 The horizontal groove 31 in which the guide block 21 is housed

has a hei ght Hp@angntsecheter Lbnof H6wh)age wakbedd WAScR 8i ghich. thaese

heights H, h are selected to allow such reciprocati ng novenent of the guide
bl ock 21 for a gpesdrobectotatiovabfi théhfidstetnpl® shaptol7t Herarrows 1,

J. Four guide posts 40, arranged in upper and |lower pairs, are vertically
fixed to the gureket btakky 2teaipretatibpl movingethenguedeebloek gli da hhkes
41 in the guide holder 30 through respective bearings 42 for 15 permtting
t he gui de bl ockdixecbions refi precarrgwaolabfe in the directions of the
arrows It J while keeping a constant posture,_ The second drive unit 10

referred to &bove is nihdIBOEbIPRERY @FoPVe PtojircvhéphiBhet guidmi Pdeskl 20

joint 34, the secopd link 36, and the second inpuf shaft . The
circunferential 25ut§ Reused hayg 3rheighhi s waed| Ehegholg igvgffSPﬁing

grooves 43a, 4%Ptame wall 14 has a height h. These heights H, h are
selected to a}low such reciprocating movement of the
guide block 21 for a prescribed interval in the direc-
10 tion of the arrows I, J.

Four guide posts 40, arranged in upper and lower
pairs, are vertically fixed to the guide block 21 and
slidably fitted in respective guide holes 41 in thé
guide holder 30 through respective bearings 42 for

15 permitting the guide block 21 to be reciprocally movable
in the directions of the arrows I, J while keeping a
constant posture.

The second drive unit 10 referred to above is

W, mainly composed of the projection 33, the universal
20 joint 34, the second link 36, and the second input shaft
38.

The circumferential surfaces 2a, 2b of the die
wheels la, 1b have forming grooves 43a, 43b,
respectively, defined therein and running

25 circumferentially, as shown in Figures 1, 2, and 3.
The forming grooves 43a, 43b are defined between

laterally spaced side walls 44, 45 (Figure 4B) including
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y, defined therein and runhing 25 circunferentially, as shown in

2, and 3. The form ng grooves 43a, 43b are defined between

paced side walls 44, 45 (Figure 4B) including - 10 -

i dges 46, 47, respectively; ¥dsttioned in alignment with th
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r diameter” of the 15 filament” 48. WiTe the guide rod 13 is
GAHd YoMyl vAr 1dies ddmsdnmes Oshdéhe 2k PT§uFesF1 kHA second

i nput shaft 38 is rotated to nove the guide block 21 reciprocally in the
directions . t wheat rthes firsk fidipd¥ slegfprdTatdyavey| nghéhguigkappat gui de

holes 7a, 7

b in distances 1. The distance 1 is the sane as the distance

whi ch is traerisedraniprtocdllamoredjul methel ékrdatidbsasf the arrows

10

15

20

25

E, F to simultanepusly move the filament guide holes 7a,
7b reciprocally in distances L in phase with each other. »
The distance L is the same as the sum of the distance
between the outer end surfaces of the teeth 3, 4 between
which the filament gﬁide holes 7a, 7b are movable and
twice as large as the thickness or diameter of the
filament 48.

While the guide rod 13 is being reciprocally
moved in the directions of the arrows E, F, the second
input shaft 38 is rotated to move the guide block 21
reciprocally in the directions of the arrows I, J for
reciprocally moving the filament guide holes 7a, 7b in \
distances 1. The distance 1 is the same as the distance
which is traversed by the filament guide holes 7a, 7b as
they move around the opposite side surfaces of the teeth
3, 4. 1In Figure 8, the teeth 4 are shown as being in
phase with, or in axial alignment with, the teeth 3.
Actually, while the filament guide holes 7a, 7b are mov-

ing around the teeth 3, the die wheel 1 is rotated to
move the teeth 3, 4 by one pitch for each one revolution of shaft 27

(and two revolutions of shaft 38),

s



t hey nmove around the opposite side surfaces of the teeth 3, 4. In Figure 8,
the teeth 4'are shown as being in.25 phase with, or in axial alignnent
with, the teeth 3. Actually, while the filament guide holes 7a, 7b are nov-
i ng arpund the teeth 3, the die wheel 1 is rotated to nove the teeth 3, 4
by oné®pitch for each one revol ution of shatt —27 (and two revol utions of

shaft 38), the teeth 4 |aqggi ng, a hal, itch in g relative to the
teeth 3. The spH®&dt8F T &t %ﬁqggﬂgtﬂ‘g hf‘Ng pd%gpvbﬁ’e@i’assel gglaa%b)’e ttr‘?ertg‘i)eed and

di stance of novene f the first drive 5 unit 9, and the speed and

di stance of moveRe of the second drive unit 10 are sel ected such that the

filament guide hol es [C.S 798888t£9u?8§£¥i£8|#kaﬁelﬁg@i§ﬁ§%§§|ﬁﬁe High

having a symretric "8" Sshapé arolund a pair of teeth hé“’ows '5, 6,

as described | aié 9feedland. distankt b ASPURBHL! BR! thide shikamany Jqui de

holes 7a, 7b are rst positioned Internedi ate between the teeth

Then, when tde Jﬁi@teﬁngnéeeﬂédséeeataﬁbaéi§t83ce3%fah%véﬁb%E?6f ke
eccentric pin 28 noves to a position 28-1 and then to a position 28-2, and

the eccentric pidcdfd dPiv@venitole apsi sboace8dlsaet that thed FAQSNenN
39-2, so that the filament guide holes 7a, 7b sinultaneously nove to a

position 7-1 anguiderhdbea Pagi VbovorntPnuoushy doldow anlemntibeaze~dikié

When the eccentric pin 28 noves to a position 28-3 and then to a position

28-4 and 20 theadiceaving ai sy@9ehvies"88 ahppei mrronndoa3paria wiferteeth

3, 4 of the'r;ws 5, 6, as described later on.
U/ 10 It is assumed that the filament guide holes 7a,

7b are first positioned intermediate between the teeth
3, 4. Then, when the first and second input shafts 27,
38 are rotated, the eccentric pin 28 moves to a position
28-1 and then to a position 28-2, and the eccentric pin

15 39 moves to a position 39-1 and then to a position 39-2,
so that the filament guide holes 7a, 7b simultaneously
move to a position 7-1 and then to a position 7-2 in the
direction of the arrow K. When the eccentric pin 28
moves to a position 28-3 and then to a position 28-4 and

20 the eccentric pin 39 moves to a position 39-3 and then
to a position 39-4, the filament guide holes 7a, 7b move
to a position 7-3 and then to a position 7-4 in the
direction of the arrow M, thus making a complete revolu-
‘tion around the teeth 3. |

25 Likewise, when the eccentric pin 28 moves to a

position 28-4 to a position 28-5 and then to a position

28-6, the eccentric pin 39 makes another revolution



to a position 39-4, the filament guide holes 7a, 7b fhove to a position 7-3
and then to a position 7-4 in the direction of the arrow M thus making a

conplete revolu- tion around the teeth 3. 25 Li kewi se, when the
eccentric pin 28 noves to a position 28;4 to a position 28-5 and then:gp a
position 28-6, the eccentric pin 39 nmak®s another revol ution -12- Tgﬁiﬂ_

filament g e daroun e’ teet as In

arrows N, e  fai i | es: , h foll h - shaped 5
pat h. Fi gurglgsiyg’ t 1r’dc?39 1ﬁ&%ﬁ§%ﬁ%ﬁqu%§ wﬁ%&hﬂ% hrg&?% n%ﬁ?uégupl I ng.

el ement f ok folt! I3 | &0l t t 4 t he di e wheel
|l a by the #g&g%eﬁgﬁfnﬁPﬂirﬁ?q% Ianen?hgﬂgg% %%T%fga@éﬁ%hg ?ﬁ% 8- shaped 10
pattern. Figddlagehts ivad Mo atd Oadi thibet #8ETow hend | bagkabed8 and the
teeth 3, 4 on the circunferential surface 2a when the filanment guide hole
7a is i% tpaghasition indicated by 7a. Figure 10 shows the relation- ship
between the filanent 48 and the teeth 3, 4 when the 15 filament gui de hole
7a is in the positHigurésl.9 Rhpowsh 11 3 hstvew t tite rmdmhe onshi phbehwera t he
filament 48 and the teeth 3, 4 when the filanent guide hole 7a is in the
posi tion 7ldneRirgecuplingh@dendnt rioeningsfi banentebs phacéd| ament 48 and

the teeth 3, 4 when the fil anent
around the teeth«3, 4 on the die wheel la by the move-

t hr ough th?ﬁh(%g)ﬂgéi %@%i%%tﬁi@;“;"gfu& .ﬁz‘ 4,34 12991’.‘@ C&%%{r}r&dt B; tlh.“e.

ment of the filament guide hole 7a along the 8-shaped

10 pattern. Figure 9 shows the relationship between the -

filament 48 and the teeth 3, 4 on the circumferential
surface 2a when the filament guide hoie 7a is in the
position indicated by 7a. Figure 10 shows the relation-
ship between the filament 48 and the teeth 3, 4 when the

15 filament guide hole 7a is in the position 7-1. Figure
11 shows the relationship between the filament 48 and
the teeth 3, 4 when the filament guide hole 7a is in the
position 7-2. Figure 12 shows the relationship between
the filament 48 and the teeth 3, 4 when the filament

20 guide hole 7a is in the position 7-3. Figure 13 illus-
trates the relationship between the filament 48 and the
teeth 3, 4 when the filament guide hole 7a is in the
position 7-4. The filament 48 is placed around the
tooth 4 in the same manner as shown in Figures 9 through

25 13 except that the filament 48 moves in the opposite
direction. The teeth 3, 4 are continuously moved as

shown in Figures 9 through 13 by continuous rotation of



20 guide hole 7a is in the position 7-3. Figure 13 illus- trates the

rel ati onship between the filament 48 and the teeth 3, 4 when the filament
guide hole 7a is in the position 7-4. The filament 48 is placed around the
toothi4 in the sanme manner as shown in Figures 9 through 25 13 except that
t he f*fhnent 48 noves in the opposite diLreggtion. The teeth 3, 4 are
continuously noved as shown in Figures 9 through 13 by continuous rotation
of - 13 - tigediaceWprebl! 2aa.Since the guide posts 40 on the guide bl ock
21 are slidably fitted in the guide holes 41 in the guide holder 30, the
gui de bl ock 21 is confined thet haiBier pospsodat bng thevgudde iblddke 21
directions of the arrows I, J. The guide rod 13 slidably fitted in the hole
22 of the gui derél stkdablysfébhédnéd tbet buidechpilesatilng nmbhemgutiden t he
directions of the arrows E, F. As a consequence, as shown in Figure 8, the
filament gui dehaddes| 89, 7hhe7guddschilpekt Rd dpneontiineg $ivad® | enmi scat e-
i ke path. ;he filanment guide holes 7a, 7b are not ,sub- jected to wobbling
novenent wh Ier?ﬁéQr%FéthQIBﬁfﬁﬂepﬁe1Peﬁth@éF€°FﬂP§Sp§¢hth&h@‘ﬁ@ﬁ@% t hey

Cherowi th Thetai ¢ anfhe bB4EEn=Phe LipAU S8R ot db bR (o RECIPLE 3 and
the ouer surf age 45" ool oL, 8ER 39 24 sﬂgf& LR Y BB g

mai nt ai ned as
movement in the directions of the arrows E, F. As a

consequence, as shown in Figure 8, the filament guide
N\ 10 holes 7a, 7b describe the symmetfic 8-shaped lemniscate-
like bath. The filament guide holes 7a, 7b are not sub-
jected to wobbling movement while they are following the
lemniscate~-like path, and hence they can reliably place
the filament 48 around the teeth 3, 4 in engagement
15 “ﬁherewith.
1 The distance between the upper surfaces of the
teeth 3, 8 and the lower surface 18' of the arm 18 of
the filament guide member 8 is maintained as a
W, predetermined constant distance.
20 Figure 14 shows a filamentary coupling element
material 49 which is shaped in the process shown in
Figures 9 through 13 by bending the linear filament 48
into a zigzag form.
The filament 48 is made of thermoplastic
25 synthetic resin such as polyester, polyamide, ok the
like. The shaped coupling element material 49 shown in

Figure 14 is then bent into a U shape having coupling



predeterm ned constant distance. 20 Figure 14 shows a filanentary -
coupling el ement material 49 which is shaped in the process shown in :
Figures 9 through 13 by bending the linear filanment 48 into a zigzag form
The filament 48 is made of thernopl astjig 25 synthetic resin such as 3
pol yester, polyam de, or the |ike. The shaped coupling el enent nateri&t'ﬁg_

shown in Fhedae 54 and heysholt vwHildh ardé sfwitfedaw "EoreePtbPd hav=14-
heads 50 and | egs-51 which are joined by connectors hav- ing rising .
portions 52ngnrilding @drerionsds Mo tharier farted dydapphiemtapa of heat,

t hus producing zi gzag coupling elements 53 as shown in Figures 15 and 16. 5
Figure 17 £beowedabgoappligatieredt fheat ndustpoddcing zbgzaguously
form ng the zigzag coupling el ements 53 illustrated in Figures 15 and 16.
The di e wheeoupliag edementis Xdadlas mhawredin Figutepobdandl 36ion on a drive
shaft 55 of an actuator (not shown) for continuous rota- 10 tion in phase
with eafh other i FigaEedilie@hays & aawpldnd e kememe Eermingfsyakent gui de

nmenber 8 havi the filanment. gujde holes 7a,, 7b and novabl e by the first
and second%ér :‘l-g’é' Gﬂ“tténé‘,oufd-ylgsé‘{ﬁmsiﬂl%e"tpq ? XIFA9 o?ﬂ‘??nb&%l%%?’&ﬂ“?ﬁ t he

devi o 56 13 BOANEESARR TSt a s nd i fenering it vBtele 3rn The
direc- tiofp0f 4Ne i ¥ekdY RdyHedd fitd Wt ip ST 1LBI8h 8h 2%rive
shaft 55 of an'acgpator (not shown) for continuous rota-

10 tion in phase with each other in the direction of the \
arrow Q. The singlé filament guide member 8 having the
filament guide holes 7a, 7b and movable by the first and
second drive units 9, 10 is disposed in confronting
relation to the circumferential surfaces 2a, 2b of the

15 die wheels la, 1lb. A lifting device 56 is positioned
downstream of the filament guide member 8 in the direc-
tion of the arrow Q for lifting the element material 49
off the teeth 3, 4 as indicated by the two-dot—-and-dash
lines in Figure 5B (which only shows the die wheel la).

20 As illustrated in Figure 18, the lifting device
56 has wedge members 75, 76, 77 mounted on the distal
ends of arms 72, 73, 74, respectively, supported on and
extending from a support shaft 71 mounted on a frame 70.
The wedge member 76 is positioned between the die wheels

25 1la, 1lb, the wedge member 75 is pdsitioned outside of the
die Qheel la, and the wedge ﬁember 77 is positioned out-

side of the die wheel 1lb, for lifting the coupling ele-



off the teeth 3, 4 as indicated by the two-dot-and-dash lines in Figure 5B
(which only shows the die wheel la). 20 As illustrated in Figure
18, the lifting device 56 has wedge nenbers 75, 76, 77 nounted on the

di stal- ends of arms 72, 73, 74, respecliyely, supported on and extending
fromig-support shaft 71 nounted on a frane 70. The wedge member 76 is

i tioned bet dj 7
bosi (1 oned oS adiat i 14F FRTRE 77 Soagce it ERIERET LBk, 3

positioned oujg §ﬁ5“§f§“t*¥?&4@ gheel Ib, for lifting the coupling ele-
al 4 0

-15- ment materi out engagenment with the teeth 3, 4 as shown in
Figure 5B. A bendi nga dsdm&End7déeipessyi D9egosliisiofodngtiseadoehstiream fting
device 56 for bending the coupling ele- 5 nment nmaterials 49 shaped as shown
in Figure 14 ¢htehe@ Tipsbngedévboal 5§ fbshbprdbugf bhei nguphéngoegei-ng el e-
ment materials 49 into the form ng grooves 43a, 43b in the die wheels la
|b. As ill%stmetecmaveFigls e4958haped19s shewbehdi Rousei ¢4 3nteodpri ses

di scs 58a, 58b 10 rotatable by contact with the respective die wheels |a,

| b and havi ngcxossusect benalhy Bl ahapesby, £9ysingespecePyPLynddrdssed on

and extending radially outwardly fromthe circunferential .surfaces of the
di scs 58a, 58meRrbrmaheEirhy 9ﬂe¥PE§pEEFi§8rF6PHiﬁ§°§¥88vé§a154%%3éf‘43b of

the die wheels la,_ . Ib., T f th = pLi I f t
cont i nuousl y %ﬁtaiﬁtgheeygrfag ‘fb. gscglll.lugtlrré%e% (;%Elg.lgr{r&e%r 'ﬁ sa\nA&g are

19, the bendiné device 57 comprises dis;s 58a, 58b
W 10 rotatable by contact with the respective die wheels la,
1b and having circular bending blades 5%a, 59b,
respectively, disposed on and extending radially
outwardly from the circumferential surfaces of the discs
58a, 58b. for entering the respective forming grooves
15 43a, 43b of the die wheels la, 1lb. Therefore, the cou-
pling element materials 49 are continuously bent into
the U shape by the bending blades 59a, 59b as they force
the coupling materials 49 into the forming grooves 43a,
43b, as shown in Figure 5B.
20 In Figure 19, the bending blades 59a, 59b can be
positionally adjusted for exact alignment with the form-
ing grooves 43a, 43b by means of adjustment bolts 78,
79.
As shown in Figure 17, a heating device 60 is
25 disposed downstream of the bending device 56 in the
direction of the arrow Q in partly surrounding relation

to the circumferential surfaces 2a, 2b of the die wheels



the U shape by the bendi ng bl ades 59a, 59b as they force the coupling

materials 49 into the form ng grooves 43a, 43b, as shown in Figure 5B. 20
In Figure 19, the bendi ng bl ades 59a, 59b can be positionally adjusted for
exact alignment with the form ing gr goves 43a, 43b by neans of adj ustignt
bolts 78, 79. As shown in Figure 17, a heating device 60 is 25 di sposel-

downst ream of,} hgpbed! fEaIeKEC Enadulanbla gt Andln AR LN

partly surrounding re on t e circunferenti rfaces of the

die wheels a315189-ubatol B E8E Be3hitNGet Ree ¥ndhaRpd (UM Idith i AEN
materi- als 49 up toba set poin? of the thernnplastig syntﬁﬁ?}c resin
thereof. A pgasbhnghdesbe€e 61 is positioned dowmnstreamof 5 the heating

device 60 in the direction of the arrow Q The punching device 60 has
punches 62a, 62b (FAgpuaghfRgaddviepe BAr ienipdisiitd dned IdYWAStr&HWw@®es 43a
43b of the die wheels la, 1b. As shown in Figure 6B, the punches 62a, 62b
as they ehtethéhkebbingndeyioevés 48athé3kditeciioes oft thec o £l enent
materials 49 against the bot- tons 63 of the form ng grooves 43a, 43b to
formthe couThel punchindsdevicei §0r basopunches: BRaputadh nld idpuies 6B as

vi ewed tangentially to the circunferential surfaces 2a, 2b of 15 the die
wheel s | a, |8ndTRR) pEaEnRBtEPAngsEBeafermingdgrooves 43a, 43b of the

die wheels la, 1b. As shown in Figure 6B, the punches
62a, 62b as they enter the forming grooves 43a, 43b
10 press the coupling element materials 49 against the bot- i;)
ﬁoms 63 of the forming grooves 43a, 43b to form the cou-
pling heads 50.
Figure 20 shows the punching device 61 as viewed
tangentially to the circumferential surfaces 2a, 2b of
15 the die wheels la, 1lb. The punches 62a, 62b are fixed
by a bolt 82 to a sleeve 81 fitted eccentrically over a
shaft 80. The shaft 80 is rotated by an actuator (not
shown) to move the punches 62a, 62b along a path R
(Figure 17) for repeatedly pressing fhe punches 62a, 62b
20 against the coupling element materials 49 to form the ~
- coupling heads 50 and retracting the punches 62a, 62b
while the die wheels la, 1lb are continuously being
rotated.
A pressing device 64 is located downstream of the
25 punching device 61 in the direction of the arrow Q. As
illustrated in Figures 17 and 21, the pressing device 64

comprises discs 65a, 65b rotatable by contact with the



by*a bolt 82 to a sleeve 81 fitted eccentrically over a shaft 80. The shaft
80 is rotated by an actuator (not shown) to nove the punches 62a, 62b al ong
a path R (Figure 17) for repeatedly pressing the punches 62a, 62b 20

agai nst’ the coupling el ement nmaterials 49 to formthe coupling heads 50 and
retracfﬁng t he punches 62a, 62b while the gie.wheels la, Ib are
continuously being rotated. A pressing device 64 is |ocated downstream of

the 25 punchi npiglamgelSl1d N IHe thssét Dhe DY, t B8 aREPINE redbettlivstrated
in Figures 17 and 21, the pressing device 64 conprises discs 65a, 65b
rotatabl e by cquizdd flddgddec7a, -d7b dispoded! snl pespéctiespectivel y, and
havi ng respective guide flanges 67a, 67b di sposed on respective

ci rcunf erent i alcitoynizoe®tinl BirfiMcescb@r scE6B5af tBhe dbscentbaingSbhe
form ng grooves 43a, 43b, respectively. 5 The circunferential surfaces 66a,
66b of the di sEPmRNtEENGridhe formingeeeeyes ot3anedBhgsresraghinelyehe
circunferentjal surfaces 2a, 2b, of the die wheels |la, Lb to formthe rising
portions 52 Y Fiif sirepmigrenthal, SYREAGRS c$52nd86B1 of hehe oRh8esoPs2r 10

The di scs 65a, b can be .positionally adjusted, by adjustnent bo]Jts 83, 84,
B0t or " owact aIS SRS VIE AT TR oF oRbeoleds Sh R0 Fhet aPRES aon,

oo are fixed by Ahobdr e d SRl 6] 55 LP' Bh8PkYe SHRaeRS" 189 4B 2
to form the r}sihg portions 52 (Figures 15, 16, 7B) on
the outer ends of. the connectors.

The discs 65a, 65b can be positionally adjusted
by adjustment bolts 83, 84, 85 for exact alignment with
the forming grooves 43a, 43b. The discs 65a, 65b are
fixed by a bolt 87 to a shaft which is rotatably sup-
ported in a bearing 86. .

15 A cooling device 68 is disposed downstream of the
pressing device 64 in the direction of the arrow Q in
surrounding relation to -the circumferential surfaces 2a,
2b of the die wheels la, 1lb for cooling the coupling

. \ element materials 49 which have been shaped as described

20 above and setting them to the two rows of zigzag cou-

pling elements 53.

| The formed two rows of the zigzag coupling ele-
ments 53 are removed from the die wheels la, 1lb by a
discharging device 69.

25 The f;rSt and second drive units 9, 10 employ
eccentric mechanisms, but may comprise cam mechanisms

instead of the eccentric mechanisms. The guide rod 13



15

A cooling device 68 is di sposed downstream of the press

ng

device 64 in the direction of the arrow Qin surrounding relation to the
circunferential surfaces 2a, 2b of the die wheels la, Ib for cooling tF
coupling elenent materials 49 whi ch havegbeen shaped as descri bed 20-quye

and setting themto the two rows of zigzag cou-

g the

pling elenments 53. Thesw =~

formed two rigvsHiwr s Zidined SOIgABNE @hﬁde@eﬁgsa5§léé€e rTﬁaiaanf pegm t he

die wheels la, |Ib by a discharging device 69. 2

e first

and

second drivechenigweide Hibap by mecamdy i se ngebaded shs, that gabecblpekse cam
mechani sns i nstead of the eccentric nechani sns. The guide rod 13
shown as beilg byt iadabdve tpi dégkoove gl bde emegohanbsmof the gui de bl ock 21,
but may be guided in the guide block 21 by a dovetail/groove guide

mechani sm The two Tie tweadie Iwheels hbae becmavesbeehedesaribedhén

af oresai d enbodi nent. However, three or nore die wheels nmay be_enp
and hencé vaheafareraidieankedingnici AQWeVRrh EhEedi ervwmesrsdiay

three or
25
10
15
20

25

nokﬁlsets of conponents for qgﬂgtlon with the dj e wheels.

eels may be emploved, an ence various other devices
associated with the die wheels may have three or more

sets of components for coaction with the die wheels.

is

| oyed,
have
10 15 20
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C.ainms:- 1. An apparatus for manufacturing continuous zigzag coupling

elements for slide fasteners fromcon- tinuous linear—filanents,

conprising: a continuously rotatabl e drive shaft; 5

_ a
plurality of die wheels fixedly mounted on said dri veJM ed
rel-atj{jﬁt)‘n, each of said die wheels having respective row c"mu""mmmfw
on circunferential surfaces thereof at a-cb;--stant pitch, s&id"te®th of
one of the rows being 10 displaced half of said pitch with respect to said
teeth of anot Bé2ims:row, said die wheels al so having respective forning
grooves defined circunferentially in said circunferential surfaces, said
teeth of said one rowlbf Aneapgamatus dfer vihant Eadeininaxcant ynabugned with
said 15 teeth of said one row of_ the other die wheel, said teeth of said
other row of s#&iPZA%E WWIine e lnentader |§lide ghestoners skremt eenn of
said other row,of said other dig wheel; a sing]e, filament guide nmenber
havi ng a pIurMQ%%PQHf(ﬁiW?QEu#&&aTﬁREﬁyrﬁﬂ@% 3P 9bnting said
circunferential surfaces, respectivel for. jntroduci espective con-
tinuous |inear filamert SOMF WQHs%ﬁi%é§?ﬁﬁqi?Xéﬁﬁ¥ﬁl%gkéﬁfd filament guide
menber for rgeciprocally novin ' | n ' | he

ek y 9 as%aﬂ‘ééi e gc?'igewlbgéfgcéngéglgt?

directions generatrices of sai®d circunterenttal sur
mounted on said drive shaft in juxtaposed relation, each

‘of said die whée;s having respective rows of teeth
U mounted on circumferential surfaces thereof at a con-
stént pitch, said teeth of one of the rows being
10 displaced half of said pitch with respect to said teeth
of another row, said die wheels also having respective
forming grooves defined circumferentially in said
circumferential surfaces, said teeth of said one row of
one of said die wheels being axially aligned with said
15 teeth of said one row of the other die wheel, said teeth
of said other row of said one die wheel being axially
aligned with said teeth of said other row of said other
die wheel;
a single filament guide member having a plurality
26 of filament guide holes confrbnting said circumferential
surfaces, respectively, for introducing respective con-
tinuous linear filaments;
a first drive unit coupled to said filament guide
member for reciprocally moving said filament guide holes
25 1in the directions of generatrices of said

circumferential surfaces;



K
-

-20- a second drive unit coupled to said filanent guide nenber for
reciprocally noving said filanent guide holes in the tangential diréctions

of said circunferential surfaces, said second ' m“mmm5__operab_lé
at a speed which is twice the speed of opera- mmﬂw t-drive™ 2
unit, said first and second drive units,dbeing operéable at Speéds and . 2 -

di stances selected such that said filanent guide holes will foll ow
symmwtric 8 shaped J QUUGHAE AV Ui Coud RAPOLS ! 4814 £ 10ahgnp! ace the
continuous |inear filanments continuously around respective pairs of said

teeth as coupliiged ndnfse \THYr PE Sl 1 BAhdPENG $4 S@OELHanesPeghide! Y
around sai d"die wheels for processing the coupling elenment materials 15

into the ComglREOUH A ahrigundidlg & wddiéns 2of ABap@paratus according to
claiml, said filament guide nmenber extending axially across said die
wheel s. 20 24rcumferential surfaces, said second drive unit being
5 operable at a speed which is twice the speed of opera-
tion of said first drive unit, said first and second
drive units being operable at speeds and distances
selected suchrth:£ said filament guide holes will follow
symmetric 8-shapéﬁ lemniscate~like paths, respectively, .
10 to place the continuous linear filaments continuously g
around respective pairs of said teeth as coupling ele-
ment materials; and
means disposed respectively around said die
wheels for processing the coupling element materials
15 into the continuous zigzag coupling elements.
2. An apparatus according to claim 1, said

filament guide member extending axially across said-die

wheels.

20

25



