APPARATUS FOR PAIRING TWO ROWS CF SLIDE FASTENER ZI GZAG COUPLI NG ELEMENTS
The pr.esent invention relates to an apparatus for inter &%. ting a
pa|r<2:/roms of slide fastener coupling el ements respectively~formed from a
pai r | of*/conti nuous plastic filanents into a zigzag shape. To manufacture a
pai r el ongate slide fastener stringers each *having a row of continuous
zi gzag coupling el ements, it has been customary to shape a continuous
t hernopl astic synthetic resin nonofilament 10 into a row of zigzag coupllng
el ements by neans of a heated die wheel, then attach by sewi ng two such
rows of coupling elenents to a pair of stringer tapes al ong their opposed
edges, then pair the rows of coupling elenents into a chain of coupling
el ements, and finally 15 nount top and bottom end stops and sliders on the
coupling el enent chain. For the purposes of increasing rate of production,
there has been a need for a machine that can pair the rows of coupling
el ements before -2- being sewn to the stringer tapes. Many attenpts have
been nade to devise such a pairing machi ne, however, the results have been
unsatisfactory in that the coupling elenments formed froma plastic
nonofil ament woul d be easily deforned
_ -1 -

APPARATUS FOR PAIRING TWO ROWS OF
SLIDE FASTENER ZIGZAG COUPLING ELEMENTS
The éresent invention relates tp an apparatus
for interengaging or mating a pair of rows of slide
fastener coupling elements respectively formed from a
pair of continucus plastic filaments info;a zigzag
5 Shape. |
" To manufacture a pair of elongate slide fastener
stringers each having a row of continuous zigzag
coupling elements, it has been customary to shape a
continuous thermoplastic synthetic resin monofilament
ﬁ& 10 into a row of zigzag coﬁpling elements by means of a
heated die wheel, then attach by sewing two such rows
of coupling elements to a pair of stringer tapes along
their opposed edges, then pair the rows of coupling
elements into a chain éf coupling elements, and finally
15 mount top and bottom end stops and sliders on the
coupling element chain. For the purposes of increasing
rate of production, there'has been a need for a machine

that can pair the rows of coupling eleménts before

.
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5 under conpressing or tensioning force applied as they are interengaged.
It is believed possible by neans of the present invention to provide a

coupl i ng-el ement pairing apparatus which enables a pair of rows of .
~continuous filanmentary 10 zigzag coupling elenents to be nated nicely;ﬁig\
reliably wi thout causing any deformation. According to the present

i nvention, there is provided an apparatus2for interengaging a pair of rows
of continuous slide-fastener zigzag coupling elenments, each el enent having
15 a coupling head, a pair of spaced | egs extending fromthe coupling head
in a cormon dPedBgi §AVNaKE HheoRhBERERY PaPef on MRRPoREEEIRFDhave J1gethe
coupling head and extending between one,of the %ﬁgs and a correspondingone

| eg of an adj&é@ﬁtt€oéﬁVFﬁg SReheft PALELBS PREFERSs ROWHFERI e TRskl

def i ni th [ bstantial Ly Y-sh d Ld h .1 ncludi [ f
branch gui do BAT8ABEER: BRoRELEr SPREEY, CanTRREAtPOVEoRr LI T R S ot o,
respectively, ¢ %hgdbﬁ§8§hagﬁigﬁtgésﬁéﬂgf??ﬁbQﬂF!ﬁ%&g@'ﬁgggﬁgfiy'igfhfhé&”nt
passage for nating the di Sehgageéd rows of colpling el ement's,

char act eriszedyhf ebh3bmpPedsifzNbrP8sR36nAg Potb 8t SoPBL VR ENERIGN tO

substantial ly prevent. interengaged rows of coupling elenments from noving
lateral ly w tBreespeeireh@agegh other, and that a pair of coplanar guide
wheel s is rotatably nounted on . '

- It is believed possible by means of the present

invention to provide a coupling-element pairing apparatus
which enables a_pai: of rows of continuous filamentary

10 zigzag coupling elements to be mated nicely and reliably
withéut causing any deformation. | |

According to the present invention, there_is provided

an apparatus for interengaging a pair of rows of continuous
slide—faétener zigzag coupling eleﬁehts, each element having

15 a coupling head, a pair of spaced legs extending from the
‘coupling head in a common direction, and a connecting
portion disposed remote from the coupling head and extending
between oreof the legs and a corresponding one leg of an
adjacent coupling element, said apparatus comprising a base

20 defining therein a substan#ially_sthaped guide channel
including a pair of branch guide ﬁassagés for receiving
disengaged'rows_oﬁ_coupling-elements, :espectively, said
branch guide passagés'being joihed together into a joint
passage for mating the disengaged rows of coupling

25 elements, characterized in that s;id joint passage has a

width narrow enough to substantially



sai d base one on each side of said joint passage for 5 gui di ng

t her ebet ween the interengaged rows of coupling el enments, each said guide

, ving a plurality of peripheral -.teeth engageable with the

epgaged rows of coupling elenents for feeding the rows of coupling

s through said guide channel, two adjacent ones 10 of .said teeth. .

el e

_projecting into said joint passagg~for hol ding therebetween one connecting

portion at opposite ends thereof. The invention will be described by way of
exanple with reference to the acconpanying draw ngs, wherein:- 15 I
Fi QUr epdedent SAHEHBALEEEN AFoWh CUE ObodpDang | Eeddilbd o #6m CONSL T UCt ed

i n-accordance wth the present invention; Figure 2 is an enlarged

f ragmegbai MgVl gtesal Erowith lregbbct hto peatls otherpdahdrtatraty; 20

- Figure 3, appearing with Figure 1,is a cross-sectional view taken al ong

line |phir ¢fl copl&hgnrguldeawbleflguie rotatzbily embumped emoss-secti onal
view taken along line IV -1V of Figure 1. = -4- The present inventionis
parti cakdd| hageectnr onepaehbsddedof nsaidajeint Bpper&e uEOBuUCch as shown in

Figure 1, generally_ indicated by the nuneral 10.. The pairing apparatus 10
Cégprigggdgng|§pe5é§gtygen the Xn%erengageg'rows of ¢ upiing PP

elements, each said'guide wheel having a plurality of

peripheral teeth engageable with the interengaged rows
of coupling élements for feeding the rows of coupling
elements through said guide channel, two adjacent ones

10 of said teeth projecting into said joint péséage-for-
holding therebetween one comnecting portion at opposite
ends thereof. | | |

The invention will be described by way of'éxample!with
reference to the'accompanying drawings, wherein:-

15 Figure 1 is a schematic plan view of a pairing
apparatus constructed in accordance with_fhe_present
invention; | | |

Figuré.Z is an enlarged fragmentary view of Figure 1 . i;)_
with the parts removed for clarity; ' ; '

20 Figure 3, appearing with Figure 4+;is a cross-sectional
view taken along line ITI - IIT of Figure 2; and

Figure 4 is an eﬁlarged‘crdss-sectioﬁal view taken along

line IV - IV of Figure 1.



5 having a substantially Y-shaped gui de channel 12 (Figure 2) for the
passage therethrough of a pair of rows -of slide fastener coupling‘?iénents
%3; 14, the guide channel 12-being open at the upper side as sho 1174
Figure 3. Each row of coupling elenments 13, 14 is fornmed froma 1
coAtjnuous plastic nonofilament into neandering or zigzag shape. As shown
inFigures 2 and 3, each of the.zigzag coupHfg el enents 13, 14 has a
coupling hedd 15, a pair of parallel spaced upper and | ower |egs 16, 17
extending fromthe coupling head 15 in a conmmon directjon, and an 15
arcuat e connecting BBet PBRSERt ciBEeRFHRR bt \RAFEFFRLAFLY Hisefayls vhen 17 and

2 COr espond! 1 01E e 8 Sha Mol oA BdLAE R P P SIS 1,
Pt R L S L TN
e her | SOSTHE palbice sbEaStLISONIERL Y Sl vl
i o couoon) ASEARLE pumstendsally Yeohbous s dl el (1 e e)
19, 20 for regoirvthe passageotherethirotgh of cappaiy ef armind sofl Flilke
respectively, and a joint ' g - : _
fastener coupling elements 13, 14, the guide channel 12
béing opén at the upper side as shown in Figure 3. Eéch
:ow_of.coupling_elements 13, 14 is formed from a
10 continuous plastic monorilémenr into meandé:ing or zigzag
shape. . As shown.in Figures 2 and 3, each of the'zigiag
coupling elements'13, 14 has a coupling head 15, a pair
of parallel spaced upper and lower legs 16, 17 éxtendihg
from the coupling head 15 in a common direction, and an.
15 arcuate connecting portion 18'extending between bne of
the legs 16, 17 and a corresponding one leg 16 05'17'of an
adjacent coupiing element.to_interconnect the two |
U adjacent coupling'eiements remotely from their coupling
 heads 45. Thus, the connecting pbrfiohé 18 includes fwo
- 20 grﬁups, one connecting adjacent uppef'legé 16 and the
other connectipg.adjacehf lower legs 17. There are
defined betweeﬁ adjacent,ar§ﬁate cbnnecting portions 18

a_pluralitj of recesses 18a (Figure 2) opeﬁing away



- passage 21 into which the, branch gui de passages 19, 20 nerge for .

i nt er engagi ng the di sengaged rows of coupling elements 13, 14 in the joint
e-21. The guide channel 12 has a pair of inlet openings (not shown)
nt roduci ng therefromthe di sengaged rows of coupling-el enents 13,

14 i he branch gui de passages 19, 20, respectively, and-an outl et o3
- openi 2la (Figure 1) renote fromthe inlet openings for discharging g
i nt erengaged rows of coupling elenents 13, 14. 15 A pair of

copl anar gui de mhee!s 22, 23_i§'Fbratably_nDunted onn the base 11 one on 

bt edet er R e ISHRRL TG N Stnor for ouiding thet cbetveen {ne
has.a plarality 5 SheRbiid Buete 3 SN Yovhanth oifiS BibeY Cota T
| nt or engocod ToIEE € RS T ALY R b e Tt ter Trom.

o b USRS 6 2k fhowiviey Biasyed i ot 00 oL 30
on oneg encbupl ing LalpEment £\13, 24 + xespeativelwerdnd & oimtse 11 and t he
gui de Wwheel s 22, - . o
_ passage 21 into which the branch guide passages 19, 20
mergé for interengagiqg_the .diseng'aged rdws of coupling
elements 13, 14 in the joint paséage 21.' The éﬁide.
_chanhel 12 has a pair of inlet opéniﬁgé (Aét shdwn) for .

10 introduciAg thérefrom:the disengaged rows of coﬁpling_'
elements 13, 14 iﬁto the branch gﬁide pasSages'IQ, 20,
respectively, and;an'putlet opéning'ZIE'(Figure 1)
:éyote'from the inlét openingé'fdf discharging
interengaged rows-of coupling eléments 13, 1@..

15 A paif of coélanér guide wheels 22, 23 is
.rotatably mounted on tﬁé base 11 one on each side of
the ﬁoint passage 21. The guide wheels.zz; 23 are
spaced a predeterminé&.éistance from each other for S
gﬁiding thérebetween the interengaged'rgws of coupling

20 eleﬁehts'IB, 14. Eéch.guide whéel 22,-23 has a
plurality of peripheral'p#ojéctions or teeth 24 spaced
at equél'intervals‘and prcjectable.inﬁc the joint
ﬁéssaée zljfbr.éngagemenﬁlwith the interengaged rows of
coupling elements 13, 14 to discharge the latter from

.25 the'guide channei 12. .

| As_shown'in Figure 1, the pairing apparatus 10

i further includes a substantially t:iangulat_cover plate



23. Thus, the guide channel 12 is closed by the cover plate 25 fromthe "~
above and becones substantially 5-hol'llow configuration as shown in Fi gurg—
3. “The support lever 26 is pivotably connected at the other end to the ? 8]
11 so that the cover plate 25 is angularly novable away fromthe base 1 7
f ok~ enabl i ng easy access to the guide wheels 22, 23. A pair of guide
rolters 27, 28 is 10 rotatably nounted on the base 11 respectively _
upstream of ‘the branch gui de passages 19, 20 for guiding the di sengaged
rows of coupling elenents 13, 14 into 4 hge sespective branch gui de passages
19, 20. As shown in Figures 2 and 3, the joint passage 15 21 of the guide
channel 12 has &®isipporitedvoremmelend off ge supparduplavey [26ads 15 of one
row of coupling elements 13 or 14 toward the connecting portions 18 of the
other row of coutdIRatly onenlsie £he bese)dili |andhdhengidey dpaelisoR? of

coupling elenents 13, 14 are 20 substantially prevented from novin

N

lateral Iy with rdspedthusy deh Btife qheanned jli ks G&s%séﬁebll.t%g"t‘%ét h 24
on he, U 0o Ml ius 230k AN R B s R S0,
Lol 20 EIE Bty ot BT 4 R 3 MRS b 1
hei ght-of the coupldN%e is pivotably connected at the other end to the
base 1l so that the cover platé 25 is'angularlj movabie
W away from the base 11 for enabling easy access to the
guide wheels 22, 23. A pair of guide rollers 27, 28 is
10 rotatably mounted on fhe base 11 respectively upstream
of the branch guide passages 19, 20 for guiding the
diséngaggd rows of coupling elements 13, 14 into the
v ~ respective branch-guide passages 19, 20..
As shown in Fiéures 2 and 3, the join£ passage
15 21 of the guide channél 12 has é width narrow enough to
urge the coupling heads 15 of one row of coupling
elements 13 or 14 toward the connecting portions 18 of
the othér row of coupling elements- 14 or 13 until the
interengaged rows of coupling elemenﬁs 13, 14 are
20 substantially prevented from moving laterally with
iespect to each_other'in the joint passage 21. The
teeth 24 on the guide wheels 22, 23 are straight and
parallel'to the axis of the respective guide wheels 22,
23 and have a substantially triangular shape in radial
25 cross section. 'The teeth 24 have a thickness
substantially the same as both the depth of the guide

channel 12 and the thickness or height-of the éoupiing



"-7- elenents 13, 14 (Figure 3). The teeth 24 also have a pitch
" substantially equal to the pitch of each row of coupling elenents 13, 14 so

that they can hold the coupling elements 13, 14 at opposite ends of the 5
conne¢ting portions 18. More specifically, the guide wheels 22, 23 are

radi a I§¥'paced from each other such a distance that two adjacent teeth o~
24a, b/on each gui de wheel 22, 23 substantially conpletely project into ™
the joint passage 21 slightly dowpnstream of a 10 position P where the '
branch gui de passages 19, 20 join’together, and are received in two

20T SR 8 AL B, AV 0 AL GRG0 P
e e  F

secured tahddier @ Y etk #713 oL SN terdlt aitthy Tdiflbid) ghid Vi ng engagenent

| with a driven gear 34 secured to the 20 othér end of. the shaft 29, both

gears 33,colplinideldsits a3 Wi AACppiditie endgirdf/ecigans 35 such as a
notor i.s connected to the shaft 30 to rotate the guide wheels 22, 23 at the

sane gpearbrngctingpustiionslikéct More specididallye djeisguide positions of
the 25 gui de wheel s 22, 23 accurately with respect to each other and to
prevent wheelRdi 2hazpizedigidy spred From eacis mther sudhe shafts 29,
30, doum;aéggé;égz that two adjacent teeth 24a, 24b on each
guide wheel 22, 23 substantially completely project
‘into the joint passage 21 slightly downstream of a
10 position P'where the branch guide passages 19, 20 join
' toéether, and are received in ﬁwo.adjacent recesses l8a
(Figure 2) between three adjacent connecting po:tioqs.
18. e R
As shown ianigure 4, the guide wheels 22, 23 .
15 Are secured respectively to one end of a pair of shafts
29, 30 rotatably mounted via a pair of sets of ball
bearings 31, 32 on the bﬁse_ll. A drive gear 33 is
secured to the other end of the shaft 30 and is held in S
'driving engagemént_with a driven gear 34 secured to the
20 other end of the shaft 29, both gears 33, 34 $eing
identical with each.other. A drive means 35 such as a
motor is connected to thé-shaft 30 to rotate fhe guide
wheels 22; 23 at the same speed but in opposite
directions.. 1In oider to adjust the positions of the
25_ guide wheels 22, 23 accurately with respect to each

other and to prevent :oﬁation of the guide wheels 22,

23 with reépect to the shafts 29,_30, double nuts 36,



-8- -37-are threaded to the one end of the shafts 29, 30. In operation, the
di sengaged rows of coupling el enents 13, 14 progress through the branch
qui de passages 19, 20, respectivély, and.are neshed or interengaged intgi§>/
chain of coupling elements 13, 14 at the position P in the joint passage—
214 The interengaged rows of coupling elements 13, 14 are fed by the teeth .
24 ~hi ch engage the connecting portions 18 as the gui de wheels 22, 23

rotate in opposite 10 directions, and_then they are discharged out of the
outl et opening 2la. Wth the pairing apparatus 10 thus constructed, the

i nterengaged rows,0f _coupling. el [ ot fgomfei n
dar’mgedgo? ot her 7sér§e?§%%gge§59g§€%€s%§? h%aéd 2‘?1: %%s?%ﬁsal%g& pﬁVegt ed

frommoving |aterally wrhhop@eachn| Otied i Shgiqiti toub B Geagypnggd al ong
t he joint passage 21 by neg%s of t%é t oot hed éﬁﬁ%e wheel s 22, 23 gﬁgposed

one on each sideePémbhes] Piﬂtl{)aﬁﬁéﬂﬁeé’i-tﬁmtﬂee b aiecichpuidd 12 is 20
a hollow configuration and the teeth 24 of the guide wheels 22, 23 have a

t hi ckness subst apasshgystbe, s20p asspet ti vélky depad afe theshpd der channel 12
and the height of the coupling elenents 13, 14, forces applied fromthe
teeth 24 ontogt héntensagaged poteianchadnopf coupling elements 13, 14
. at éhq position P in the joint passage 21. The
interengaged rows of coupling elements 13, 14 are fed
by the teeth'24 which engage the connecting portions lé
as the guide wheels 22, 23 fotate in opposite
10 directions, and then they are discharged ogt of the
outlet opening 2la. |
| With the pairing apparatus 10 thus constructed,
the interengaged rows of coupling elements 13, 14 are
_protected from being damaged or otherwise deformed
15 because théy are substantially prevented from moving
laterally with respect to each other while being
_advanced along the joint passage 21 by means of the
N - toothed guide wheels 22, 23 disposed one on each side
.of the joint passage 21. Since the guide.channel 12 is
20 a hollow cpnfiguration and the teeth 24 of the guide
wheels 22, 23 have a thickness substantially the same
as both the depth of the guide channel 12 and the
height of the coupling eiements 13, 14, forces abplied
from the teeth 24 onto the connecting portions 18 of
25 the coupling elements 13, 14 are uniformly distributed -
- over the'coupling elements 13, 14. This ensures that

- the interengaged rows of coupling elements 13, 14 have -



25 the coupling elenents .13, 14 are uniformy distributed over the coupling
elenents 13, 14. This ensures that the interengaged rows of coupling

el e S, 13, 14 have -9- a.uniformpitch throughout the |ength t her eof . ;
5 10 {5\/20 25 - 10 - CLAIMS: 1. An apparatus for interengaging a pair of
I OWs continuous slide-fastener zigzag coupling el enents,. each el ement -

: 0
having a coupling head, a pair of spaced legs 5 extending fromthe coupliﬁf
head in a common direction, and a, connecting portion di sposed-renote from

t he coupling head and extending‘b%tVeen one of the legs and a corresponding

one |l eg of an, adj.acent .coupl ] , ' s conprising: 10

(a) a bas® ‘Hé’ff#nhgp’t’ﬁ‘éq eﬁig@%hﬁé?% a]r%?/é%f :ﬂg%%%éféhi de channel

including a pair of branch guide passages for

o
10
15
20

25



recei.ving di sengaged rows of coupling el enments, respectively, said branch
gui de passages being joined togéther into a joint passage for mating the

di sengaged 15 rows of coupling el enents, said joint passage having a\quiigr
narrow enough to-substantially prevent interengaged rows of coupling [~/
elgrents fromnpving laterally with respect to each other; and (b) a pa

of “¢opl anar gui de wheels rotatably nounted 20 on said base one on each side
of said joint passage for guiding therebetween the interengaged rows of
coupling elenents, each said guide wheel jjand ng a plurality of peripheral
teeth engageable with the interengaged rows of coupling el enents for

feedi ng the rowsagh upling elerents 25 through said guide channel, two

adj acent ones of eeth projecting into.said joint passage for hoIding

t her ebet ween one connegti ngnpappbapatas Hpposnterendsgihgrafpaidlafitowd1dfl
11111 11111111111 * CL M S * -11 - 2. An apparatus according to

.claim1; said guicdatinaonsl shédagfapbaner gnezQGdeouahungnelaﬂeﬁQSa e8cer
pl ate di sposed on said base and said EU|de wheel s to_ cl ose sald_one si de of
sai d- gui de channsﬂemenérébylnekang°§a ing hgafideachahfePl| fPaced legs

substantially hollow configuration. 3. _An apparatus_accordin Laim2
sai d guide Y 5 extending from the coupllng RB3a En a common lzecglon and

a connecting portion dzsposed-remote from the coupling head
and extending between one of the 1egs.and a correseonding
" one le§ of an adjacent coupling element, said apparatus
compfising: |
10 . (a) a base defining therein a substantially Y-shaped
guide channel including'a pair of branch'guide passages for
receiving-disengageé rows of coupling elements,
respectlvely, sald branch gulde ‘passages being jOLned
toaether into a joint pesseée for mating the dlsengaged
15 rows of coupling elements, said joint passage having a
width narrow enough to substantially prevent lnterencaged
rows of coupllng elements from movzng laterally with
respect to each other; and . -
(b) a pair ef.coplana: guide'wheels rotatably mounted
20 on eaid base one on‘eech-side of said'joint passage for |
guidiné therebetweeh the interengaged.iows of couplingl
. elements, each said guide wheel heving a plurality of
peripheral teeth engageable with the interengaged rows of |
coupling elements for feeding the rows of coupling elements
25 through said guide channel, two adjacent ones of said teeth
projecting into said joint passage for holding therebetween

one connecting portion at oppoeige ends therof.

W




- channel
el ement s,

of

10 guide channel. 4. An apparatus according to claim1, 2 or 3,

row of coupling elements and each being receivable in the recess.

5.
appar at us aeor digig dppaietius hecdrding t4, cA@imafld saddagiddent teeth

An

havi ng a depth substantially the sane as the height of the coupling
said teeth having a thickness substantially the sane as the depth

t he

prOJectlng into said joint passage slightly downstream of a position where
sai d lpteontelgbiaiagapayed omegeide, and including a cover

10

plate dlSposed on said base and said gulde wheels to close

sald one side of said- gulde channel, thereby maklng sa1d

_gu;de channel 1nto a substantlally hollow configuration.

3. An apparatus according to clalm 2, said guide

-channel hav1ng a depth substantlally the same as the

height of the cou@11ns elements, said teeth having a
thickness substantlally the same as the depth of the
gu;de channel.

4. An apparatus accordlng to claim 1, 2 or 3, the

connecting portlons of each row of coupllng elements

15

20

proaectlng arcuately away from the respectlve coupllng
heads, there belng ‘defined between every adjaceat

cdnhecting portibns a recess bpening away from the coupling

.head, said teeﬁhwh\\\ag a- pitch substantlally equal to

the pltch of each row of coupllng elements and each
being recelvable in the recess.

5. 4An apparatus according to c¢laim 1, 2, 3% or 4,

said two adjacent teeth proaectlns into said joint

passage sllghtly downstream of a position where sald

‘branch guide passages merge.

* [ L n s *

% .

conhieeYi ng portions of each row of coupling elenments projecting arcuately

- ana romthe respective coupling heads, there being defined between every~
adj acent 15 connecting portions aqqecess opening away from'the coupling
head, said teeth- aving a pitch substantially equal to the pitch of each



