" METHOD AND APPARATUS FOR MANUFACTURI NG WOVEN SLI DE FASTENER STRI NGERS" The
present invention relates to a method of and an apparatus for mandfidefidiing

a wovaﬁ;slide fastener stringer having a row of continuous filanmentary
coupliﬁg;zlenents woven integrally into a stringer 5 tape. Various nethods ¢
and apparatus for manufacturing woven slide fastener stringers have been -
proposed and used. An apparatus disclosed in Japanese Lai d- Open Patent
Publ i cation No. 50-36, 24,9 published Apryl -5, 10 . 1975 has a rotor for
coiling an elenent-forming filamentary material of synthetic resinin a
conical orbital path a, dr Lh a ggg' el enents as

they are woven into a s%ﬂ?%é@gﬁtﬁ%&%%%@wg J%%g(\;’veavi ng of the

| atter. The known 15 apparatte— AP —R—eeht nd hence needs

Ll

t edi ous and time-consum ng adjustnment and nai nt enance. Accordi ng to anot her

3 consu nd ording 10 a
2221, 855 publ | shod NAUBHBEPo80¢ Ta7ghenan PETatebreh eLgsdlon Baa

,eWM~Hnm£gZO éHmWMaw
material is coi laéd apREEafusofrsf REBUERCRYTERENBNFEVER: Abtte WERAEERSF ot or -
aﬂd ? mandr el , ts'%iﬁ%@%' hB¢iageaepby bici genWMﬁauEnfﬂlmshthnger t ape aE
the latter is woven,.The apparatus includes a r y novabl e
in a plane subsF&HP#&PEyegggﬁpgélngen t8 ?ﬁﬁa%gﬁeiéngggﬁgg%#g%%e stringer
tape for no% ngtapleeok into and out of a warp shed across warp threads to.

coil the elenent-formng filamentary material around the hogk. The hook
thus arranged is |ikefarigus methods and apparatus for manufacturing

woven slide fastener stringers have been proposed and
used. An apparatus disclosed in Japanese Laid-Open €?g
;M; Patent Publication No. 50-36,249 published April 5,
10 1975 has a rotor for coiling an element-forming
filamentary material of synthetic resin in a conical
orbital path around a mandrel into a row of coupling
elements as they are woven into a stringer tape in
synchronism with the weaving of the latter. The known
15 apparatus is complex in construction and hence needs
tedious and time-consuming adjustment and maintenance.

According to another known gpparatus shown in

West German Laid-Open Patent Publication No. 2,221,855
published November 30, 1972, an element-forming

20 filamentary material is coiled into a row of coupling
elements without using a rotor and a mandrel, the
coupling elements being woven into a stringer tape as
the latter is woven. The apparatus includes a rocker
arm angularly movable in a plane substantially parallel

25 to- the general plane.of the stringer tape for moving a
hook into and out of a warp shed across warp threads to .
coil the element-forming filamentary material around
the hook. The hook thus arranged is likely to
interfere or otherwise damage the warp threads,

30 - particularly when the apparatus operates at a relatively
high speed. A small-sized hook may reduce damage to the
warp threads but is apt to fail to catch the element-
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interfere or otherw se damage the warp threads, 30 particul arly when the
appar atus operates at a relatively high speed. A small-sizéd hook may
reduce danage to the warp threads but is apt to fail to catch the ele
-g;p-forning_filanentary material.. According to a first aspect  of the
‘présent invention, there is provided a nethod of manufacturing a woven
slide fastener stringer, conprising the steps of : 5 (a) weavi.ng a
stringer tape of warp threads and a single weft thread progressively at a
fell; and (b) coiling an el ement-formngofilanmentary material, supplied to
sai.d fell longitudinally along a path ex- tending between and substantially.
parallel to said warp 10 threads, into a row of coupling el enents as they
are woven into sdigining Fd9amedRarymaYeee00i smwth the weaving of said
stringer tape, said coiling step in- cluding (1) displacing by pushing said
el enent-fornmng 15 @ fAdcording yonatfirstlaspett of thei present inmentignpositi on
"outside said war e f e be - e i becone -

- hooked and t hen {{héetrllrg ﬁ%??ﬁ&ﬁ%hpﬁsﬁ?%w( %L' %%’Bﬁ'?%gggﬁﬁgé&e‘%%%%f orm ng
filamentary nat édiigle fiasygnerpsSringaTy oCPBPRLg1BRBUBNE ngtepemfts and 20 -
(3) noving id cou Iingﬁﬁlenent from said ,position to another position -

‘Jocated outdl de sai ¢3RaMF2VRP8ads SFRIGBPENFERE OF ( MaXR th¥eads and a
: single weft thread progressively at a fell; and

| | (b) coiling an element-forming filamentary material,
- o ~ supplied to said fell longitudinally along a path ex-
' 'Itending between and substantially parallel to said'warp
N, 10 ~ threads, into a row of coupling elements as they are
' woven into said stringer tape in synchronism'with the
- weaving of said stringer tape, said coiling step in-
cluding | | |
| (1) displacing by pushing'said_eleﬂent-forming
15 filamentary materialﬂoﬁt.of said path into a'position‘
~ outside said warp threads, remote from the fell to en-
able it to become h'ooked and then terminating the pushing,

~ (2) nooking said element-forming filamentary
material at said position to form a coupling element,and

20 . (3) moving said coupling'element from said position
i to another position located outside said warp threads
~ in alignment with said fell. '

| _ According to a second aspect of the present
A | invention, there is provided an apparatus  for manufactur-
| 25 ing a woven sliis fastener stringer, comprising :
- (a) a loom for weaving a stringer tape of warp
threads and a single weft thread progressively at a
fell, said loom including a reed having guide slots
for the passage theréthrough of the warp threads and
30 also for the passage of an element-forming filamentary -
material along a path extending between and substantially
parallel to the warp threads, and a filling carrier or weft

inserter disposed at one edge of the warp threads and



According to a sécond aspect of the present invention, there is provided an
apparabgs\for manuf actur- 25 ing a woven slide fastener stringer,
conpr i i . (a) aloomfor weaving a stringer tape of warp threads and a
stngle\Wweft thread progressively at a fell, said |loomincluding a reed _.;z;
. having guide slots for the passage therethrough of the warp threads and 30
al so for e passage of an elenent-formng. filanmentary material along a _
path extending between and substantially parallel to the warp threads, and. .
afilling carrier or weft inserter disposed at- one edge of the warp threads
and - reciprocable for introducing the weft thread into interl aced :
engagenment W t h dggphacabler eagsintbpducing therwaft thregdcutmi smwith

. said loomfor cqiling the elenent-form pg {i L agy. rial 5 into a
- fow of coupling?@FgﬁgﬁF§a ﬁﬁ@?@b"p?ﬁeaigglﬁ#écoug‘?ﬁ%r%?%ﬁbnts are woven

..into the stringer taj Rl B ol $n ) { 8m Cith { ncl uding
. - (1) a hook dis osggéa?§€%?d°g%§5§%e i??gyﬁgh:é?ig?hr adgggﬁgqﬁiggble in.a-
- plane per pendic qm-qgékﬁns'rbe_eééﬂsggr ﬁF@%Englfﬁ%egfk?ﬁkﬁﬁ AR being

.ﬁmovendbetmp@p aihhﬁshgﬁ?&ibﬁoﬁch?Q?ngelem?htsmnahérabyhtheeréwldfand a. :
~ second. position remte fromt el l; and. _

- opposite edge OFQﬁEi%ﬁﬁwgiﬁﬁﬁgg saFSrWg?gﬁlg%?ﬁgégﬁegg?gﬁéﬁg-?%R%F%%

© filamentary mat ethiealladrbterofi ss aiotrepat sabdy oediling mespst breludingydnd said
. plane of the novenent of said hook while said:hook is at sajd second - '

- position. (1) a hook disposed at said one edge of the warp :

. threads and movable in a plane perpendicular to the o,
10 general plane of the_stringer;tape being woven between s -
a first position located in alignment with the fell and - ()
a second position remote from the fell; and ' S
' (2) means disposed at the oppos'i_te',edg'e' of the. warp threé_ds _'
for displacing the 'e_l_'ement-fc_:fminé filamentary material out of
said path beyond the warp. threads. bé?qnd said plane of the movement
~ of said hook while said haok is at said second pasition.



-4- The invention will be described by way of exanple with reference to the
acconpanyi ng draw ngs, wherein:- FIGS.. 1 and 2 are schematic perspectiyve
Vi gx\“;s of parts of an apparatus enbodying the present  invention, the vi q\@
showii ng parts in different positions while the apparatus is inoperation
produce a woven slide fastener stringer; =~ .-5- FIG 3 is an enlarged
perspective view of a portion of the apparatus shown in FIG 2; FIG 4 is
an ‘enl arged perspective view of a portion ofa a slide fastener stringer in
course of production, parts not shown being i'n the position of FIG 1; FIG .
5 is an enl arged scheiheiipvehtionwiitly o descrlyed wlmgeuf'@gm%f{%ri nger ;
cFIG 6 i5 a transygfes !_cergﬁs&%egééogg yi\‘(Ii ey_taken along line VI- of FIG
'5:.FIG 7 is alongit oinal crosa teeiioe TaULNgs (wIRERIYrong line VI1-Uii
of FIG 5 FIG 8.is gmﬁ-'ei'/v%'idn?laéf-' sehemtdc Senspective helewsfepasls g€
fast ener stringeran apgdafadtGs dhbbdying! He0bididhpal -seetianal view taken .
“along 1ine I X-1X Qtowﬁ'n&‘paﬁs gk(ﬁffzre%r%dbZ%I.Fﬁgyggﬁgﬁéi&gp‘&fﬁt us for '
~manufacturing a . : positions while the apparatus is
. T inoperation to produce a woven slide fastener stringer;




 shed 16 to fornsfwwna%é-nse’r"\/éﬁ% p“ﬁﬁé’"

.woven sli de fastener st'ri 'nger' in accordance with the present i nvent i on.
"The apparatus conprises a | oom-10 for pr.ogressi vel y weaving a stringer tape

- 11 of p threads 12, 13, 14 at a fell 15, the Ioom 10 incl udi ng : .
conver al heddl es or a sheddi ng means _15a: shown di agrammatical ly for _"i'
~form nyg ‘pair of upper and lower werp 3heds 16, 17 between the warp
~threads 12, 13, 14 and for selectlvely nmovi ng the warp threads 12, 13, 14

-up and down, a filling carrier or weft inserter 18 disposed at one edge of
~the warp 5. threads}2, 311% a&én@iﬁbe&r}@aﬁsaedgtvmﬂabl@’ fopontadROfi ng a weft.

thread 19 in the upper B shed. eg.ween the warp threads 12, 13, a reed
20 novabl e backt“&nEPHaSFY‘f? B‘Fmbéatl ng tThe weft thread 19 inse rerg inthe

shed ‘16 agai nst t heFfgl & ik5an andazgednPeRsPRGELYESRRY 9% #18°%4C) procably

~di sposed at the_qppo ger et & e@meetdsfr paomctﬂqn,laartmwfor
successi vel y kni lt"ggnfzés%go&g ofﬂ{gﬁ weft hé d 19 projecting out the warp
0. ha

s a.pluralit - -
| ongi tudi nal sl ots Rt Brigigh emlacted Isehemetpc PhpRadsv of 32‘”‘}‘/’5‘3 14 extend .
fromthe heddl e 15a to the s@#éje An -el ement-forning filanentary mat eri al’

. of ‘synthetic restife AStRAFL a pluralit ros ect ing head
. portions 47 (FIGS. SIla.n@ 59 af braInNsYeTIP 5%\5/%&1“98 at al\é%]ua%}w&dnterval s,
i-s introduced 'Tul@ F FA@.wey p shed 17 t hr ough the second endnost slot. - *
'22a to the fell Iongﬁa Iongl udi, naI?H{)a ét %qu&%lbeiéwe&ﬁﬂdlong s

substantially paral F {To1% e 1RRYY N
llne VII- V11 of FIG. 53 _ .
. FIG. B is a v1ew 51m11ar to FIG 5 of another woven sllde Ly

fastener strlnger, and- . '
FIG. 9 is a longltudlnal cross-sectlcnal vrew taken along

line IX-IX of FIG 8. _
FIGS. 1 and 2 1llustrate an. apparatus for manufacturlng a.

" woven sllde fastener strlnger 1n accordance with the ‘present
The apparatus comprises a loom 10 for prcgre551vely

1nvent10n |
' inger- tape 11 of warp threads 12, 13, 14_at a Fe;l :

“weaving a stri at e
15, the loom 10 1nclud1ng conventional heddles or a sheddrng

means 152 shcmn dlagrammatlcally fcr fcrmlng a



| | amentary magerial 23 passes
| ongi t udi nal sl ot 22a through which the fi
Tgeseﬁegied on the basis of the 25 length L (FIG 5) of a couplhrg elenent
"to-be forned. The apparatus al so includes- ﬁ CO:llngtnfanilﬁgeiﬁlaﬁeh?ar‘\
for coiling the el enen or

syirehroni smwith the | oom 10 24 ehereby_the Jow of coun)

material 23 into a row of coupling. el enments y P
tape 11 as the latter

- nts 24 is woven integrally:-into the stringer

'?g igsgﬁ - The coiling neans conprises a rodker arm 25 di sposed at the one

edge of the warp threads 12, 13, 14 and rockingly novabl e about its one

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

..t )
Skt o oFnd, 2 nopkdetot nebpeh niod Jegle ward sRGALLER, 209 BlEeenEeelis
wer o bt cads 14448 EAfeata henci3, old hangater obeLect1 v DoRbal ug TEA! | o

" 23. - The nose. pa:tpol:hﬁéé)dssnp b3, tie ﬁﬁrﬁhd’fdéw L\Agggﬂaﬁb%h‘::g%( ggget\as:

nes a space
i o ogs 9 Y LB e W haoes fwmwf'?ewas b
shape |ike. §hé‘-1'ﬂ?€tﬁdiuri2)-f Epﬂﬁmwadﬁi WESr lf{é ’ bf#afgle i’?ary&?ﬁerl al -
27 030 Wreleiah 3y At 2l st s e T T
- ﬁgvgﬁeﬁt of LhOARIETEAdR 27, (12 moledd 20 uerabTe DA RSt al Ty
for beating the weft thread 19 inserted in the shed 1§
' against the fell 1s, and a knitting needle 21 - |
: . 10 reciprocably disposed at the opposite ‘edge of the warp .
: 14; _"_ threads 12, 13, 14 for successively knitting loops of
o | the weft thread 19 projecting out the warp shed 16 to .
form a tape selvage. The reed 20 has a plurality of
o longitudinal slots 22 through which ‘the ‘warp threads'd
.15 12, 13, 14 extend from the heddle 15a to the fell 15.
: 'fAn element-forming filamentary material of synthetic =
'a__reSLn 23, which has a plurality of Pprospective coupling-'
- head portions 47 (FIGS. 5 and 6) formed in advance
thereon at equal 1ntervals, is introduced in the lower .
: -_20'warp shed 17 through the second endmost slot 22a to the
T fell along a longitudinal path extending between and
- _ substantially parallel to the warp ‘threads 12, 13, 14..
1L . '-_u}{ The longitudinal ‘slot 22a through which the filamentary
: '? ' _material 23 passes is’ selected on the basis of the
. - 25 length L (FIG. 5) of a coupling element to be- formed
B L B B The apparatus also includes a coiling means
e operable in synchronism with the loom 10 for coiling )
" the element-forming filamentary material '23-into a row
. 'of coupling elements 24 whereby the row of coupling i
- 30 elements 24 is woven integrally into the stringer tape
1Y 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 ‘rockingly 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

i



perendicular to the generarc-l o 0 - - :
first: i Ol e pl ane of the stringer tape 4 het wean 4
.-wﬁth“tpOFFEFP igomndln FGS. 5 and 3 inwhich it is bcated in gftmeen C
'Ibdai" Nerot el ?n a second portion shown 'in FIG 1 in which Itlgnnﬁnt |
arcua dusher go ;?n1ghe fell -15. The coiling neans al so 'nC|UdesIZn o
12, 1344 and angul ar 1 disposed at the opposite edge of the warp th ]
pusher arm 31 hngu arly novabl e across the | ower warp shed 17 ?ht reads
el enent. forming ?flgnghzgisahg?efpglpg;thon 32 for recel vi ng there|ﬁ the
. o
g&ofgegiéx:tgoupllng head portions 47 (FIGEIng ;23 equi di stantly 25 spaced
pripder -
31 15 act uat g ) gl T e o pont yan iash FRRIAS TG (Erom MRS ST

't S secqfmd
tion 32 of tMmesd@extiam p&“‘)ag?ﬁ{% iella:g|§3rélléhet¢3|¢1!#c‘&%& end por-

mat eri al 23 a3t %@lm,esan by Mhh?@c? h5°rsT§;‘|% é%m%e t ef :N;?rretnth?;gds

112, .13, 14 be

264, The app Jeit%e"be Iigt't,é@as %l?ECGSTRS  n@8e opor hkonodkRsifield portion

cycl e of t e @ﬁgﬁfﬁrmnoﬁfatngcﬁ@ﬁg?%?ﬁ 168k . oBHAPRAS af tibheoersei on, a

shown in 1 egl ns under _th L
di spl aced by ‘P’ﬁ%s D dfgElon unlen Aeether sospreg PRRARER: 5 PoiRt g8 “28”.55 -

:..the hook 26 |uppenogn@dlgwgagiﬁgﬁiggdgpkeremnF&ih Gaémeh2,233 Theheyond
' Inserted by tﬁgad portion 262 has a shape like th ZEEUE%dWPEk %hread 19 o
| = pyramid defined by four slanted surfaces 27, 28, 29,_ ' S
10 30. The slanted surfaces 27—30 enable the filamentary L
material 23 to slide smoothly ‘thereon. and over the nose -91'} e
- portion . 26b. - gpon . rocking movement of the rocker arm o
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 1t is located
- remotely from the fell 15._&.:,,- - _
: N The c01ling means also includes an arcuate pusher o
20 arm 31 disposed at the opposite edge of the warp
threads 12, 13, 14 and angularly movable across the
lower warp shed 17. “phe pusher arm 31 has a bifurcated '
..end portion 32 for receiving therein the element- ’
forming filamentary material 23 having the eguidistantly' j:;Jf]
25 Spaced prospective coupling head portions 47 (FIGS. 5 S
‘and- 6)..- The.- pusher arm 31. is actuated in: timed relation*
to- the rocker arm. 25 so. that whilewthe hcok 26 is: at its .
second posztion shown in. FIG. l, the blfurcated end por- x
_tion 32 of the pusher arm 31 engages the. element— forming o
30 filamentary material 23 and displaces it by pushing -the C
same outside the warp threads 12, 13, 14 ‘beyond the o
~inclined surfaces 28, 29 of. the hook's head portion 26a. -

. The aoparatus operates as follows.- For purpose of
illnstration,nahcxpiehof‘theroperation od?themapparatus

.om



frllrng carrier 18 through the upper warp shed 16 is ready for hooked
engagenent with the knitting needle 21, and (3) the reed 20 is ret, actéﬂ in
"a position away fromthe fell 15 of .the stringer tape 11 being wo .
Then, the rocker arm 25 is actuated to nmove angularly in the direciio

i ndi.cated by the arrowin FIG 1 whereupon the hook 26 noves fromthe _
second position of FIG 1 to the first position of FIGS. 2-and 3. At the
same time, the reed 20 is actuated to nove ormerd to 15 beat the weft
thread. 19 just inserted against the fell 15 ~Duringthat tine; the
~element-forning filamentary material 23 is coiled around the hook's nose
portion 26b substantially in parallel relation to the fell .15 to thereby

~ forma couplin n f L he 1" k m. 25 and“
hence the hook §?§§a§ngér @Q? Fﬁndggfaﬁg %§§Fpgﬁhsﬁ1& Qﬁl@éigé and 3,
the reed 20 is (blrtbecelemantrforming félamsataFMemathelhbdaBei§5a i s

~actuated to ”DVGisﬁfa&ﬁgpbﬁhtﬁédﬁusﬂer1§rm1§lUBuEBﬁddotﬁeaﬁagﬁsth?@a&@rp

.sheds 25 16, 17, and carrjer aln actuated to Insert the

weft thread 19 13!th%lubﬁepe¥898 theghegk ﬁﬁtePtPh€°PESG enopgsmeBLt t he
-weft thread ¥9 tNéfeWﬂﬁB;tQd)aﬂﬁenﬁéfthehread 196, ihBerteakpy ah& 25 noves

angu arly auy HemAhecLeL) od rhorBEDNn Bhe§PbnE wale! BhgasiE, 8000Y,
back again to |readptfartbdopedrengagemEnhakith the hnﬂﬂténgSaeedlectuated
to, change the rﬁfPe£ﬁaV?3P°Ehé'PQéa°§o is retracted in a position away -
’ _ from the fell 15 of the stringer tape 11 being woven.
. 10 Then, the rccker arm 25 is’ actuated to move angularly
"in the direction indicated by the arrow in FIG. 1
whereupon the hook 26 moves from the second position of d
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, the element-forming filamentary -
. material 23 is coiled around the hook's nose portion -
. 26b substantially in parallel relation to the fell 15
o to thereby form a coupling element 24,
'5_20g Thereafter, while the rocker arm 25 and hence the
- ‘hook 26 is at rest at the first position shown in FIGS.
P - . 2 and 3, the reed 20 is retracted away from the fell
_g,f -~ 15, then the heddle 15a is actuated to ‘move . the warp :
S ' threads 12, 13, 14 up and down across the warp: sheds
’f25116, 17, and the filling carrier 18 is again actuated to -
o .1nsert ‘the weft thread 19 in the upper warp shed 16.
 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 position shown in FIG. 1. .
Simultaneously therewith, the reed 20 is moved back
- again to its retracted position. Einally, the heddle
15a is actuated_to.change;the:respectiverpcsitions_or



-9- the warp threads 12, 13, 14 into those shomn-ih,FIG.flf?to'thereby:

conplete a cycle of operatlon of the apparatus. FI'G 4 shows the structure

~of a slide 5 fastener stringer bein |

( g woven on the appara
’évengltheThOMIOf coupl ing el enents: 24 woven . |nte5PaII;u?nthh$he
Lo .I g 1 e row of coupling elenents 24 is- fixed to the stringer
B 14., wong ongi tudi nal . edge thereof by.the’ bi nding warp 10 threads

_ runni ng respectively al ong undul ated- paths in synmmetrical patterns

in such a manner as to overlie one of the |l egs of the coupling el enents 24

and to interlace with the weft thread 19-=udér the other of the 1 egs of the

coupling elenents 24. 15 - Wth the a
| pparatus thus arranged, t
threads 12, 13, 14 .are protected frominterfering with or- o?hermngg ﬂgrﬁg

danmagedby the hook 26 because_th ggg) PTG,
t ake place onl ythetWwaER theedds pf%tqolegggﬂlzlqﬁé%m vkaht?&mt Sig Ire Ied t2O
that the apparaggstgaﬁebp oomphe tel atcgplﬁ q% S oas

wove
n slide fastener gﬂélnger at a high" rate of productlon FI-GS. 5-7

show an exanpl e28 &n slide faste
apparatus of - the s urew. Agghowsmgess{:]géc%g%g a ‘?&{én% % by the

‘row of -coiled c e 3

slide'fasteng Q??#ﬁggf %Sglﬁgér Beingnwoverh oynthet#&?#%ﬁﬁ#ﬁt|§kiito a
~asingle - stringer haeg
' integrally into the stringer taoe ll._ The row of -
coupling elements 24 is fixed to the stringer ‘tape 11

along a longitudinal edge thereof by the binding warp

3 conprises a

e produces the

tﬂQVQQWOBf coupling eﬁ@m@ntﬁrtﬁdﬁoéﬁh 37 and E

t

Cod

40 threads 12a, 14 runninq respectively along undulated vislt_K)f

paths in symmetrical patterns in such a manner as to
overlie one of the: legs of the coupling elements 24 and -
to 1nterlace w1th the weft thread 19 under the other of -
the legs of the couplinq elements 24. ) xR :
N 45” . With the apparatus thus . arranged, thejwarp threads--
12,_13, 14 are protected from 1nterfer1ng ‘with or
- otherwise 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, wzth ‘the result
20 ‘that the apparatus can be. operated at a high speed
-and- hence produces the woven slide fastener stringer at
a high " rate of production. I L
_ FIGS. 5—7 show an’ example of & woven. slide fastener
stringer 33 produced by the " apparatus of the '
' '25'drawinss. . "The slide fastener strincer 33 comorises a-
| row of coiled coupling elements 34 formed of synthetic
re81n fixed to a. slide fastener stringer tape '35 woven
of o - warp threads 36, 37 and a single '
| weft thread 38, the row of coupling elements
30 34 extending along a longitudinal edge portion 39 of
the stringer tape 35. . he, : - warp threads -36
and the = . . " weft thread 38 1orntly constitute a
- web> portxon*40 of the stringer tape 35; and* the

L/



weft thread 38, the row of coupling el enent$ 30 34 extending along a
| ongi tudi nal edge portion 39 of the stringer tape 35. The

t hreads 36 and 't he : weft thread 38 joiftly constitute a
portion 40 of the stringer tape 35 and the - 10 - warp threads. .
the” : weft thread 38 'jointly constitute the | ongitudinal ge’
portion 39 of the stringer tape 35.. The warp threads 36 are thicker:than
‘the warp threads 37. The row of 5 coupling elenments 34 is secured to the
stringer tape 35 by neans of a binding thread systemincluding a pair of
first binding warp threads 41, 42 and a pluraltioty of second ‘bi'ndi ng warp

t hreads 43, 44, 45, 46. Each of the coupling el ements 34 conprises a 10
coupl i'ng head 47 prOJectlng transversely beyond the | ongitudinal edge

portion 39 of the strlnger 13 dgd3RahhaO0 pper and -l o egs 48,
49 (FIGS. 6 and 7) .ex Endln %? 8 ihﬁgacg 3028ha Eh 47 in_a coﬁﬁ%ﬁ#

direction and spadd¥ M8 8@“&?MeF°ﬂ§FEEE§PI§h¢n190§§t%¢*%§&|Qﬁﬂe |
substantial Iy per portion 39 b€ the gete¢ngerpkape- 95. t Mehétwangcthfeutss 35.

heel “borti on 50 1 o5 eRa tBAGKER, BhRn R COBER FRRERRe Lo 7 TRALESY By | egs
49 of the coupld ngospdingt slsmealts 34 ﬁrsusegured thethmngttint;elalt&pkgess
portlon 39 of theb§thb&ﬁ@roEaEeb§5din§h€hread system iNEldaidy Pbait oF
-_3__  first binding warp threads 41, 42 and a plurality of
b - second binding warp threads 43, 44, 45, 46.
. a Each of the coupling elements 34 comprises a
_va/ R .10|coupllng head 47 projecting transversely beyond the
L " longitudinal edge portion 39 of the stringer tape 35,
and a pair of upper and lower 1egs 48, 49 (FIGS. 6 and
7) extending from the couplxng head 47 in a common '
direction and spaced from each other vertically in a
45 direction: substantlally perpend1cu1ar to the general.
plane -of the strznger tape 35. The upper and lower
legs 48, 49 are blended 1nto and 1nterconnected by a
heel portxon 50 located remotely from the coupling head L
47, The lower legs 49 of the coupllng elements 34 are
.-20 mounted on the longitudinal edge portion 39 of the

stringer tape 35. The " weft thread 38 is
L inserted in double picks . between ad1acent coupllng -
(2 - elements 34 so that there 1s a pair of (double) plcks of the

_ -weft thread 38, one on each side of each of
25 the lower legs 49 of the coupling elements 34 as shown :
~in FIGS. 5 and 7. : '
" The fzrst 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 are - |
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
- plane-: of the stringer'tapeMBS;- Likewise, the second



inserted in doublenpicks'betmeen adjacent coupl i ng: e{enents 34*so'that _
~there is pair of (double) piccks of the weft thread 38, one on .each side
~of each/of{-25 the lower |egs 49 of t he coupllng el ements 34 as shown in

_ ¢/ disposed in contact with or adj acent to the heel portion:50
the. couplTng el enments.. 34 and are 30 int erlﬁﬁced Wit h: every ot her one’ of t he
pairs of (double) picks of the thread 38 in symmetrical

rel ation substantially with respect to the general plane of the stringer

~ The first binding warp threads 41, 42 of the. bi ndi ng thread‘r
0

- tape 35. Likew &%M%ﬁ%ﬂgads 43-41.:0@;¢enala%maaa§§rbvteilr%dén&b% 46 extend

al ter nately over and ‘under ‘E/éal rs of 48, 49 of successive coupling .

'- el ements 34 and 'E'T?ep?’é?pEEt]FQ%I 2ot é’ct:e?ﬂccﬁ?ff‘r‘@ 'EFf“péHEﬂJS el of the
weft thread 38 iandryhe akbyeciiogigeadihcent galion of Wdoubby) pheks af etheagdfts -

- inceriaced | n gLl uestagas e, SLALLAN WMLk keI AL, Qlotloubl e

- pi cks of the run a ong undul at ed
‘paths in stégger’éﬁiei‘bﬂ@ﬂl bh mutualde %ﬁﬁ'@ﬂ‘ﬁ@d b%ltaﬁmwat'p@ivﬁnofotg%epsr of the

~warp 5 threads &waqﬁggsloet gkl |y fromeach other. . The f| rst bi nd| ng
warp threads 41, 42 are pr ef er abI y made of ' _

LTI



elastlc yarns for neatly bi ndi ng the coupling eIenents 34 and are thicker
than the warp and weft threads 43- 46, 37 in the |ongitudinal edge portio
39 of the 10 stringer tape 35. Wth t he arrangenment descri-bed above, th Ay
blndlng warp threads 41, 42, 43-46 secure the row of coupllng erenents:BA%g:J
to the | ongitwudi nal edge portlon 39 of the stringer tape 35 in o
substantially the same manner ‘as 15: rows of sewing stitches, and there TS
no weft thread extending bet ween t he upper and | ower Iegs.48; 49 of . the
coupl.ing el enents 34 in the space bet ween adj acerit coupllng el ements 34.

The coupling el ements 34 thus secured have . ddertain degree of flexibility
which is 20 enough -to follow-the novenent of the slide fastener stringer
33,.-and provide a suffi.ci ent degree of coupling strength which enables
opp03|te rows of coupling elements to mesh with each.other firmy against
- the danger of becom ng accidentally 25 separated. Furthernore, the weft .
thread 38.inserted in double picks makes the l'ongitudinal édge portion 39
conpact and resilient in structure, and the coupling elenents 34 are-

“secured to such |ongi t udi nalvemigenidamidg.onthl Vet thgehUchsl iasréé"
recei ved between Jﬁﬁ%ﬁﬁ@-%eﬁ be fl-\%'(:ks of. thg e atﬁggad 8 a
upper |egs 48 bla di AR EhAggeseds: 3 150 ?B%ard the
| ower Iegs 49 hey detweengenair offegroups of the . warp
5 threads 37 spaced 1atera11y from each other. The first
binding warp threads 41, 42 are preferablv made of
- elastic yarns for neatly binding the coupling elements.
34 and are thicker than the warp and weft threads 43-
_46 37 in the longitudlnal edge portlon 3° of the
10 stringer tape 35. o :
' 'With the arrangement described above, the binding
' warp threads 41, 42, 43-46 secure the row of couoling
elements 34 to the longltudlnal edge port1on 39 of the -
stringer tape 35 1n substantiallv the same. manner as
15erows of sewing stxtches, and there is no weft thread. |
s extending_between_the_upper-and lower leas'48,'49 of.
the coupling elements 34 in the space between adjacent
coupling elements 34. .The coupllng elements 34 thus
~ secured have a certain degree of flexibilitv which 15"
o 20 enough to follow the movement .of the sl1de fastener
\ . -~ stringer 33, and provide a sufficient degree of
o - coupling strength which enables opéosite rows of
- coupling elements . to mesh with each other f1rmlv
- against the. danger of. becoman acc1dentally |
25 separated Furthermore, the weft thread 38 inserted in
.double picks makes the longztudxnal edge vortion 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 1egs_48 biased by the binding warp threads 43-46




| nents 34 are strong enough to mnthstand not onIy tor5|onal
" stress. al so external forces applied thereto i-n a direction
"~ per pend] ar to the general 5 plane of the stringer tape 35. Another woven

slide fgst r stringer 51 produced on the apparatus of the drawings is
ghown i n{} 8 and. 9. The woven slide fastener stringer 51 is ' o
gubstantl y the same as the stringer 33 of the 10 foregoing enbodi nent

with the exception that two outer ones: 52_and.53 of the four inner binding
warp threads (corresponding to binding warp :qthreads 43 and 44 of Figures 5
to 7) extend over all the pairs of legs 54, and over every three out of.
four doubl e picks of weft thread 56, being interlaced in 15 mitual |y evenly
'staggered relation with one in every four double picks of the weft thread
56. Each of the bbwdtdgthar bovér chegs589. 55Nkl pbtslcreaﬁﬁbunutyuhwg

o ements 55 subet SREPEHRY aSORLREROSS: 86 EUEGRd PoRodlh o FUERUIA oy
tape 59 of the 20081Yi ﬁgé?ig‘lal #\Hﬂ’!hhublﬁH?ﬂgemWQhr%%BQ%?Pwﬂaw ng
~ tha portions 57, ghgreespinng eieaeeianSﬁeﬁpen@eceesww e Sg@neddl vely to
a I ongi t udi nal ﬁidgi ortgog 68Rgr1}‘hersgr| ngﬁ tape.. Reference is direct ed
“to our .co- pend| 8?|3 t Bﬁ 9T 053RS Vi ded out - herefrom
d ains: - Anothet 3wdven: snddethadtemermumtzugew|51)pxodnu!d . s
f;;)geo; ast rege; hftaiangﬁs asﬁmeasnaetéﬂesafmﬂgs (23 YRSV Nen prdg) Per
- and 9. The woven slide fastener stringer S1 is o
- . gubstantially the same as the stringer 33 of the
10 foregoing embodiment with the exception that two o o
'oqter anes 52 and 53 of the four inner bindingfuarp;threeds“-
(corresponding.tc bindingnearp;threeds'as and 44 cf_?iguree.s ta
'7) extend cver all the pairs of legs 54, S8 and over every three |
" out .of four ‘double picks- of weft thread S€, beinn iﬂferlaeed in®
‘15 mutually evenly staggered telatlan with one in every four double
ples of the ‘weft thread S -«._ Each of the: b;ndxrg uarp threads .
52, 35 has portions 57 extendxng beeween the uppe‘ legs and
corres;ondlng lower legs 38 of tne eoun.Ln; elenents 55 substan =lly -
.. normal to the general plane of the waven stringer. tape S8 of the .
20 stridger S1. With the binding warp threads 52, S3 having ths
gortisns 37, the cUupllno elements 54 can be securcd mcre S .
" pesitivel y to a Longleud;nal edge portx:n ss af tﬁe surxnae: tape :"\4f.
Reference is dlrected to our cu-pendlng applxcatlon No.. 84 25405 '
d1v1ded out herefrom. Lo



'5|ngle meft thread progre55|vely at—a—tett——aﬁd 5- (b) coiling an =
el ement-fornming filanentary material; 1 d fell Iongltudlnally'
al ong a path extendi ng between -and n%@ulﬁm y llel to said warps .5
threads, into a row of coupling ele woven into sai =<
stF%nger tape in synchroni sm 10 with the weavi ng of sai d-stringer taf :
said c0|I(ng step including. {1) dlspIaC|ng‘E¥ pushi ng sai d el enent - fornlng

- filanentaly mat €lasmsgout of said path.into posi tion outside said warp '
threads, renote fromthe fell to 15 enable it to become hooked and then
term.nating the pushing, (2) hooking said el enent- forn1ngefllanentary

material at safld posAtmebhed ¢%r%’-€%ﬁﬁiﬁ%é Soven siide $RSEBRERg said

coupling elenent fromsaid 20, ﬁﬁSltlon to an%;her posi tion | ocated outside
sai d warp thr e8US1PEeED | GARRRESTRE H°RS, FeRs 1© An apparatus for :

f I f
weavi ng & St1i nger ¢ aBe '?3 Tl t%ﬁﬁ%éa%%%nd%*}e rebl, oo™
progressively %&g?%EGMEEtS?hPeé&Qﬁ%ééfeéﬁhﬁgl # dteed faavi;nangui de slots for

t he passage th r.oug he warp t hreads and - 14 al so for the. passage’

of an el emgnt-form ngbblbaﬂrﬂﬁgramrmlmem&-ﬁdm@mdmeamwdu ng bet ween
‘and :

materlal, supplied to said fell longltudlnally along a
path extendlng_between and substantially parallel to
L  said warp.threads;-lnto a rom;of coupling elementstas
Y oo o -tney.are'woven'into said stringer tape in.synchronism:_
10 with the weav1ng of sald strlnger tape, sald colllng
'.step 1nclud1ng o _
(&) dlsplac1ng by pushlng sald element—formlng _'
:.fllamentary materlal out of sald path 1nto a p031t10n |
' out51de sald warp threads, remote from the fell to
.1'5 | enable 1t to become hooked and then termlnatlng tnt= pushlng,'
o (2) hooklng Sald element-formlng fllamentary o
materlal at said p051tlon_to form a ooupllng element,
and ; | _ _ .- :
“Sg? S (3) moving sald coupllng element from sald |
| By 20 position to another p031t10n located out31de sald warp-t"
el threads in allgnment with sald fell. '-
| 2. An apparatus for manufacturlng a ‘woven Sllde o
fastener strlnger, comprising: '
(a) a loom for weav1ng a strlnger tape of warp
25 threads and a single weft thread progre331vely at a -
. fell, said loom including a reed hating_gnide slots
for tne oassage therethrough.of the warp threads.and



substantlally paral l'el to the warp. threads and afilling carrier or weft

I nserter d~sposed at one edgem eads and reciprocable for

i ntrodug¢i iy ¥t he weft thread |_n agenent with the warp -
. t-hr eads ‘?&o means operabl e i n Mx‘ﬁm said | oomfor coiling the d
~ elementAforping fil amentary mat’ér il u nwo ‘of coupling elements, s

‘wher eby THe row of 10 coupling elenents are woven into a .stri nger tape as -
the | att¥¢ i s woven, said coili ng neans 440cl uding: (1) a hook disposed at.
sai-d one edge of the war p -t hreads and novable in a pl ane per pendi cul ar to

t he general pl ane of the stringer tape be| ng woven between 15 a first

position locafe le al *ﬂ%ment W th he f sgcong,.,position renote
fromthe fell D PRSTHEDH Lk &F‘F@ &5'35‘19 oEREYwarp -
t hreads for dlhét’eﬁfzf) %%ﬁiﬁﬁf é acrr%qe ary material out of said
pat h beyond the warpt rea yo saefﬂéi% novenent of said
hook whi | e saggbggggtiﬂﬁ Iﬁﬁ-k B gyl ﬂgfésh,;dh aé’ﬁ“‘i A@napaar at us

ook inc

according to claim?2, said | uding a portidn and a nose portion -
proj ecting frohlhing dwnriemwr b Gfknirkedtde ol ifRed Ut Bhe feBgd e £ Lard e
elenment-formng-filanmentary material being coiled-around said nose portion-
when-sai d5 hookhreads and seecefifracablsofdan omtr@duc:ménthppaeatus accor di ng
to clairm2 or .3, said head portion béing-in the shape of a frustumof a
pyrami d defi rgareas mfgp patenkacadaenasgenendc e thsthe wampaphzeadss -

“according to any on of claims 2 -tq .4, said 30 di,spl aci ng means conpr|5|ng

for o0111ng the element—form:.ng f:.lamentary mater1al

-

1nto a row of coupllng elements whereby the Tow of f .':FJ
10 'coupllng elements are woven 1nto & strlnger tape as the
ft latter is woven, sald oolllng means 1nolud1ng |
— (1) a hook dlsposed at Sald one edge of the warp
'Ethreads and movable 1n a plane perpendlcular to the |
general plane of the strlnger tape belng woven between
L 1§:_a first pos1tlon 1ocated in allgnment w1th the fell

‘and a second - pos:l.t:Lon remote from the fell- and ©
(2) means disposed at’ the opp051te edge of the waro'thfeads.
for dlsplac1ng the element formlng fllamentary materlal out of
J_sald path beyond the warp: threads 3eyond sald plane of the - i:;_j-_
20 movement of said- Hook uhlle sa1d 1ook is at- aalu second p051t10n.'--.- : '

3. “An apperatus accordlng to clslm 2, sald hoo& 1nclud1ng a .

wi

Head portlon and a nose portlon prOJeotlno from Salu head portion " : -

PO

in a dlrectlon normal to the: fell, the’ element Formlng filamentary -
. material being coiled around sald nose portlon when said hook is
- 25 et sald Flrst p051t10n.

-4, An apperatus accordlng to clalm 2 or 3, sald head portlon
being in the shape of a Frustum of a pyramld deflned Jolntly by
'.our slanted surfaces. ' '

- An apparatus according to any one of clzims 2 to 4, said -

30 displacing'means comprising an anqgularly, reoiprocably movable



- 15 + arcuate pusher arm having a portlon engageabl e Wlth the el errent-
~forming filanentary material. 6. ____,_An_aappa-eert-trs*‘aecordl ng “to claim5,

sal d portion being a bifurcat ed d| st al arcuate pusher arm ..
7.5, .-An apparatus according to W “B !‘ 2 to 6, and further %&‘,
S* S o

conpr|5|ng heddl e neans di vi di ng t Into three superinp
- .groups of warp threads selectively m)vabl e up and down to joi ntly- def
~therebetween a pair of second warp threads, said filling carrier or weft

i nserter being reci procabl e 10 .acr oss -siaﬁd first warp shed for i nserting
‘the weft thread thereinto, the element-forning filamentary material being

i ntroduced in.said second warp shed al ong said path, said displacing neans
“conprising an aPfoRAtE PHRYRErargy RwiAg A &PFV@e@T%B?ﬁF&BI yithpthehedemeptoss sai d
second warp shedoamithghBiliamgntarpiidtepiniengageabl e with the el ement- 15
forming filanentary material. 8. - A nethod of (rjranufﬁct u][| ng.a m?velt'lh
slide fastener gtrin t S e wiith reference to
acconpanyi ng draW| ng gﬁﬁ ga%HQéJt%% ééh{.gm B‘g%g%{) én?algl ?Vté% deisg iabed W|th
reference to 20 1fur§ﬁﬁech§1§¢qlu§'t‘¢ &f e%PlﬂnaquUgtﬁ @ysilert ere.

5 7. An apparatus according to any one of claims 2 to 6, and
~ ' .~ further comprising heddle means dividing the warpfthreads into
- three superimposed groups of warp threads selectively movable
¥ ; . up and down.to-jointly.define therebetmeen a pair of second warp
_ - threads, said filling carrier or weft inserter.being reciprocable
\,) . 1a across said first warp shed for inserting.the weft thread thereinto,
' ' | the element-forming filamentary material'being'introduced in. said
- second warp shed along said path, said displacing means comprising
'an arcuate pusher arm angularly reeiprobably movable acroes said
. second warp shed and having a portlon engageable mlth the element-
15 . Formlng filamentary material. '

8. - A method uf'manufacturihg a woven slide fastener stringer
substantlally as described with reference to the accompanylng :

drawlngs.

. 9, An apparatus substantlally as descrlbed with reference to
20 and as lllustrated in- Flgures 1 to 3.

oL



