1 APPARATUS FOR MANUFACTURI NG WOVEN SLI DE FASTENER STRI NGER The present
jinvention relates to a woven slide fastener stringer having a row of LN
~continuous filanentary coupling el erents woven integrally into a strin ()
- tgpe, and an apparatus for manufacturing sugh a weven slide fastener 5\.%
" stlri‘nger. Various woven slide fastener stringers and. apparatus for '
‘manufacturing the same have been proposed and used in the ar Such a woven
slj de fastener stringer includes a row of coiled or meander i BonmrShg

‘el &hents of 10 - synthetic resin which are woven into and fixed to a

| ongi t udi nal edge portion of a stringer tape as the coupling elenents are
formed of a filanmentary WRPQARATUSS@GR‘M@NurmdekIMGﬁWOHEN stringers have
" been found unsatisfactory in that a binding thread system which 15

fastens the coupling el enents SoIDEEC FASTENER INGBR ces upper and | ower

| egs of the coupling elenents toward each other to a point where coupling
“heads are inclined with respect to the plane of the stringer tape. The
coupling heads thus forned fail to provide a 20 suf ficient coupling
strengt h when Thgpatasenpvinvéntion| relateentat 8 wavenr shgée fassensze

brought into interdigitating engagenment with each other.
' stringer having a row of continuous filamentary coupling

. elements woven integrally into a stringer tape, and an

./ : o

N3 apparatus for manufacturing such a woven slide fastener
5 stringer.

Various woven slide fastener strinéers.and apparatus for
manufactqring‘the same have been proposed and used in
~ the art. Such a woven.slide-fastenef stringer includes
~a row of coiled or meandering coupling_elements of
10 synthetic resin which are wdven-into and fixed to a
longitudinal edge portion of a strinéer tape és the
\;;/ ' _ -coupling.elements are formed of a filamentary material.
Some woven slide fastener stringers have been found
unsatisfactory in that a binding thread system which
15 - fastens the coupling elements to the stringer tape
P . forces upper énd lower legs of the coupling elements
tokard each other to a point where coupling heads are
inclihed with respect to the plane of the stringer
tape. The coupling heads thus formed fail to provide a
20 sufficient coupliﬁg strength when opposite rows of
coupling elements on stringer tapes are brought-into

interdigitating engagement with each other.



~2 According to the present imvention there is provi ded an apparatus for
manuf acturing a woven slide fastener .stringer, conprising: (a) a loomfor-

“weaving a stringer tape of warp 5 threads progressively at a fell, the
lfpom.conp g heddl e franes with heddl es,for selectively noving the warp
threads u down, and a reed; (b) a sugport; (c) a mandrel fixed to

sai d- supp for bein

_ 10 di sposed,al ongsi de of the warp threads and . |
ext-endi ng to@&r"t?rtdﬁé‘qqeq‘?';tl?%i)?reotg?ﬁgo?'nf’ﬁf‘gﬂ'gﬁl §?‘ﬁ6l?m’1§d PJr@?Véé{?ﬁﬁfbport e
' >
and having a quide hole_for passage therethrough of .an ement - f or m ng ko
11 ament ary ARBATERUS E0T) PERGFALERRORgos WOVRG: Siiee EARCARST | ng oui d
element-formpna fila ta fal .in a conical orbital path around said
mandr el into%%ﬁ%ﬂé%#?igéﬁ##ﬂgigéénEnts as they are woven into the stringer
tape in synchronigzatio ] ls f ok pls trd r . 20 '
(e) a second set’ of h% [ %’E %lggp‘ggggigﬁ ?th5%%§§?t§ gl deOéof mandr el
to sai & firstySelad &ss10e19uBe! ¥l Ra1h,NLha0 1600 ddigAlss At O Lhe
.coupling elements to fasten the latter to the stringer tape; 25 ° (f)
a thitd set ofedierd @saméd #DehSAERAsREE folr ga edIVly Afowing $héSt set
of heddles, for selectively noving further warp threads up and down which
al so serve warp threads up and down, and a reed;

(b) a support; ' - : o . .
(¢} a mandrel fixed to said support for being "/

10 | disposéd alongside of the warp threads and extehding-_
toward the fell; | |
(d) a ibtot rotatably mgﬁnted on said support and
héving a guidg hole for passage thetethrough of an
' elemenﬁ-fOrming filamentary material, said rotor being -

15 rotatable for coiling said'elemenﬁéforming filamentary
material in a conical orbital path around said mandrel’
into_a.:ow'of coupling elements as thgy are woven into
th§ stringer tape in sYnchzonization“with the weaving of - §£~j

thé.stringe; tape:;

20 (e) a second set of heddles dispéseé'on the

| opposite'siﬁé of the mandrel to said=first,set of
heddles for suéplying binding'Warp threads onto the" o
: coupling_elements to fasten the latter to the stringer )
tape; | | | | |
25 (£) a.thirdfset of heddles, on the same side of the
mandrel as said first set of heddles, for selectively

moving further warp threads up and down which also serve

to bind thé;coupling elements on to the



to bind the coupling elenents on to the 3 stringer tape; and (g) a
‘pair of filling carriers positioned al ongside of 'said mandrel for
'ntroducing a pair of weft threads respectively over and under the coupl- ng
ek&ments into 5 interl ooped engagenent wigt h sai d bi ndi ng warp thre and
sai'd further warp threads. It is believed possible by means of the: pndg;pf
invention to oL yﬁ gr 2 ¥§¥ena§h|de fastener stringer including a row b
cqullng elenen I Xe Secured to 10 a stringer .tape and having

coupl i ng" heads, rg@@ecy Si¥ OEXH@@M@ Sdbtliants %Jd@id&%fn%‘%lfdﬂn Fideto

t he pl ane of the ringer tape for an increased dégree of co g Sstrength

when a pair off SQ&{HS:haﬁ&réﬁsfeﬁe%n&baﬂﬁﬁ'i@ A paTht o teaad hﬁ{reécﬁs I'n

t he acconpanyi ng draw ngs: - is an enlarged front el evational view of

a row of coupte@geetwamysw‘eraanavahd&lrl ¢hel VUPlENE dldngAitBdeedy an
apparatus enbodyi ng the present invention; Fig. 2 is an enlarged schematic

perspectilve visveploapéd enyagyemesnli é&thashdﬂerb:stdnmﬂfamdmmam
appar at us enbodyi ng the present invention; Fig. 3 is a cross-sectional view
taken along |lamd s&id- furthet Wagp 2hreads.

if | It is believed possible by means of the present
N ' invention to provide a woven slide fastener stringer
inciuding a row of coupling elements fixedly secured to
10  a stringer tape and having coupling heads, respectively,
extending substantially-perpendicularly to the plane of
" the stringer tape for an iﬁcreased~degree-of-coupling
.'strength'when-a pair of such slide fasﬁener.st;ingers

are mated together.
15 In the accompanying drawings:-

Fig. 1 is an enlarged front elevational view of a row of
coupling elements of a woven slide fastener stringer

made by an apparatus embodying,thé present invention;

.'Fig. 2 is an enlarged schematic perspective view of a
20 woven slide fastener stringer made by an apparatus

embodying the present invention;

Fig. 3 is a cross-sectional view taken along line III =

III of Fig. 2;



4 Fig. 4 is an enlarged schematic perspective view of another such woven
‘slide fastener stringer; Fig: 5 is a cross-sectional view taken along |ine
V - V of g. 4, 5 Fig. 6 is a schematic plan view of an apparatus for
manuf act g a woven slide fastener stringger in accordance with the
pt-esent ehtion; Figs. 7 and 8 are enlarged schemati c perspective.views

of the abeaf apis SUOYL 4h il ased NECALRIELS U D0ed s oo OLEber gL par s

positions whi fhe apparatus 1sin opera uce a woven'slide
fastener .stri Q%Ehe%'%ué%'ﬁ%dﬂh‘ﬁlfﬂéﬁfgéﬁgﬁﬁFtéE fﬁ&éi,sectlonal vi ew of “’
a'conventiona woven slide fastener stringer; and E 1'g” 10 is an enl arged
front elevational view of a row 15 of coupl,ing elenents of the woven
slide fastener stringer illustrated in Fig. 9. AS shown in Figs. 9 and 10

a conventi onafFigQven il iade fousi-awit SonaDoeiew s8kenecdlonglanneeve- v -
Lai d- Open Patent Publication No. 56-116403, published on Septenber 12 20
1981, conprisef &igawdaf coupling el ements A each having a pair of upper

and lower legs B, E, and a binding thread systen1that fixes the row of
coupling elenents A

5 Fig. 6 is a schematic plan view of an apparatus for
'manufacturing a woven slide fastener stringer in

‘accordance with the present invention; _ . N

Figs. 7 and 8 are enlarged schematic perspective views
of7the-apparatus.shown in Pig. 6, the:views.shpwing
10 idifferent parts positions while the apparatué is in

operation to produce a woven slide fastener stringer;

Fig. 9 is an enlarged schematic cross-sectional view of

a conventional woven slide fastener stringer; and

Fig. 10 is an enlarged front elevational view of a row

15 of coupling elements of ‘the woven slide fastener

H -

sfringe: illustrated in Fig. 9.

‘As shown in Figs. 9 and 10, a conventional woven slide
fastener stringef'disclosed in Japanese Laid-Open Patenﬁ
Publication No. 56-116403, published on September 12,

20 1961, comprises a row of coupling elements A each having
a pair of ‘upper and lower legs B, E,'and-a binding

thread system that fixes the row of coupling elements A



5 to.a stringer tape (not shown). The binding thread system’includes warp
threads C, D running over and under the upper legs B, -warp threads F. G

underlying and overlying the lower legs E, a warp thread H extending 5 - _.
- veptically (Figs 9) between adjacent coupligg el ements A, and weft thre
1,3 hving l.oops interlaced with these warp“threads. The binding threa
systemtends to press he upper |egs B dowwardly apdq the Iower |legs E
upwar dl y toaaﬁﬂﬂQHSQWkﬁ%PEOE%P?nggﬂEaﬂ§°KP)(Fia%elg}néﬂéglﬁhreﬁquﬂined

|t t to the pla f the stringer:_tgpe. Wth.such an arran nt,
rLe cgﬁgpfgg.ﬁ%ﬁﬂ?ngbﬂéxkgésaWﬁEékéb‘%ﬁﬁﬁl ggDSFPEHQPﬁ R&s Sﬁﬂo§ﬁggﬁioms
f | I | d. i han.do.t hge coupling heads of
{11 anentary cdUl MEPS! chdh B tReF orheRal e, 5, fB4R-oddod®aha ., been
f d that th [ | f agt F0Le r { endency
-fglrmconf ?ontiﬁogd%%%?ig%éeggggw% ?%g%g%érgs?rgﬁ ;gpgggggﬁa?ﬁ&tegggﬁgduce a
ffici d ' ' whepat r d .t ey . 20
The presént | anE e |10, DL BEtNe el a dE e EoGRYEhG) L1 RARRLY
reference to iy gsand Wd¥ ©UeRr&ads NI i §ShvEngnilodpsa inR¥eN adlelddG ifdst ner
stringer according to an enbodi ment of the present invention conprises a

row of coil ed kHagd iwkrp! eiPedgs.! fPREEHiABIRG threxa! Bokitem’ @andsf iveed to
a.slide fastener stringer tape 3 woven of weft and warp threads, the row of

L]
A\

€

S asnn

eoupl i ng press the upper legs B downwardly and -the lower legs E
_\-/ ] 'upwardly to. a point where coupling heads K (Fig. 10) are
10 inclined withxrespect to the plane of the stringer

tape. With such an arrangement, the coupling heads K
provide a Weake; coupling strength when oppoéite rows of
cbuplihg eléments-are-intérengaged than do the coupling
heads of filaméntary qoupiing elements'sewn.to-a '

15 stringef tape. It has been found that thellarger*the

| | size of slide fasteners, éhé_greater.ﬁhe tendency for
-confronting coupling headé'of fastener stringers‘tb fail

'va/ - to produce a sufficient degree of coupling stfength when

‘they are coupled together.

20 The present invention will now be described by way of

. example with reference to Figs. 1 through 8.

In Figs. 2 and 3, a woven slide fastner‘sttinger

ﬂaccording to an embodiment of the present invention

comprises a row of coiled coupling elements 1 formed of
25 synthetic resin fixed to a slide fastener stringer tape

3 woven of weft and warp threads, thé row of coupling



6 elenents 1 extending along a longitudinal edge portion 4 of the stringer
" tape 3. The row of coupling elenents 1 is secured to the stringer tape,3
by neaps~of ‘a binding thread system 7 including a pair of upper warp
ATr ea ] 8, 9, a pair of lower warp tgreads 10, 11, an upper weft
~thread “a | owner meft thread 13, and a pair of binding warp threads 14,

15. E f t npr i ti
”ansé‘érs& FHERGP | S EonT é. aipRdoR 1803 RN R HOAET Heﬁg'ei‘g;
t 3, d t hae
c35§| [ ngaﬂeac% %o%egrfﬁgi%rggg ﬁ:elr‘ghglgt%ﬁgl r?gl %IL% edge. pegé% on ilr gnmd

- spaced fromigacdeifed ﬁ@réhéaékahaeQ @hF@CB'%? %HE&E&@E*H'B&ndlng

per pendi cul ar to the plane of 15 the siringer tape 3. "The upper” and

| over |egs Ghifedd espseaded inédudlfgi at padenosc ugbdyy warealhiwdds on 2a
.located renmotely fromthe coupling head 2. The |Iower legs 6 of .the
couplifg el 8gras d pakr nofinledeonwabp lthogiadsdilfgl lAdgarparpgpen wedHf t he
stringer tape 3. A 20 | ongi tudi nal core cord | a extends through a space
defined t hr dilteadelZpi acliowenpwefiy &heeadt 13|, and ias padsi tohristhdinger to
" the heel portions 2a than to the coupling heads 2 as best shown in Fig. 2.
The bi ndi ng werp thweads 14, 15.of the binding thread

Each of the coupling elements 1 coﬁprises-a coupling
head 2 projecting trénéversely beyond the longitudinal
10 ‘edge portign'4-of'£he stringer tape 3, and a pair of
upper. and ldﬁer legs 5, 6 (Fig. 2) extending frpm the
:ccupling head 2 over and ac;qss.Ehe 1ongitudinal.tépe
edge portion 4 andlspaced from each other vertically in
a direction substantially perpend;cular to the glane of
.15 ~the stringer_tape 3. The upper and lower legs 5, 6 are

blended into. and interconnécted by a heel portion 2a

located remotely from the coupling head 2. The lower _\'

legs 6 of the coupling elements 1 are mounted on the
longitudinal-eage portion 4 of the stringer tape 3. A
20 longitudinal.core cord la extends ﬁhrough a space
- defined through the coiled coupling elements 1 and is
- positioned closer to the heel portions 2a than to the

coupling heads 2 as best shown in Fig. 2.

‘The binding warp threads 14, 15 of the binding thread
25  system 7 are intertwined with the upper and lower legs .

5, 6 of the coupling elements 1 at a position adjacent

-

€



25 . system7 are intertwned with the upper and lower legs 5, 6 of the

coupllng elements 1 at a position adjacent 7 . PN
Ia " ( to the coupling heads 2. As best illu ;a&eﬁ
inFig. 3, the binding warp thread 14 alterpately overlies and under S/

t he upper and | ower |egs of the .adjacent coupling elenents 1. Mre

coupl i g el o Che Gt tha Bedancr - ?2@514%3%?-'ﬁaa?g_esﬁﬁefaus |17 U
f n (o) In

element 1o, at LR E SRR L e FReéinRhe T, BRkRIE%5 a0 oo

over 10 | Ghieiofed NnEUIAr Rl oTBAL: 1108HOE! ERe7RaRBERs! ©9 22 Of

t he adj acent coupling e 6, and underlie ower of the

adj acent coupldgip18liyEitenéhe s, ﬂ@?ebéﬁdéﬂﬁz&@im thf:ﬁadslﬁléfl.n S run

symmetrically in a vertical sense with respect to a orlzonta e 15
paralleb to thany ahredd the sidi NDes él@p@p?e Jég pyngeng %halmbeads 14,
15 crosS each other obliquely with respect to the direction nornmal "to the
pl ane of the silemegdr I apmderligoss tiower bbéyers of] aneadjaeenti ng

el ements. 20 The bi nding warp threads 14 thus extendi ng al ong an
undul at ed pat kougd imglelremienty 18, unpkragatwsovenbieg ancappbe upgerol egs
and a plurality of |ower |oops

= . of an adjacent coupllng element 19, and so on.

AR

(N Likewise, the binding warp thread 15 underlies a lower
10 leg 21 of the éoupling'elemeht l, overlies an upper leg

22 of the adjacent coupling-eiément 16, and underlies a
lower leg 23-6f'the'adjacent cOuplinéielement 19.  Thus,
fhe binding warp threads 14, 15 run symﬁetrically in a
vertical sense with respect to-a'horizontal line -

15 parallel to the plane of the stringer tape 3. The L
binding warp threads 14, 15 cross each other obllquely

with respect to the dlrectlon normal to the plane of the

k,f/ stringer tape 3 ét positions between adjacent coupling
- elements.

- _20 - The binding warp threads 14 thus extending along an

e undulated path has a plurality of upper loops running

over the upper legs and a plurality of lower loops
running under the lower legs. Similarly, the binding
warp thread 15 has a'plurality of lower loops running
25 under the lower legs and/a'plufality of upper loops
running over the upper legs. The upper weft thread 12

/ is interlooped with the upper loops of:the-binding.warp



~rumning under the lower legs. Simlarly, the binding warp thread 15 has a
plurality of lower |oops.running 25 . wunder the lower |legs and.a plurality
"of upper loops running over the upper |egs. The upper weft thread 12 is

(nterkooprd with the upper |oops of the bigdi ng warp 8 thread 14 such

that t )pper weft thread 12 is located inwardly of the upper |oops of the
warp t d {4r85aPPukNksich: angh oqﬁiﬁr Y éﬂ&ﬁ rsko points .
M O. at e% l(:)"Eéla"lergvi se?ct hgyggpe%r evve ttﬁreeaf(}i 1 é(;?s&la 18 % %?g ?ty of -«~

| oops each | Phpakatodoti thed upPereARIYY HE Qfad ' opg of the
bi ndi ng- war p thread91?1. Thg tl}pper wef t threg{i}ﬁeﬂ a:atlés]gt}?jirl)éé) %djég gépl urality

of 1oops whigbiats L)t RN, asdedutiai diie dfowquf;spéﬁrr@@i&aedpasﬁak to

t he heel portions 2a of the coupling 10 el enents 1. Likew se, the |ower
weft thread M3 0s i statkdopehertiisd hacHeoowppdmopst ©f thheadi bdi hgswar p
thread 15 such that the |lower weft thread 13 is located inwardly of the

1 ower I%ops plutadityr pft Aoops Back irntegidAced witi alSorrespodddongwardly
~of such lower loops at the points M _ 0. The |ower weft thread 13 thus has.
a plurality one| @§ptheatppest ddorse®hyithe L inding poaeP nghsaadoldthe | ower
1 oops of the binding warp thread 15. The lower weft thread 13 al so extends
into the strThRgeBPPEEeWelss tixemdd 12 also includes a plurality of

' loops which are interlooped with the lower weft thread

13 .adjacent to the heel portions 2a of the coupling : ' \~/

10 ~ elements 1.

Likewise, the lower weft threéd 13- is interloopgd;with'
the lower loops.of.the_bindihg.wa;p thread 15 such that
the 1ower.weft.threéd-i3 is located inwardly of the'
lower loops of the warp thread 15 at the points L, N,
15 - and 6utwardly_qf_éUch_lower 160ps at the pointé M; O.
. The lqwer-weft £hread 13 thus has a plurality of ioops
each interlaced with a corresponding one of the lower - q
loops of the binding warp thread 15. The lower weft
thread 13 alsa-extends into the stringer tape 3 as shoWh
'.20 in Fig. 2 in which the weft thread 13 cOope#ates with

warp threads in making up the stringer tape 3.

The warp threads 8, 9 of the binding threéd_éystem_?

overlie the upper legs of the coupliﬁg elemenﬁs and are

interlooped with the lower weft thread 13 between the
25 adjacent coupling elements. The warp-threads 10, 11 of

the binding-thread.system 7 are interwoven with the

-



20 . in Fig.. 2 in which the weft thread 13 cooperates with warp threads
in making up. the stringer tape 3. The warp threads 8, 9 of the binding
thread system 7 overlie the upper | egs of the coupling elenents and are
i nterl ooped with the |ower weft thread 13 petween the 25 adj acent__

B coupllng el ements. The warp threads 10, 11 of the binding thread sy$igw 7

are interwv #ggrbéfg thrgaéofgr weft thread 13. Wth the

arg angemnent . escrl bove he” bi ndi ng warp threads 14, 15 exten o hd
%fupper and | ower |egs of .the coupling elenents in a symetri cal tern

'as best 5 shown in Fig. 3, so that the coupling heads 2 extend

per pendi cul ard K ocrfe déf?&ﬁg@:ﬁehﬁ Abkehibba aBvRkl,N¢he! matﬁgewﬁyi as

shown in Fig. 1, or to the plane of the stringer tape . The “coupl’i ng

Heads 2 thus @ifedaedl 9§ 0vs dextendl hrouaat t_ﬁlegu el anduplowveg leRN@M

whi ch 10 enabl es opposite rows of coupling elements to nesh with each

other.firnly tdgaicoipl ivg debgeends gat &i sgmaetrdealalparteepaad ddstA woven
slide fastener stringer according to another enbodi nent shown in Figs. 4
and 5 iBncl udeshewbi imli g 153, sot hhaadthpstenplldngnbheadsai2 exftdndrdi ng war p
Jd hreads. 24, 15 25 and upper and | ower weft threads 26, 27 which are
interl ooped \petpendidubaidy tarp dhreetidons in2whiicha the coupling
,f | elements extend, as shown in Fig. 1, or to the plane of
/ '
v : the stringer tape 3. The coupling heads 2 thus arranged

.' provide a sufficient degfee'of coupling strength which

10 enables opposite rows of coupling elements to mesh with

gach other firmly against the'danger of;gettihg

accidentally separated.

A woven slide fastener stringer according to another
embodiment shownlin Figs; 4 and 5 includes a binding
15 ' thread system having a pair of binding warp threads 24,
~ 25 ‘and upper and lower.weft threads 26, 27 which gré'
- interlooped witﬂ the binding warp thieads 24, 25 in a
pattern different from that illustrated in Figs. 2.and'
3. More specifically, the upper and lower weft threéds
e 20 26, 27 are disposed inwardly of loops of the binding
| warp threads 24, 25 at points L, M, N. 0 such that the
upper and lower weft threads 26, 27 havé loops eachs
interlaced with two adjacent loops of the binding warp
threads 24, 25. Thus, the binding warp threads 24, 25
25 crosé-each other between adjacent coupling elements 28,

29, 30 (Fig. 5) in a direction substantially



-

.-pattern different fromthat illustrated in Figs. 2 and 3. Nbre

specifically, the upper and | ower -weft threads 20 26, 27 are dlsposed

dinwardly of |oops of the binding warp threads 24, 25 at points L, M N O

guch' t hat he upper and |ower weft threads;26, 27 have |oops each,

th two adjacent |oops of the bBinding warp threads 24 25.

i nterl a
Thus, tK&iAi ndi h d 4, th
2o} acent WbuBerReRs Louhat 58" t88 pianerof as)"srq‘% reseoq S S ant i al v

10 perpendicular to.th Rl of. _a_stringer t the Jlde fastener
stringer, or Pt PehUEREE B BineR HISSled BsiBi 1 he
I I f :
ng\grl 5 e % Zﬁp?ﬁg %ggp ?’ﬁ’&%?@%m gfoaq:.'rhe%atilr%> ?%Wée lrhﬁn%ﬁ?fh%@bl ndi ng -
t hr ead ; :
henent |ogs 1 120, nES BpaCHareuE 49 ?‘33’%3’#%?3“?2‘?@!‘%%2%%?%99

“woven slide fas

stringsr tapele?@ of tﬁégcoﬁplhhgsbi@hiﬁt@ ﬁ@%ﬁé%éﬂed@@%f%ﬂé' ng a

ener stri.nger odyi ng the present invention

appar at us CO@ihé?ﬁgawbﬁ?WtEEeﬁafs 2a3Vi2sg @ndbliecd r?gQieé(@ép t hr eads |
Woprogressively at a fel , the loom 55 including heddl e frames 51

(wWith a firstconhe®tedctdd! ehe Boupllingnlelletient legs to retalner

higher perpendicularity to the plane of the stringer . L a
- tape. : : o B ' ' ' \g,Jj
10 Fig. 6 illustrates an apparatus for manufacturingsa

quen slide fasteher;stringer embodying the present
invention. The apparatus cqﬁprises a loom 55 for .
weaving a stringer tape 3 of warp threads W
progressively at a fell F, the loom 55 including heédle
15 frames 51 (with a first_set'of heddles, not shown!'for _
selecti§ely moving the-warp ihreads W up and down, a
reed.SZ'for beating a weft thread inserted in a shed RN
Between separated ﬁarp threads Weagainst the fell'F;.and
a knitting needle 54 reciprocably'dispesed alongside of
20 "the stringer tape 3 for succeesively knitting loops of
‘the weft thread érojécting-out of the warp'shed £o-form : ;

a tape selvage.

The apparatus also includes a support 3l'positioned
alongside of the warp threads W, a mandrel 32 fixed to
25 ~ the support 32 and extending to the fell F, an annular

rotor 37 rotatably mounted on the'support-3l and having



sel ectively noving the-warp threads Wup and domn,'a reed 52 for beating a
‘weft thread inserted in a shed between separated warp threads Wagai ngt the

-fell ,F, and a knitting néedle 54 reciprocably disposed al ongsi de of 20 -
the stringer tape 3 for successively knitting |oops.of the weft thyegdy
projecting out of the warp shed to form a tepe sel vage. The appara //6150
.includes a support 31 positioned al ongside of the warp threads W a mandrel
32 fixed to 28 guidenhbodep3® tf32 parbage cthiérgthrougiz 6£| AnF, an annul ar
rotor 37 rotatably nmounted on the support 31 and havi ng a gui de hole 39
for passage tRéeaemtofgrmime fidamantarpmater fal a3@nefir synthetiisl 38 of
synthetic resin, the rotor 37 being drivable for-rotation by a drive
nmechani sm 36 888w F&ey raReR &F ReNT AT NaPle for FRBRtA8nhBYJda n nesh

i th dri _ 34 ct 1 t h ) -and t abl ted
W in A drive gear 2 SOmeed ] o & IRLL {000, Shote) and £l giaily mount o
th ter 37 i cated,, Jt. ils the .file t terial 38 | i |
(he 018" 37" LSatoLa! fg beo iy Ul 1L MENS'o 81551 8hnckaan ccon oo
28 ey are MGNERd 100 Vool MR 400Rfhip SUBRECATLARY! P8l Bl
Figs. -7 and 8335 fioBReath WedditRRS 1615 f5n oo Be "BBELE! 37.

When the rotor 37 is rotated, it coils the filamentary

material 38 in a conical‘ofbital path around.the mandrel
10 . 32.into a row of coupling elements as they are woven

into the stringer tape 3 in synchronization with the

weaving of the latter.

A pair of further heddles 44; 45 (best shown”in Figs. 7
and 8) are disposed on the;opposite.side of the mandrel
15 32 from the first set (not shown) of heddles an& are
| verticaily movable-individually for-sqpplying'a pair:of
\~/ ) _binding=war§ threads 41, 42 along a path 43 extending
| toward the fell F onto the coupling elements aé'formed

to fasten the latter to the stringer tape 3. .

th

éO A pair of filling_ca;riers-or_weft,inserters.48;.49 are
| positioned alongside of the mandrel 32 and supported by
an actuator arm 53 angularly movable*back.and forth to
swing the filling carriers 48, 49 in unisoﬁ along an
arcuate path. One of the filling carriers 48 carries an

25 upéer weft thread 46 and the other f£filling carrier 49



-15 - 32 fromthe first set (not shown) of heddles and are vertically
nmovabl e i ndividually for supplying a. pair of binding warp threads 41, 42
*along a_path 43 extending toward the fell F onto the coupling el enments as

fror med fasten the latter to the stringer tape 3. - 20 A pair of
RN riers or weft inserters 48, 49 dfe positioned al ongsi de of the
‘mandr and supported by an actuator arm 53 angul arly novabl e. back and
forth to7sw egrriesf id |liowpraref Erehrdad 4907} nthei sppeal ang apwarcwaife pat h. -«
One of the filling carriers 48 carries an 25 upper weft thread 46 and

the. ot her fi kthiregdsardt,cr449hen 1ingertedsbaingviengageabler widh4izhe he
‘upper and | ower weft threads 46, 47 when inserted being engageable with the
bi ndi ng war p bimddags werp Ahnends 41 hed2otdl £hy sheneauplingpediementson t he

stringer tape 3. A set of yet 5 further heddl es 50, on the same side of
mandrel 32 adn P@ﬁ‘lltrlsqns‘éi ?%tsgﬁm?roFaHEdal-esA setceofi ety nove -
further marp thr ads .w I ch_al so rve_to bind.t coupling

el ements on ﬁ’gfé#ﬁt g‘i(g ﬁpﬁﬁ?‘? §1g§n8ft W@@Ff&dgéhéfsc 33 have

Chrough't héoé&mé R WO W t?# g | Sofch8afTel ceadriale W BstEa In
operati on, t@%fﬂﬂ@ﬁi%§é§(¥h5235§t31§3 gﬂdcgbbntnﬁlch also serve to

bind. the coupling elements on the stringer tape 3. P

The support 31 and the fixed shaft 33 have holes fer
10 feedingfﬁherethrough a core cord 40 into a spce defined
through the coupling elements as the latter are

successively produced.

-In operation,; the annulértotor-37'fotates'tc ceil-the
filamentary material 38 around the mandrei_32-a$'§h5wh
15 in Figs. 7 and 8 to fotm a succession of coupling
elements as they are fastened_to:the stringer tape:S-by ' \;/
a-binding'thread system that is composed of the warp
threads 41, 42'supplied from the heddles 44, 45,'the
warp threads w supplied from the heddles 50, and the
20 ~ upper and lower weft threads 46, 47 fed by the filling N
carriers 48, 49 over and under the coupling eiemehts |
where the weft threads 46, 47 are interlaced with the
warp threads 41, 42, the warp threads w and the watp
Ehreads W. Fig. 7 shows the position of the parts taken

25 just before the stringer is woven t the point.L ( Figs.



filamentary material 38 around the mandrel 32 as shown 15 “in Figs. 7
and 8 to fotm a succession of coupling elenments as they are fastened to the
stringer tape 3 by a binding thread systemthat is conposed of the :
t iieads 41, 42 supplied fromthe heddl es 44,3 45, the warp threads

ds

supplied fromthe heddles 50, and the 20 upper and | ower weft r
46, 47 fed by,t fi er, 8....49.0ver . under. the, couplin
el gment s wher & ?ﬁd b %& 5% Ssa?ﬁrﬁQﬁ é@%?PtﬁE ?Btghreads

osi  on or | Radukl ?ﬁ%ﬁ?ﬁ%@if "’%f%’ o %?‘e %nﬁﬁgﬁi’%gﬁﬁt the

point L ( FigBeint ﬂ3(§1 3d Q)anﬁﬂ@ Flg 8 shows the position which the
parts assunme I mredi ately before e'stringer is woven at the point M (Figs.

2 and 3). Wth the apparatus thus arranged, the binding warp 5 t hr eads
and weft threads of a binding thread system can be supplied fromthe

heddl es and fWhkthngheaapparatfust htius @anraryed), aflfe ivd Bnd Nwakpuct ure and
located adjacent to the other parts of the apparatus wthout involving

modi fi cati onsthheadisnan@0wef tRehereaidse dfs alibiani arh tthiekd coy Peadi @gnpat ent
appllcatlon No. 8137356 (230P43388 ) fromwhich this is divided.
be supplied from the heddles and fllllng carrier of
q; i their own which are simple in structure and located
) adjacent to the other parts of the apparatus without

involving modifications therein.

10 Reference is directed to our co-pending patent

application No. 8137356 (230P43388 ) from which this is
divided. |



.Clainms: An app : acturing a woven slide fastener stringer,

; conpri si ng: for weaving a stringer tape of warp threads
< progressiv IJ H ﬂﬂnﬂ ’ | oom conprising 5 heddl e frames with a
Firsp _set of* headlt €Sy ectively novi the warp threads up and down,

and faQkeed;' (b) a suppor*t;: (c) a rrandrgt%fixed to said support for being
10 fli sposed_al ongsi de of the warp threads and extending toward the

fell \yd) aCiaiBB:rotatably nounted on said support and having a guide S
~hol e for passage_therethrough of an elenent-formng fila n?ary mat eri al , o
sai d rotor bei nghR5aPPar 59%3Wﬁﬂ“é%ﬁ???&P%a?dg%Y%ﬂegﬁ} 8r ni ng

filamentary paterial in_a conical orhbital path around said mandrel into a
row of couplE%ﬁgspgﬁeﬁﬁ§1§§eFHefQﬂQ§*ﬂiﬂ§finto’the stringer tape in
synchroni zation: ywth_t V] ' tLd i (e) a
second set of he(ﬂgkesadp‘?ﬁﬁﬁ?@%%ﬁ%_’e{%p%s%%ﬂgé%i;eaggpfhgfrrgr?épel to said
~first set of S...Lar i | g ; 51 d : e coupling
R R

5 ‘heddle frames with a first set of heddles for

&

selectively moving the warp threads dp and down, and a
reed; | I -
(b) a support; - - . . I o -
(¢). a mandrel fixed to said support for Seing'_ :
10 disposed alongside of the warélthreads and extending
toward the fell; | |
(d) a rotor rotatably moun;éd on séid subport and
having a guide hole for passage theréthrough of an
elemenﬁ-forming filamentary material, said rotor being
15 rotatable for cdiling éaid elemeht-forming filamentary
materialiin a conical orbital path around said mandrel
into a fow of coupling elements as they are woven into -
the stringer tape in synchronization with the weaving of

the stringer tape;

ek

20 (e) a second set of heddles disposed on the :.
opposite side of the mandrel to said first set;éf | . R
. | heddles, for supplying binding warpﬂtﬁfeads onto the
| coupling eleméntsltO'fasten the latter.to the stringer
tape; _
25 (f) a third set of heddlés,.on the same siﬁe of the
maﬁdrel as said firsﬁiset of heddles, for selectively

moving furfher_warp threads up and down



25 - (f) a third set of heddles., on the-same Side of the nmandrel as

said first set of heddles for selecti veI y novi nﬁ mm‘m Elpmmreads;up

and down 15 which al so serve to bi nd the coup
stTinger tape; and. (g) a pair of filling cpgriers posullmned at ong s
sai d mandrel. for |ntrodu0|ng a pair of meft threads 5 respectlvely over

and under they qgﬂ“gyg ur?% ihd i éﬁﬁé&%ﬁ@ggfgﬂgﬂés WENe32he

bi udj ng warp t reads and sai- er warp
stringer tape, and .

(9) a pair of f£illing carriers posztloned alongside
of said mandrel for introducing a pair of weft threads
5 respectively over and under the coupling elements into
interlooped engagement with.said binding warp threads

and said further warp threads.




