-1 - "WOVEN SLI DE FASTENER STRI NGERS The present invention relates to woven
- slide fastener stringers having a row of continuous filanentary couplin,

‘el ements woven integrally into 5 5 a stringer taper_/ﬁ‘S@e‘lmat hods %‘d
apparatus for manu- ufacturing woven slide fastener stringers have been
propdsed ;and used. An apparatus disclosed in Japanese Lai d-Open Patent
Publ ixca¥i on No. 50-36, 249 published 10 April 5, 1975 has a rotor for
coiling an element- formng filaneptary material of synthetic resin in a
conical orbital path around a nmandrel into a row of coupling el ements as
they are woven into a stringer tape in synchronismwth the weaving of the
| atter. The known apparatus is conplex in construction and hence needs

t edi ous and tinme-consum ng adj ust nent and nai nt enance. According to anot her
known appar at us showggvenV\es it DECFABTENERN sRRtqpEBubl i cation 20 No. 2 221
855 publi shed Novenber 30, 1972, an elenent- tormng filanmentary materi al
Is coiled into a row of coupling elenents without using a rotor and a

-2- mandrel, the coupling el enments being woven into a

The present invention relates to woven
slide fastener stringers having a row of continuous

filamentary coupling elements woven integrally into

a stringer tape.

(o

Various methods and apparaﬁus.for manu-
ufacturing woven slide fastener stringers have been
proposed and used._An apparatUé diéclosed in Japanese
Laid-Open Patent Publication No. 50-36,243 published
10 April S5, 1975 has a rotor fdr'cdiling'an element-
forming filamentary material of synthetic resin in
a conical arbital path around a mandrel intec a row of
coupling elements as they are woven into a stringer
tape in synchronism with the weaving of the latter..
&_P The known apparatus is compiex in construction and (w
hence needs tedioué and time-consuming adjustment
and maintenance.
According to another known apparatus
shoun in West German-0Open Patent Publication
20 No. 2 221 855 published November 30, 1872, an elementQ
~forming filamentary material is coiled into a row

of coupling elements without using a rotor and a



stringer tape as the latter is woven. The apparatus includes a rocker arm
angul arly novable in a plane substantially parallel to the general plAne\of
the ~ stringer tape for noving a hook into and out of a warp she N/
across - warp threads to coil the element-formng filanmentary nateri al
t he -hook. “The hook thus arranged is |likely to interfere or otherw se damage
the warp threads, particularly when the apparatus 10 operates at a
relatively high speed. A snmall-sized hookoyay reduce damage to the warp
threads but is apt to fail to catch the elenent-formng filamentary
material. Reference is directed to our co-pending Patent Application No.
8231784 (Serial No. 2 109 828)- 15 particularly the Cdains thereof.
According 1o tReaRresentLnyGnboRy Lighents BEON ditléh Wan Slide
~fastener stringér comprising a mov%n stringer tape Including a |ongitudinal
-edge portion we¥eingbratpburabi theofafber isaldvdA) ers spphrataisgl e
weft thread; a row of continuous filanmentary coupling el enents di sposed on
sai d | ongi tudi hacledge porbcker aarm spagebat byngndwah Yeliry & rpdrareach ot her,
each of said coupling elenents including a coupling head projecting - 3-
transversel y beybmfassidlipnparalilebl tedte pgenenal plane of the

5 stringer tape fo: moving a hook into and out of a warp
shed across warp threaﬁs to coil the element-forming
N filamentary material around the haok. The hook thus
arranged is likely Eo interfere or otheruwise damage
- the warp thréads,particularly when the apparatus
10 operates at a relatively high speed. A small-sized hook
may redﬁce damage to the Qarp threads.but is apt tol

fail to catch the eLement—fnrmipg filamentary material.

_ Reference is directed to our co-pending
Patent Applicatioh No. 8231784 (Serial No., 2 109 828)-
15 particularly'the Claims thereof.

-

\h) _ According to the present inQention,

there is provided a woven slide fastener stringer
comprising a woven stringer_taﬁe.including a iongitudinal-.
edge portion woven of a plurélity aof |

20 warp threads and a single. : 'weft threads;

' a row of continﬁous filamentary coupling elements

disposed on said lohgitudinal edge portidn énd spaced
longitudinally from each other, each of said

coupliqg elements including a~coupiing head projecting



a pair of first and second | egs extending fromsaid coupling head in a

commop<di rection and spaced fromeach ather in a direction substantially

per pefrcdk ¢ul ar 5 to the general plane of said |ongitudinal edge portioﬁi}x

and | portion |located renotely fromsaid coupling head and .
~Tnter necting one of said first and second | egs to another |eg of an

adj acent coupling el enent, saidslirst |egs being nmounted.on said

| ongi tudi nal edge portion, there being a pair of picks of said weft thread,
one on each side of each said first leg; and a binding warp thread system
fixing said row of 5 continuous filamentary coupling el enents,

- char act etramdvensébpnt bspbeld bsanid nbp vt tpud dradlace dygestpamtiinai,udes at | east one
pair- of first binding warp threads di sposed on said heel portions and
interl acedpaithoBveipsbtomd second begsl gatendigro findms s@idaid .
weft thread 10 in symetrical relation substantially with respect to the _
general pPURLipe Bead +%n@i@Qﬁﬂ?ﬁﬂdkiﬂﬁikﬁﬂtQQﬂLSQﬂﬁﬁgaﬁﬂqmwﬂ ity of second
bi ndi ng warp threads disppsed, pn sai,d secon egs_and j.nterlaced with said
wef t thrEﬁﬂﬁrﬂpg?ﬁgb%r%d8+5?%f+%% ?%P?ﬁﬁ?%ﬂék#%ﬂ.eFﬁ$"41°Jiafhe i nvention
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and a heel portion located remnteLy'from said

coupliﬁg head and interconnecting one of said first

and second légs fo another leg of an -adjacent coupling

element,

1



-b- Figs.1l and 2 are schematic perspective view of parts of -an apparatus to
produce a woven slide fastener stringer, the views showing parts in = -z
di fflerent positions while the apparatus is in operation; 5 -
Fig. 8 is an enlarged perspective view of a portion of the apparatus s

in Fig. 2; Fig. 4 is an enlarged perspective view of a portion of a slide
fastener stringer in course of production, parts not shown being in the
position of Fig.1l; 10 Fég. 5 is an enlarged schematic plan
view of a woven slide fastener stringel e€nBodying the present invention;
Fig. 6 is a transverse cross-sectional view taken along line VI-VI of Fig.

ot e v b AR TR 8Lt b
erbod ront of NSRS chaa"tesils dndafilortolsd benghlad nal

~illustrate an appafat ¢aread,8adl aa! UAEATs2qWOYLNesbh U8a{@SEERSE $4g 1 Nger
“in accordance with the present invention. The apparatus conprises a |oom 10

- for progressivel yndeavbigd2hg warpt thread bpStedlfokingr Paidreafsod2, 13,

;914 & 5 :continuous filamentary coupling eleﬁents, characterizéd

e | in that said binding warp thread system includes at

G least one pair of first binding warp threads disposed

| | on séid 5eel portions'and interlaced with every other
one of said pairs of picks of said  weft thread

10 in symmetrical relation substantially with respect to
the general plane of said longitudinal edge portion,'
and a plurality'or'éecond biﬁding_ﬁarp'threads disposed
‘on said second legs and'in*erlacedlwith said -
weft thread in stagséredlrélation to one aﬁothe:.

15 ' The invention will be described v way of éxémpié

with reference to the accompanying drawings, wrherein:-



a fell 15, the | oom 10 i ncl udi ng conventional heddl es or a sheddi ng neans

15a shoyn di agranmmatically for formng .a _-6- pair of upper and | ower .
warp flkédds 16, 17 between the warp threads 12, 13, 14 and for sel ectively ,
novi ng_the warp threads 12, 13, 14 up and down, a filling carrier or weft

-“i'nserter 18 disposed at one edge of the warp 5 threads 12, 13, 14 and

angul arly novable for inserting a weft thread 19 in the upper warp shed 16
bet ween the warp threads 12, .13, a reed 20 novabl e back and forth for
beating the weft threddd® i myat tZe@ren sciemnatdd¢ pérsgactdivet he fell 15, and
a knitting needl e 21 10 reciprocably disposed at the opposite edge of the
war p t hr eabRw 197 PExts pf @n ARRAFEtUR|YP IPFOPUCEg A YOYSNoFLiAE weft thread
19 projecting out the warp shed 16 to forma tape selvage. The reed 20 has
a plural i%%/s ey RN ot e WY RETEF tRe warp threads 15 12,

ot PR D B0 e M TR

filamenta has a ity of

progpective coupling | pPrid s &hi a(xjacfg_s-pe@s%fé:t@vef QiEd gen advance

thereon at equal -intervals, is introduced in the |ower 20 warp shed 17
through the,seenidl SNdMStagddiiatien dHdda d ¢#lilg.alzgng a | ongi tudinal path

ext endi ng between and substantially. parallel to the warp threads 12, 13,
14. ' lFig. 4 is an enlarged perspective view of
a.portion of a slide fastener st;ihger in course of
production, parts not shown_being.in thé.positiqn.oF-Fig.1; &‘/
10 'Fig. 5 is an énlérged schémétic plan view
of a woven slide fasfener stringér embodying the present
iﬁvention;_ . |
Fig. 6 is a transverse'cro#s-sectiﬁnal
vieu'ﬁakeq.along'line VI-VI of_fig._S;
15 N ' _._ Fig;_7 is § lqngitudinai cfpss-sectional
| view taken along line VII-VII of Fig 5§
| | Fig. 8 is a vieuw similar to Fig. 5 of
ahothér embodiment of the present inVention} and
| Fig. 9 is a.longitudinal cross-sectional
20 view.taken along line IX-IX of Fig. 8.
| | Figs 1 and 2'illust?ate an apparatus
for manufacturing a woven slidafastener stringer in
accordance with the‘present invention, The
apparatﬁs comprises a lobm 10 for progressively weaving
25 a stfinger tape 11 of warp threads 12, 13, 14 at

a fell 15, the loom 10 including conventional heddles

or a shedding means 15a shown diagrammatically for forming a



The longitudinal slot 22a through which the filamentary nmaterial 23 passes
IS selected on the basis of the 25 length L (FIG 5) of a, coupling elef A
to K& formed. The apparatus al so includes a coiling neans operable in{.
synchr¥onismwith the loom 10 for coiling the elenent-formng fil anenta
material 23 into a row of coupling el enents 24 whereby the row of coupllng
30 elements 24 is woven integrally into the stringer tape 11 as the latter
is woven. The coiling neans conprises a rocker arm 25 di sposed at the one
edge of the warp threads 12, 13, 14 and rec8isagly novabl e about its one

.end. As shown in FIG 3, the rocker arm 25 has at the 35 opposite or

~distal end a hook 26 including a head. - 7 - portion 26a and a nose .
portion 26b projegting fromthe ortion 26 rection parallel to
“the warp threa iﬁ €3 PROT R4 %ﬁ%gt'baﬁﬁles‘}%ff% ]tnﬁ' tlﬁ betveasm,the,
mat eri al 23. Tdmrpotsleremds i b2, 26D, |B4 iand fdathesdlwotinfely Inmtimgltlher bl ock

and has a ”anssyff%etlﬁ?é’écfs Sféttl dﬁ{% r@ﬂa %%ﬁégg‘g\é%%{}ﬁ&a” of’

upper and | ower each cou |ng el*enen i-on "26a has

“a shape |ike tHer{veEt (inserten it disnngedat wne adgesiafntthe warpaces 27,
28, 29, 10 . ﬁrm@esd@nue,d rwfp@eesnaﬂar?@;ﬁﬂly Gdvidlld | Indey tiRger i al

th
23 toslide snnothlgk €E¥é§51fguﬁ re ué%e¥x¥;rp shed 16 between the

LI warp threads 12, 13, a reed 20 movable back and forth
_\'? for beating the weft thread 19 inserted in the shed 16
o against the fell 15, and a knitting needle 21

10 reciprocably disposed at the opposite edge of the warp
threads 12, 13, 14 for successively knitting loops of
-the weft thread 19 projecting out the warp shed 16 to
form a tape selvage. The reed 20 has a plurality of
longitudinal slots 22 through which the warp threads

15 12, 13, 14 extend from the heddle 155_to-the fell 15.
An elementéformihg filamentary material of synthetic l
resin 23, which has a'plurality of prospective coupling
head portions 47 (FIGS. 5 and 6) formed in advance'
thereon at equal 1ntervals, is 1ntroduced in the lower

20 warp shed 17 through the second endmost slot 22a to the
_fell along a longitudinal path extending between and

\_Z 'substantlally parallel to the_warp threads 12, 13, 14.
_ ' The longitudinal slot'223 through which the filamentary
3 material 23 passes is selected on the basis of the
25 1length L (FIG. 5) of a coupling element to be formed.
- : The apparatus also includes a coiling means"

operable in synchronism with the loom 10 for co111ng :
the element-form1ng filamentary material 23 ‘into a row
of coupling elements 24 whereby the row of coupling .

30 elements 24 is woven integrally into the stringer tape
11 as the latter is woven. The coiling means comprises
a rocker arm 25 disposed at the one edge of the warp
threads 12, 13, 14 and rocklngly movable about its one
end. As shown in FIG. 3, the rocker arm 25 has at the

35 opposite or distal end a"hook 26 including a head



portion 26b. Upon rocking novenent of the rocker arm 25, the hook 26 noves,
in a e substantially perpendicular to the general plane of the stringer
t ape lﬁ\ 1, between a first portion shown in FIGS. 2 and 3 in which it §i’
locafed yn alignnment with the fell 15 and a second portion shown in FIG
Cin whi it is located renotely fromthe fell 15. The coiling neans al so.

i ncl udes an arcuate pusher 20 arm 31 di sposed at the opposite edge of the
warp threads 12, 13, 14 and angul arly Aovabl e across the Iomer warp shed
17. The pusher arm 31 has a bifurcated end portion 32 for 'receiving
therein the elenment- formng filamentary material 23 having the
equi di stantly 25 spaced prospective coupllng head portions 47 (FIGS. 5 and
6).- The pB@FlE?mar%Bla‘i"g ACRRSE cerr hion 26 (RYQieehing furm (h&er arm 25

so that’ mhé@dtﬁ@rbmk 2§a|§naé d1i eSELON b1 1e D heyd warg | G 1, the.

bi f t ed_end 3 h th o
e: elrjnrercrzle ?of’ﬁ’?ﬁ %Ol?fl ﬂe fﬁ ‘ﬁr&’%‘?‘lﬁgl €é3 enop%‘flin‘?é e |t§by pushing the~"
sane out5|flélarhent\arp mmteam1123 13l;'hd4ndmg/qmttim Zﬁiblisacﬁ.rsurfaces 28,
20-0f the BREVESoGE 20FLOindbPar ThEoARPAA t&ss%eeﬁ fsvéisd 0l | ows.  For

pur pose€” of Ius cycle oper at1 on of :8Paratus - 8-
begi ns und@¥°¥%e5%%hﬁ?¥|Y#%F%réﬁ§ﬁ¢¢§F4(§P§F¢rP%ﬁWQ§P

upper and lower legs of each coupling element 24. The
head portion 26a has a shape like the frustum of a
pyramid defined by four slanted surfaces 27, 28, 29, R,
10 30. The slanted surfaces 27-30 enable the filamentary '
| material 23 to slide smoothly thereon and over the nose \
portion 26b Upon rocking movement of the rocker arm
25, the hook 26 moves, in a plane substantially '
perpendicular to the’ general plane of the’ stringer tape
15 11, between a first portion shown in 'FIGS. 2 and 3 in
" which it is located in alignment with the fell 15 and a
second portion shown in FIG. 1 in which it is located
'remotely from the fell 15. . '
_ The coiling means also includes an arcuate pusher
20 arm 31 disposed at the opposite edge of the warp
| threads 12, 13, 14 and angularly movable across the

lower warp shed 17. The pusher arm 31° has a bifurcated L‘j

"_end portion 32 for receiV1ng therein the element-
forming filamentary material 23 haVing the equidistantly
25 spaced prospective coupling head portions 47 (FIGS 5
and 6). The pusher arm 31 is actuated in timed relation
to the rocker arm 25 so that while the hook 26 is at its
'second position shown in FIG._l the bifurcated end por- i
tion 32 of the pusher arm 3l engages the element-forming
30 filamentary material 23 and displaces it by pushing the
same outside the warp threads 12, 13, 14 beyond the N
inclined surfaces 28, 29 of the ‘hook's head portion 26a. -

The apparatus operates as follows. For purpose of
- 1llustration, a cycle of the operation of the apparatus



(1) the element-formng filanmentary material 23 is displaced by the pusher
arm 31- putside the warp threads 12, 13,. 14 beyond the hook 26 into hooked/‘_\:
en genent 5 therewith, (2) the weft thread 19 inserted by the filling /-~ -
carrier 18 through the upper warp shed 16 is ready for hooked engagenentz/

W th”the knitting needle 21, and (3) the reed 20 is retracted in a position
away fromthe fell 15 of the stringer tape 11 being woven. 10 Then, the
rocker .arm25 is actuated t.o nove angularly in the direction i ndi cat ed by

the arrow in FIG 1 whereupon the hook 26 myes fromthe second position of
FIG 1 to the first position of FIGS. 2 and 3. A At the sane tine, the reed

20 is actuated to nove forward to 15 beat the weft thread 19. just inserted
~against the fell 15. During that tine the el enent - form ng filanentary

material 23 is cpadfrls uRses £ %mﬁlﬂ{l ) UBSE YNy Y 1N

“parallel relation o the 15 to t orma coup |n e enent 24. 20
Ther eaf t er, mhlléllh%h?d%iime%. e ing ﬁﬁ#%ﬂ?Q@ﬂfﬂuﬂi@ 2% i%st at the

first position Sdhm\pladfled:lﬁis tRe qpukler tdxn 3 buiside rebe aﬁ:@ th@adsr om

“the fell 15, t hep, | t e th t hreads 12,
%13, 14 up and dovvn acrbss tlﬁj&?ﬂr pé%%%?klé%%\ﬁ°°#§%t m@‘#ﬁﬁ“’ieﬁ% carrier
18 is agai n aft uthexewbthnsé?) the weft thread 1D insexntediRyerthearp shed
' 16. After the reﬁﬂl]?ﬁné‘aéapﬁfér the waugfmrtqﬁsﬂ ub%dx“ %awss@{efae%aq%' nst the

. h K es angul a fromthe fell 15 to brin
Iﬁ;lhégk 266 roc ggdffggr hoovvg en agemegt with the knitting needle J

Voo 21, and (3) the reed 20 is retracted in a position away
~ from the fell 15 of the stringer tape 11.beiﬁg woven.
10 Then, the rocker arm 25 is actuated to move angularly
in_the'directioﬁ indicated by the arrow in FIG. 1
whereupon the hook 26 moves from the séCond'position of
FIG. 1 to the first position of FIGS. 2 and 3. At the
same time, the reed 20 is actuated to move forward to
15 beat the weft thread 19 just inserted against the fell
15. " During that'time,'thé element-forming filamentary
material 23 is coiled around the hook's nose port1on
26b substantlally in parallel relation to the fell 15
to thereby form a coupling element 24.
20 Thereafter, while the rocker arm 25 and hence the
hook 26 is at rest at the first position shown in FIGS.
2 and 3, the reed 20 is retracted away from the fell
15, then the heddle lsa'is actuated to move the warp
threads 12, 13, 14 up and down across the warp sheds
- 25 1s, 17, and the filling carrier 18 is again actuated to
insert the weft thread 19 .in the upper warp shed 186.
After the reed 20 has beat the weft thread“19 just
inserted against the fell 15, the rocker arm 25 moves
~angularly away from the fell 15 to bring the hook 26
30 into the second pos1tion shown in FIG. 1.
Simultaneously therewith, the reed 20 is moved back
again to its retracted position. 'Finally, thé_heddle
15a is actuated to change the respective positions of

g
-



30.into the second position shown in FIG 1. Sinultaneously therewith, the
r'eed S noved back again to its retracted position. Finally, the heddle
15a i(s+ uated to change the respective positions of - 9- the warp:
d6412,- 13, 14 into those shown in FIG 1, to thereby conplete a cycle
. ion of the apparatus. FIG 4 shows the structure of a woven slide
5 fastener stringer being woven on the apparatus, the stringer having the
row of coupling elenments 24 woven integrally into the stringer tape 11.
‘The row of coupling elenments 24 is fixegl 40 the stringer tape 11 along a
| ongi tudi nal edge thereof by the binding warp 10 threads 12a, 14 running.
respectively along undul ated paths in symetrical patterns in such a manner
‘as to overlie one of the legs of the coupling elements 24 ‘and to interlace
with the wethet¥aeRdthreadsel2¢ hk3 ot heringo gmése? egfovn imFISud i ng
el ements 24to 1€herebyV édmplet@paEpéls o6 USpéd 4 HGEbE tée Warp threads 12,
13, 14 areGE%éégééed frominterfering with or otherw se bei ng danaged by
“the hook 2 %%t he novenent of the hook 26 is linited to take pl ace
only outside theFI@w pd t$heesisthe, sidyctiure vof ha tweveressl 1d€0 that the

- apparat ug C@&P&@P%@%ﬁ&’géﬁ Bei{hdoveP et the apparatus, the
stringer having the row of coupling elements 24 woven
~integrally into the stringer tape 1ll. The row of

coupling elements 24 is fixed to the stringer tape 11 -_k‘}.

along a 1ongitudina1 edge thereof by the binding warp -

10 threads 12a, 14 running respectively along undulated
paths in symmetrical patterns in such a manner as to
overlie one of the legs of the coupling elements 24 and

. to 1nterlace with the weft thread 19 under the other of

. the 1egs of the couplinq elements 24, '

15 wWith the apparatus thus arranged, the warp threads
12, 13, 14 are protected from interfering with or.
otherw1se being damaged by the hook 26 because the'

. movement of the hook 26 is limited to .ake place only
outside the warp threads 12, 13, 14, with the result
- 20 that the apparatus can be operated at a high speed

~and hence produces the woven slide fastener stringer at Q‘f

a high ~ rate of production.
FIGS. 5-7 show an example of a woven slide fastener
-stringer 33 produced by the aooaratus of the
25 drawings. The slide fastener. strinaer 33 comprises a
row of coiled coupling elements 34 formed of synthetic
resin fixed to a slide fastener stringer tape 35 woven'
of . warp threads 36, 37 and a 31ngle '
: _ weft thread 38, the row of couoling elements
.30 34 extending along a longitudinal edge portion 39 of
the strlnger tape 35. The warp threads 36 -
and the - weft thread 38 jointly constitute a.
web portion 40 of the stringer tape 35, and the

Wiy
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and hence produces- the woven slide fastener stringer at a high rate
of "production. FIGS. 5-7 show an exanple of a woven slide fastener stringer
33 pfdduced by the apparatus of the 25 draw ngs. The slide fastengf >
strrmger 33 conprises a row of coiled coupling elenents 34 forned ¢gf)
synthetic resin fixed to a slide fastener stringer' tape 35 woven
warp threads 36, 37 and a single weft thread 38, the row of coupling
el enents 30 34 extending along a |ongitudinal edge portion 39 of the

stringer tape 35. The warp threads 36 and the .
‘weft thread 38 jointly constitute a web port:®n=40 of the stringer tape 35,
~apd -t he - 10 - warp threads 37 and the weft thread 38

jointly constitute the |ongitudinal edge portion 39 of the stringer tape
35. The warp threads- 36 argatpi ekeéad®an7t andvetie t hreads. 37.weflthe row of

bindihg thread <SREeAf: At SEEREED SopbbErate €L oARR LI L O 0 4,
~and a plurality pbrséennd9bpfidthg sbrpngerchape 435. 4Theiwarw thzeadsf t he
: .tcoup' ing e: ement 55341:5031'91&&_@? Shaml eﬁgphaflg ?s@da%% q.oj ﬁﬂié Nbw of |
L ansversely ey o ipling' eldments "34 £895e80160 ko Jthe st rfngds 'l 3P

| by means of a binding thread system including a pair of
first binding warp threads 41, 42 and a plurality of
I second binding warp'threads 43, 44, 45, 46.
g _ - Each of the coupling elements 34 comprises a
10 coupling head 47 projecting transversely beyond the
1on§itudinal edge portion 39 of the stringer tape 35,
and a pair of uppet and lower legs 48, 49 (FIGS. 6 and
7) extending from the coupling head 47 in a common
direction and spaced from each other vertically in a
15 direction substantially perpendicular_to the general
plane of the stringer tape 35.  The upper and lower
legs 48, 49 are blended into and interconnected by a

" heel poftion 50 located rembtely from the coupling head

47, The lower legs 49 of the coupling elements 34 are
20 mounted on' the longitudinal edge portion 39 of the

stringer tape 35. The | weft thread 38 is
inserted in double picks between adjacent coupling
elements 34 so that there is a pair of (double) picks of tre
' ' weft thread 38, one on each side of each of
25 the lower legs 49 of .the coupling elements 34 as shown
"in PIGS. 5 and 7. ' _
" The first binding warp threads 41, 42 of the
binding thread systemn are disposed in contact with or
adjacent to the heel portions 50 of the coupling elements 34 and aTe .
30 interlaced with every other one of the pairs of (double)

" picks of the weft thread 38 in symmetrical
relation substantially with respect to the general
plané of the stringer tape 35. Likewise, the second



S into an

and a pair of- upper and lower |legs 48, 49 (FIGS. 6 and 7) extending from
t'he coupjri/r\g head 47 in a common directjon.and spaced from each ot her .
verti calg' giﬁln a 15 direction substantially perpendicular to the general ;
pl ane o
: erconnected by a heel porti-on 50 | ocated renotely fromthe
. coupling head 47. The |lower |egs 49-0f0a ke coupling elenents 34 are 20
mount ed on the |ongitudinal edge portion 39 of the stringer tape 35. The
- weft thread 38 is inserted in doubl e picks between adjacent coupling

el enent s 34 RiHoipgparpdihgeads 43145 F"Y%d(?l]cﬁ?ﬁ?%‘ie%i WMET 1Y HAEReft t hread
38, one on egehpsaimcodilegacds8,0fs 246 siveebsiver chgding Rlehertitiie3€oupl i ng

el ements 34 i 0..F 5. T s fi { nd| ads 41, .
42 of the bi %@ﬂ ﬁné)\té%?&é%égg% _gﬁﬂ&%&é p(?ll g@;%gegéqﬁfﬁlg%%gg%? °ﬁ'% ggﬁgdj acent
to the heel YPueed oifsimouspaklyestangprechgetatdpantubenepyaiiey are]easb i nterl aced
“with every ofdierlsdee ™ nlbealngi stagbrdddeslitedn Rii€Kk Seveby tdiPer pair of Weft
t hread 38 indci%imst.r' cal gﬁl ation substantially with respect to the general
~plane of thée ¢ RJErS (UpES5. Likewi se, the second - 10a - binding varp
t hreads 43-46 extend alternately over and under the pairs of |egs 48, 49 of

successive coupling elenents 34

P

U

stringer tape 35. The upper and | ower |egs 48, 49 are bl ended



and the respectively adjacent pairs of (double) picks of the weft thread 38
innutyual |y staggered rel ation, whereby they are each 5 interlaced in
mut ual f;y staggered relation with every other pair of double picks of the

wef t Stiread 38. The warp threads 43-46 run al ong undul.ated paths in , :\}
staggered rélation to one another -between a pair of groups of the )L,
warp 5 threads 37 spaced laterally fromeach other. The first binding

warp threads 41, 42 are preferably made of elastic yarns for neatly binding
the coupling elements 34 and are thicker thagjthe warp and weft threads 43-
46, 37 in the |ongitudinal edge portion 39 of the 10 stringer tape 35. Wth
t he -arr angenent descri bed above, the binding warp threads 41, 42, 43-46
secure the row of coupling elements 34 to the |ongitudinal edge portion 39
of the stringer tape 35 in substantially the same manner as 15 rows of

sewi ng stitches, and there is no weft thread extendi ng between the upper

and | ower |egs 48, 49 of the coupling elenments 34 in the space-between

-adj acent coupling elenents 34. .The couypling elements 34 thys secured have a

certain degree of flexibili®pEkhitBEeRS 38.enThgnWREP: ShF8ACENA3IAGcFBAL of
the slide fastenalonyg undalatdd pathsr dni dtaggevedi cedatidagtoconé coupling

,;strength whi ch e%@@ﬁﬁ%r°%@%§h%ﬁ EOBEiQfof groups of the . warp
t 5 threads 37 spaced laterally from each other. The first
_ binding warp threads 41, 42 are preferably made of
i’j ' elastic yarns for neatly binding the coupling elements
- 34 and are thicker than the warp and weft threads 43-
46, 37 in the longitudinal edge portion 32 of the
10 stringer tape 35. ' y '
with the arrangement described above, the binding
warp threads 41, 42, 43-46 secure the row of coupling
 elements 34 to the longitudinal edge portion 39 of the
 stringer tape 35 in substantially the same manner as
15' rows'of'sewing'stitches, and there is no weft thread
- extending between the upper and lower legs 48, 49 of
the coupling elements 34 in the SQace between adjacent
coupling elements 34. The codpling elements 34 thus
secured have a certain degree of flexibilitv which is

_\aj ' 20 enough to follow the movement of the slide fastener
; _ stringer 33, and provide a sufficient degree of

3 _ - coupling strength which enables opposite rows of
| o coupling elements to mesh with each other firmly
RO against the danger of becoming accidentally

25 separated. Furthermore, the weft thread 38 inserted in
double picks makes the longitudinal edge portion 39
compact and resilient in structure, and the coupling
elements 34 are secured to such longitudinal edge

30 portion 39 with the lower legs 49 received between
respective pairs of picks of the weft thread 38 and the
upper legs 48 biased by the binding warp threads 43-46



coupling elenments to mesh with each other firmy against the danger of
becom ng-accidental |y 25 separated. Furthernore, the weft thread 38

i nsert gc ?ﬁ doubl e pi cks nakes the | ongitudinal edge portion 39 conpact Tand
resili&nt\ijn structure, and the coupling el enments 34 are secured to sucfb”
““longituQipal edge 30 portion 39 with the lower |egs 49 received between

- respective pairs of picks of the weft thread 38 and the upper |egs 48

bi ased by the binding warp threads 43_.4¢, _ - 12 - toward the |ower |egs
49. Wth this arrangenent, the coupling elenents 34 are strong enough to

wi t hstand not only torsional stress but also external forces applied
thereto in a direction perpendicular to the general 5 plane of the stringer

tape 35. Andicwardwvbhen lowede lfegst dSar Stithngelyi s Rrrangemed ton thlee appar at us

of the dr a""ié&%liibngt %2%:16& ﬁ#@ré Atong enmghvrquesee.ghiggs{‘ggﬁgg“er

stringer 51 1s°su I a e sane as the stri r > .
foregoing e®fdd Fofsianal e ass MY & soh axternale forces: appdied 52 and 53

01;1 the four til'iﬂ%ftob}i_ﬁ}dim@i\&w&ﬁdﬂ, W@e(xﬂlrduﬂ.&o&@i lftgze:] @ehle&é'ungf war p
Eeriﬁﬁsoi r%-d&%fq%hrtg'lgg %%%%&%tetrgftgptfﬁ?%gggb%e;i oks of wert & h(r)ea_degg,m’
bei ng i nt erl aced Ainotiherusicvenc\sdilde fiagdemerd steliamgesn 51 produeedn every
four doubl egn the apparatus of the'drawings is shown in PIGS. 8
and 9. The woven slide.fastenér stringer Sllis
substantially_the same as the stringer 33 of the
10 foregoing'embodiment_with'the excegtion that two eub—ete
foup—eecomd—iinding—warp—tiretdaeSirmiimeqtendmiimeiuos
outer ones 52 and 53 of the four inner binding wafp ﬁhreads
(cofresponding to oinding warp threads 43 and_ah of Figures 5 to
7) extend ovér all the bairs'of'legs 54, 58 and ouer every three
15 out of Four_dﬁuble_bicks of weft thread 58, being interlaced in
' mutually evenly Staggered relation with one in'evéry Four.dduble
| picks of the weft thread 58. .Each of the binding warp fh:eads
52, 53 has portiohé_S? extending bétweén.the;upper legs and
| corresponding lower légs 56 of the'coupling:elements 55 substantially.
20 normal to the.general plane of the wovén stfingef tape 5§ of the

stringer 51. With the binding wérp threads 52, 53 hauihg the

portions 57, tne coupling élements 54 can be secured more N S

jpositively to'a longitudinal ecge portion o0 of the stringer tazpe.

wwy’

»
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pi cks of the weft thread 56. Each of the binding warp threads 52, 53 has
portions 57 extendi ng between the rrespondi ng | ower Iegs
56 of ~f he coupling el ements 55 subummmllrmuwmnrnal to the gener
plaaeﬁof t he woven stringer tape 59*of¢the dtriSngér 51. Wth the b'fﬁﬁqg
warp threads 52, 53 having the portions 57, the coupling el enents 54~ can/ be
secured nore p03|t|vely to a Iongltudlnal,ﬁﬂge portion 60 of the strimger
t ape. - 13- CLAI MS 1. A woveh slide fastener stringer
conprising : (a) .a woven stringer tape including a |ongitudinal edge
portion woven of a plurality of warp threads and a single
weft thread; 5 (b) a row of continuous filanmentary coupling el enents
dirsposed on said | ongitudinal edge portion and spaced longitudinally from

- each other, each ofLsgid gagpling el enents including a coupling head

- projecting transversely beyond said |ongitudinal 10 edge portion, a pair
of first and second | egs extending fromsaid coupling head in a.common
direction and spaced fromeach other in a direction substantially
“perpendic- lar tolihe genkrédven spleidd fastenemgitnidigert compeimimg on, and
A heel portion located renotely fromsaid 15 coupling head . and
i nt erconnecti ng one f said first and second | egs to another |eg of an

adj acent coupl i ng a woven strlnger tape including a longitudinal
- edge portion woven of a plurality of ~ . . . . warp
(,j threads and a single . weft thread; |
5'_ f(b). a row 6£ cdntinuous.filamentary coupling

elements disposed on said léngitudinal-edge portion
and spaced ibngitudinally from each other, each of
said ¢0upiing'elements including a coupling head
projecting transversely beyond said longitudinal_
10 edge portion; a-§éir of firsf and sécond'legs extehding'
from said coupling head in'a'common direction énd_spaCed
 from each other in é direction sudbstantially péfpendicu-
‘lar to the general plane of said longitudinal edge
_ portion, and a heel portion located remotely from said
15 coupling head ari interconnecting one of said first ard
| second legs *o another leg of .an adjacent coupling
element, said irst legs being mounted on said |
- longitudinal sizs portion, there being a respective pair
of double pick of said 3 - weft thread, one on each side of .- ..

20 said first leg; and

(c) a binding warp thread system fixing said row



elenment, said first Iegs bei ng mounted on said |ongitudinal edge portion,

t here be| ng a respective pair H)I E f said weft thread,
one on A side of [err] 20 ”II uu ““II[ “ and (c) a binding warp .):r'
{ §ygtem fixing said row * £14%L conti nuous filamentary couplingim

i ncluding at |east one pa| r of first binding warp threads
contact with or adjacent 4 &4said heel portions and interlaced
with every other pair of said pairs of double picks of said 5 wef t
thread in synmetrical relation substantlally W th respect to the general
pl ane of sai®f ¢AEMQs FlameelreypeAuPldte  gHemeats andalnalyding gkcond bi nding
war p th][ eiadaea@ﬁf chegfir SeMEipdt Wmmgaxémndwmbae(rjﬂab@éeﬁ sxvelr ang under the
pairs of |egs £SUECS essi Vv p nts.and are . nterlaced in
it sl 1y 10 2rEsol BB ABeEhiNe P P B B SRR L0 ) e
f ast ener stmh’g@vem{:@thm mgltcﬂfcsaidrpalr%afdﬂowhlm pipkeafissdigi ng separ at ed

~into twg grQupe tﬁeaacetinlﬁ}nﬁeeﬂcﬁlffﬂ&f&%urs&tﬁﬁfml&?lﬂtﬁeféyaec@l nding warp”
t hreads extendjng b sai rea A

woven sl ide tPatii%ABMETEL (7 rpuﬁf’ﬂ%‘ﬁ”ﬂ"@la?‘?ﬁelp"%%”& vﬁ'tdpabl ndi ng
t hr eads bei rmgurmeylc&‘ceebamdtﬂmrmagyuambrmrem at lzastl samerofof picks of said
el thready b, oxsedd UPHERaELILI5,LASHE TRbe S thb19RT 452050 B9 o claim 1.

i ncl udi ng at’ f'eas our
successive coupling elements and are interlaced in mutually

YN

oWl

10 staggered relation with said weft thread.

2. R woven slide fastener stringer according to claim 1,
said warp threads being separated into two groups spéced
laterally from each other, said second binding warp threads

extending between said groups of said warp threads.:

15 3. A woven slide fastener stringer according to claim 1,
said warp binding threads'being'interlaced with every other -
one of said pair of picks of said weft thread. '

'-'4. A ‘woven slide fastener stringer according to claim 1,

including at least four of said second



- 15 —'binding war p threads, t wo —of—whi ¢h_ext end transversely across
adjacent pairs of said second | egs ‘“““I“J terlaced with one pick
of evéfy ot her one of said pairs o mm‘“ weft thread,
-5 A#He other two second binding wakp ¢hrieads Belng interlaced with every

other one said pairs of picks of said weft thread. 5. A
woven slide fastener stringer according +oi%laim1, said first blnljffh
t hreads conprising 10 an el ast.ic yarn thicker than said
and weft threads and said second binding warp threads. 6. A woven
sl j-de fastener stringer substantially as described with reference to and as
il-lustrated in Figihgsng wary ﬁﬁré&@saCﬁW&WEEUMﬂEbK“éﬁ%éHEStfgisve}sely A
-woven slide fastener stringer substanilally as described with referenCe to
and-as illustratedcrosEi gdjasedt ayahiPs o5f t i db eI Migps GnWiWhdeh

are interlaced with one pick of every other one of

said pairs of picks of said . weft thread,
:iﬂ S 5 +the other two second binding warp threads being

| interlaced with every other one said pairs of picks

of said .weft thread.

5. A woven slide fastener stringer according to
claim 1, seid first binding warp threads comprising
10 an elastic yarn thicker than said warp and

weft threads and said second binding warp threads.

6.- A woven slide fastener stringer substantially
as described with reference to and as illustrated in

Figures 5 to 7 of the accompanying drawings.

U4 ' 15 7. A woven slide fastener stringer substantially
as described with reference to and as illustrated in

Figures 8 and 9 of the accompanying drawings.

-




