-1- WOVEN SLI DE FASTENER This invention relates to a woven slide fastener
of the type in which a row of slide fastener elenents conpris- 5 ifngia. 7
cont i nuous nonofi‘l ament made of synthetic resin or netal and for@llonto
flat, coil are woven together with warp and weft threads so as to ven
integrally into a portion of a slide fasteder tape. 10 Slide
fasteners well-known in the art include so- called "woven slide fasteners”
in which a row of fastener el eneWOYENoSESBEOFASTENERI nuous nonofi | ament

havi ng. the shape of a flat coil are woven into a portion of a slide
fasteger tape-together with the warp and weft threads that 15 construct the
tape web. Prinme exanples of such woven slide fasteners are disclosed in the

;gegiog iogatigni of Japaer&? &aiv@htéltaubtkb%atbant{:@k%vénl\bﬁméfifa?éléé?nm%% of
- and Japanesge Lai en, Pat en ai )
A of those comdh HaLILn, SIGHILA G0% G5 BERE BOSKESSE SLPRRRFY SHQRERLs-
shortcom ngs.5 chngemrqﬁzﬂ;zmmm mongfudambatdmadéoeﬁrsysnthetm resin or
speci fication of;@_a | iyC I QR+

elenment row is si E aten I nt J'lﬁggwar §1a.r|: gaﬁgfaﬁmétaﬁg %Mﬁrﬂﬁe
tape structure. "'Hﬁ& %d‘ﬁ%’i tﬁlr&aﬂévéﬁ §F| e Pasvevier h%%qﬁaqakﬁbrlnw a

stability 25 | rpdfttidli o ta @lide Ela@ﬂi&ﬁhrplthﬁb and nekes it difficult to
mai ntai n the upper and | ower |eg portions of each el enent perpendicular to
the tape surface. Wiile the invention described in the specification of

Japanese Lailb Open Pat éliideuiflastenesrs Nell58n6e60inathenars imchwdense-t he

regi stance 30 ofcdintad agicRreRy ﬂ';@.@e%itéﬂéh-gﬁt :Lh"‘@lﬁ éﬂgaolf'ovﬁ £hs ndEans
of & supporti ngﬁad di s onsed be}?&e s ower g}P ortlons 0
the coupling he aa‘:&P&\?oB ok a%??ﬁﬁmﬁ #eiagpEReting
pad i s a pronourstexpe reft enFlaith coiilc lares wovent Aty &1 pbtyioh dbHea colpdé Ny
"mvent i on di sof Gibbalds faH8 CHGRHARE w3y, Whe GREo Abh ufke ARFrEe | Seto
57- 20802 narkypesanstauast thee tape web. Prime examples of such woven slide
fasteners are disclosed in the spécifica.tions of Japanese
Patent Publication (Kokoku) Nos. 46-7018, 57-20802 and
Japanese Laid-Open Patent Publication (Kokai) No. 56-60504.
All of these conventiocnal woven slide fasteners possess a
20' variety of shortcomings. For example, according to the
disclosures in the specification of Japanese Patent Publica-
tion No. 46~7018, the fastener element row is simply beaten
. into a warp together with a weft to form the tape structure.
St This results in a woven slide fastener having poor stability
25 in the direction of element pitch and makes it difficult to-
maintain the upper and lower leg portions of each element
perpendicular to the tape surface. While the invention
described in the specification of Japanese Laid-Open Patent
. Publication No. 56-60504 attempts to enhance the resistance
30 of the fastener elements against twisting or skewing by
means of a supporting pad disposed between the upper and
lower leg purtions of the coupling head of each element, a
drawback ascribable to the supporting pad is a pronounced
increase in thickness in the vicinity of the coupling head
35 as compared with the thickness of the tape. Further, though
the invention disclosed in the specification of Japanese
Patent Publication No. 57-20802 manages to ‘stabilize
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-2- coupling head spacing by forming the fastener'elenents into a
configuration in which both | egs thereof closely contact each other and are
conpr ed by the warp threads, |ooseness tends to devel op between the tape
and f ener elenment since a reIiabI% connecti on between the two cannot
be obtained. It is believed possi bl'e“by nmeans of the present invention is
to pr en asten r esent rovement over the -
abof@”ﬁ@@r ﬁ%ge% sB?’f’tﬂg g’Ft °ﬁ'§’<ﬁ%§F“f hf%gg rberregg?"% g gsa?lt ages, which woven
ST ARk AREREn 9 iflichs a%Cfég}se%eﬁ%%p@{b@eig'c%meft Retieen a 10 tape

surface I'egs o ast ener ts as well as a highly stab{p

SPaGRgr MRS ceﬁs.]@;gwra yohe YR | thebiRAd S poddsdiinlls | S adapted to

provide snD coupling bétween opposing elenments. According to the present
| NVeRt d&blop hﬂtﬁeéﬁ thEOMde ghch Fﬁgﬂeﬁiérséléﬂ\@néélﬁéétae@ﬂxéﬁlbc“ conprises: a
fastener element rowin the formof a flat coil conposed of a continuous
YonebhhedtiBh trukey the tutbesnridit belfddsaiech turn of the flat coil
constituting a separate fastener element having a single coupling head, an
upper leg and a |ower | eg, each fastener elenment including a heel forned by
bendi ng the 20 conti nuous nonofil anent near a boundary of a nei ghbouring
fastiénks bell bevemdt peadibiartlyl means bfi Eheppresent dimventiamgiartoaxi s of the flat
coil, or in a plane which is inclined slightly with respect to the
fi r prowisdst posmenpsLide, faatenemupbreﬁ;nlhm abeimpyofemamsdover beedi ng t he
continuous monofilanment in a plane substantially orthogonal to the axis of
t he abeve-degeribep| prigrsantibaying she efprgreiddisgdventages apbitivdy having a |~
first longitudinal tape edge into which the fastener elenents are woven arrd
a s&ewel sLidr)ifeateiesl ew&é %cﬂj‘éﬂebﬁﬁspﬂéﬁg@i@lﬁﬂﬁ betwagnt adi nal tape edge;
V% t warp_threads moven into.the tape - 2a_- second warp threads
vE&APS VST 2GR 2p Rath) iegsi ?ﬁcﬁhﬁafasttéﬂér ééa‘ée"ténaﬁp‘iﬁé% 3 Adi ng warp thread
oupl i ng heads than

posi tloned t si de ,of t u per s.and neagrer, to the
sai PLIYOALE ﬁp?WEa‘b‘g ﬁ'g g’ltﬁ@g &PURHIn"eRsISer 3 de of said fastener
elenﬁ ch ig adapted to provide smooth coupling between oprosing

elements.

According to the present invention, there is provided a mouen.slide

15 fastener which comprises: a fastener element row in thé form of a
flat coil composed of a continuous monofilament having a number of o
turns, each turn of the flat coil constituting a sepafate fastener
element having a sirigle coupling head, an upper leg and a lower leg,
each fastener element including a heel formed by bending the |

20  continuous monofilament neaf a boundary of a neighbouring fastener |

element substantially in a plane containing an axis of the flat coil,
or in a plane which is inclined slightly with respect to the first-mentioned

plane, the coupling head being formed by bending the continuous

monafilament in a plane substantially orthogonal to the axis of the

25  flat coil; a slide fastener tape including a tape body having a
first longitudinal tape edge into which the fastener elements are
woven and a second longitudinal tabe edge opposite said first

longitudinal tape edge; first warp threads woven into the tape bodys




| ower bi nding warp thread positioned outside of the | ower |egs and nearer
to the coupling heads than said second warp thread and extendi ng along a

| ower side of sai-d fastener elenent row, and a weft thread woven Zggg sai d
first and second warp threads so as to cross and interlace with s upper
and | ower binding warp threads. Preferably each fastener elenent is
provided with upper and | ower retaining gR2aoves fornmed in the continuous
nonof il ament on the upper and | ower |egs, the upper retaining groove
receiving the upper binding warp thread, and the | ower retaining groove
recei §ing- the |ower binding warp thread, so as to provide a highly durable
woven slide faSBERNS vanp GRTSEHs (yquen doteide Bitstelanoifydinabitapnadoph

reliable fashiaon w thqut beinding warps shifti on the elenents _in the
direction of tRE TEEPITNG MR LEP Jnraad om tipnest b G 9810 £ae UBRRR i1BP% of t he

el enents, and [ t | f tuce, raise_ nmachining speed
and | ower manu ggtr{%?%%goés}l% %@prl Sa'ir(': IhF%Eﬁ%Qts%éghnggﬁiaaﬁq %E-F‘?ﬁ#‘ng war p
threads al presqsidheendidsl diflrlibddids RAE Wi d FREEAPLYorehE B 8
provi ded at | east two upper brnding warp t reaés, all" of t%e upper bi ndi ng
warp threads say@ernbih@as!wRPCLHre8s PoBOtNEd | ditSIded 6F NtheM dufert Nyshef t
thread at all times, so as to further. enhance the effect of filling the
spaci ng bet weemndaieghén i thy Eaplémeheadsehat Said secGnd LA ithyesd s Wi | |
be described by way of exanple with reference to the acconpanyi ng draw ngs,
wherei n: - Fi g. extengdipg pdprp@ciouss sidewof |saddiflastensy plamenbfrow; fandsa

enmpodi ment of the present invnetion, Fig. 2 is a plan view of the first
enbodi nent ; Fi §eFs thtead wevansiatos gaish Fivsgnand weeond srEm thresds $9 96 19| -

ig. 2; Fiq. ' I, ' j | Vi ken along line IV
l_ | : VOl;f F::?g_ 2’21:5(':% atA{d Ii%tgrllagg %lttHdslaqgl upsp%%t én(y]?owe\él g%c}igg etuarg1 g'xrgadsl. €

Preferably each fastener element is provided with upper and lower
retaining grooves formed in the bontinuous monofilament on the
upper and lower legs, the upper retaining groove receiving the

~ upper binding warp thread, and the lower retaining groove receiving-
the lower binding warp thread, so as to provide a highly durable
woven slide Fasfener in which the fastener elements are retained in
reliable fashion without beinding warps shifting on the elements in
the direction of the coupling heads or in the direction of heel
portions of the elements, and to improve the yeild of manufacture,
raise machining speed and lower manufaﬁturing cost by facilitating
the holding of binding warp threads at prescribéd positions during

weaving.

Preferably there are provided at least two upper binding warp threads,
all of the upper binding warp threads save at least one crossing and

| interlacing with the weft thread atlall times, so as to further.
enhance the effect of filling the spacing between neighbouring

fastener elements.



-4- Fig. 5 is a perspective viewillustrating part of a second enbodi nent
of the present invention; Fig. 6 is a plan view of the second enbodi nent;
Fig. 7 ks a transverse sectional view taken along 5 line VIl - VIl of Fig.
6; Fig ‘is a longitudinal sectional viewtaken along line VIII -- VIl of
Fig. 6, Fig. 9 is a perspectivesviewillustrating part of a third

enbodi nent of the present invention; 10 Fig. 10 is a plan view of
the third enbodinment; Fig. 11 is a |longitudinal sectional view taken al ong
line XI - Xl of Fig. 10; Fig. 12 is a perspective viewof a flat coil ..
f or mi Mpeaidvadt srewiyll BevisctibedaAnC aayidfgakanpie fulltht fefepdradi oent of 15 \Yshe
present invention; Fig. 13 is a perspective viewillustrating part of a

f our t hthendxompanyting fdrakingss egenein:rvention; Fig. 14 is a plan view of the
© enbodi nent shown in Fig. 13; 20 Fig. 15 is a transverse sectiona
vi ew t akerf 18l ohdsl # mersaective/vaew filgustraging-part pf 2 £iast ongi t udi nal
sectional view taken along line XVI - XVI of Fig. 14; Fig. 17 is a

per spePPInept Rf the pIeFett HYngEof a 25. fifth enbodi nent of the present

invention;_.Fig, 18 is_a plan viewof the enbodjrent shown in Fig. 17; Fig.
10 i s a trdRevariSea alar Gy o ¢ %vftqéﬁ‘éﬁmﬁ?%&“h ne XIX - XIX of Fig. 18:
and 30 . Ri_g i I ! i JoAl j ken along line XX
- XX of Fi Z{g'l:é.lsF?g%gni\%tr ?os%gﬁl‘h‘ I Ileﬁegut ?%%‘e.I gﬂﬁgr gj[r@évln%lgdi ment of a woven
slide fﬁsépr;rgﬁo ggcording to the present invention. In 35 order to picture
the'rel ati onship anong warp threads, a weft thread and the coiled

monof i | amerig.n@rig &l waglsudihdle sbétidndb dee takemralofg ddngone sl ender than
they are in actuality. It should be noted, therefore, that the spacing

bet ween Ihef Fig. 2;

O



t hreads and the continuous nonofilanent will be exaggerated and appear
lFarger than they are in actuality. The sanme will hold for the enbodi nents
shown in Fig. 5 onward. Fig. 1 is a perspective viewillustrating a -
principal 5 portion of a woven fastener which includes a continuous@Zﬁk#
synthetic resin nonofilanment supplied as 24Toubl e weft and woven into one
| ongi tudi nal side edge_of a_fastener ta as the ta bei ng woven. A

e e is
flat coil 1 conprises Si8enPi #d- 20BETFB 5F+Y%n%%ﬁw1;il¥ﬁﬁ§ﬁF B of a
def ormed under geesadr embodihentgoEathenpeégant, imrehtiony oduced by wi ndi ng

the nmgpo- filament 1' pnto a cQil Lle th nof i | nt.is . bent at the
deforned portions to fgﬂ'ﬁl‘hgef'spSr{’\?Bﬂsv%e‘gnggc ?)I?a?r%?n%e%dm%ﬂﬁn&ns. b.
Each heel portion a isFigenBdibyabtnansyerse sectidonakreriewl takerk alvag

Ftself in a %Iaqgngooggiaiqg 13¢ g@g.lgpgitudinal axis of the coil, or in a
pl ane which i's inclined,sli ﬁtly wth respect_to the first-nentioned_pl ane.
Each coupling head por ft@n B 18§ RolRBELEYIIRAL $REEIRNID iE-OW §ak@m@1leng

a plane which i 4igenwvaakl v verpeodi Fiugar6to the | ongitudinal coil axis.

Each fastener elenment upit 20.conpLi pJ. i rtdon b, _an upper
leg and a | ower |eg, a#&grg306%n%£?3§g§?éFgggé%%%? ié?ﬁ%é%%ﬁquw?ﬁﬁ§epfua
‘portions a, witHhirdasmbadimensnefit thei preserttiryentini hereof to
Chread 2 extnds along toe Loper i Brag.ribw iRt ] the WUbRE eabdlubhes®
rea ext ends al ong e per side of . el enen ow, nane e
outer sides of the upnggPegg,lﬁnﬁ ESﬂgFtﬁéﬁﬂ?ﬁgs%@ﬁ19??#e¥&ﬁ?Zi n alopgy
al ong the | ower lineeXdf -t XZ eofcPegt 1Oy, nanely outer sides of the | ower
|l egS. A weft thread 4 e hRteLl gc | i ndi d .
3' between the adjacenfipéngngé §|é%ﬁ%%égﬁigﬁi?i%gdggi%ﬁg#%ﬁ2%%€Fé§ﬁ?ﬁ%@
bi ndi ng war p t hRe#@stenez elemengnrpvt AcSPUEEng hte cdf foundthe rambasiimentdiof of
the coil beyand thaepkagenkOihiyaitiongnd is interlaced with the other warp
threads 5 to forma taggsweﬂ The weft thread 4 forng f.loo at the
ongi tudi nal side edge?dBethd 8p@ REBSPRFEAVESVHEY LH Ysthyting part of a
I ndi vi dual | oop£oethgembbdimentedfother present invention:;
Fig. 14 is a plan view of the embodiment shown in
Fig. 13;
20 : Fig. 15 is a transverse sectional view taken along
line XV - XV of fig. 14;
Fig. 16 is a longitudinal sectional view taken along
line XVI - XVI of Fig. 14:;

Fig. 17 is a perspective view illustrating part of a

N\ | 25 fifth embodiment of the present invention:
Fig. 18 is a plan view of the embodiment shown in

Fig. 19 is a transverse sectional view taken along
line XIX = XIX of Fig. 18; and '
30 Fig. 20 is a longitudinal sectional view taken along
line XX - XX o: Fig. 18.

¥igs. 1 through 4 illustrate a first embodiment of a

woven slide fastener according to the present invention. 1In

35 order to picture the relationship among warp threads, a weft

thread and the coiled monofilament more clearly, the threads

are shown to be more slender than they are in actuality. It
should be noted, therefore, that the spacing between the



an ear portion along the side edge of the tape. A warp thread 5 is
interlaced with the weft thread 4 to formthe tape web. A warp thread 6 for -
fastepi=ng the coil is woven inat 2/2 with respect to the-weft thread 4
and ak¥/ 1 with respect to the double weft threads of the continuous nono-
filament 1', and is interlaced with=the weft thread 4 and with the

conti nuous nonofilanment 1' of the flat coil 1 to 5 weave in the flat coi

as a pomﬁmd@f ande thepsoptiinupns warpfihruaatowidlbbevesaggeratrdidi ng warp
threads a%d gga@rﬂ:rd& g Relell 428 4n s&aaﬂiwl t efRat sxkd Keilte upper

~and | ower f ast ener ement, units, nanel ¥ﬁthe outer sides we#

t he upp&PLﬂ1 Faro ke egped lgﬁ&tFSSPRVEngcgégmAFh°§Ua e weft thread 4
bet ween t he fa&*tl@lerl mser&@ere@emv\éawewhﬁ.madstfaatﬁq|atprimﬂshwth t he

cont i nuqus nDnofr Ol; ng warp
threéﬂsg?rF§°Q3° e upE% t?ﬁ% Io&éfﬁ hcgﬁéégreo%gﬁtg*ug?sthe gaps of

t he cousynthetdsd rQSd@s mmﬁadrmntuamlaeﬁaeena doubléngefs amdnents. The
upper biggd) lwooowarq%g%t%a a3 "gH gl aar;agorsaapfaaeeﬁéf Sapd ad €

t hi cker and stronger thanthe ot er warp threads and, have greater
el ast i cith® (h%Re 4% BRING t"’ﬁr”@&’d W £dath €04k ot c CARRELFRE 2 aF PRFHRWENL
accordi Rgg ancinef iAGundents i1 g ivhdiciie klasobekhe dpformatd undept ppesstbe upper

P T A6 A2 S A Rl bl 868 P o % 1 ©

fast enerfidlamentt Liniintg tah qoeé-pm:l-lao thleempnaﬁelsmenheiSapontaﬂti to

st abi i zg, cﬁﬁﬁ I Sa eads 6
'fastened thﬁi |ﬁpghch nanner a?gP eb?%ﬁ??%%ouslﬂgng§ﬁ?é%§%t 1 fo?%g
a porti d¢ lfﬁﬁe °S|ﬁ@@htﬁéeﬁaPHrFHPéa&slé &PEm8dt REcReRALNGi ndi ng

war p t hrigidsohofllakiertnd "t imedkeave&or:.tteenf ihha bu.adengowaa nifigeads are
D1 el ik, R, Rl B ol S, oSBT RERERRTER, o4 0T PO 2c
gaps, t he'xqibqu& @ldghtly midh mespeicdn tof thesfixst-mentiongd plane.
Each coupling head portion b is formed ly bending the mono-
filament 1' in a plane which is generally perpendicular to
the longitudinal coil axis. Each fastener element unit
20 comprises a coupling head portion b, an upper leg and a
lower leg, and is connected at its ends, namely at its heel
. portions a, with a fastener element unit at either side
thereof to construct an element row B forming the flat coil.
" An upper binding warp thread 2 extends along the upper side P
25 of the element row, némely the outer sides of the upper bt
legs, and lower binding warp threads 3, 3' extend along the
lower side of the element row, namely outer sides of the
lower legs. A weft thread 4 are interlaced with the binding
warp threads 2, 3, 3' between the adjacent fastener element
30 unit and tightly secures the binding warp threads 2, 3, 3'
from both sides thereof, extends outwardly of the coil
beyond the heel portions a and is interlaced with the other
warp threads 5 to form a tape web. The weft thread 4 forms
a loop at the longitudinal side edge of the tape web, with
35 mutually adjacent individual loops being intertwinedto form
" an ear portion along the side edge of the tape. A warp
thread 5 is interlaced with the weft thread 4 to form the
tape web. A warp thread 6 for féstening the coil is woven



that the upper and |ower warp threads will not slide off the fastener

el ements. 35 A second enbodi nent of the present invention is
illustrated in Figs. 5 through 8. Portions corresponding to those of*the
first enbodi ment are designated by like refer- ence characters and need :not
be descri bed agai n. The second enbodi neét of the invention is distin-
gui shabl e over the first enbodinent in that the warp threads 7 for filling
t he gaps bet weedncadpRi/dgwhthdsespectetet tiie ‘ﬁﬁ#lﬁmﬁﬁﬂ 4 randuatp Itk aeidd 6

run along the U&%@?e&‘td%]po'i:hé dghgﬂg ;,thl bor| qg?é heo U UYL Yono-

nonofy Lament 1' are fastene enents from bel ow or

et ween_ nei
fromabove t he fflamentedd 4andnigt hEFeW?Eg "lh%h § wakeddrgad 4 iand ng
~ the gaps bet weerifthst@eetotlkeitbhs URohGEDlEnaWE BN &5 Y lﬂlastddmlwaﬂo

feature of the present. inyention. 10 Figs. 9.through epi

third enbodi r?enlto VeSS 8 e%b‘?gnfm%r??oﬂsp%%l?g%%p%%aqgheg% fg’ P ClJhtehe

first and seconsagpbchbiresdt § dscbdbwegnathe bhinding w@mrmdma?r.aci. t3dr s
and are not des%db%ﬁea%le& pEE%i&H%e 8, Sbkfénd4S4 QE:.G t pﬁ]ex and

enbodinent is 15 simlar he second e mant I'n t

threads 7 are nd-l°wﬁr0\$|1é§§ °¥h§hG| §FFHQ&?§h¢%§m?%"at‘%ﬂ’et%¢ fiﬂﬂ%llérﬁitﬁm%r
resides in the fsidest & thacuppbt ahdecdowdri bed$} edndicigl imﬁét]&hd&ﬁ fwitdh

bi ndi thr d h
e i gure 1D 20, MASE” EBBng. 8 PREWESY; the Ao e BB 8 g Has®
f| | | the gaps bet&mdsaaj azentinteslaced eithetie icontinuoumanqretidiamshtbyl '

warp threadge/ e tf'i‘i];:f kbil S&’Eﬁgéﬁﬁﬂi&e DPAGLIP Srddp C@ﬁfé/ad§)ei JEEN 30

ad cent elenent units, a read 4 is vvound aijoun t he uct)é)er

bi nd| ng warp thPé’ad?eZB‘PP?r E'“dogPﬁﬁFdFi‘;HF?oF]i‘?ﬁ%"f- overE i} ckhe (FaR%) 0
I s passed over icompldng  headdsidesabptivéenagiutuallyoadyycénonedds! j.n;g)er

Tnter| aced W n SheisneRt, 18T ebBHE' Ripitnd, 48e8) Grdas 7 cadd o Ridild
returni ng the wsarp threads 3, 3' are thicker and stronger than the other
warp threads and have greater elasticity than the weft
thread. '
With the above-described arrangement according to the
20 first embodiment of the present invention, the upper bidning
warp thread 2 and lower binding warp threads 3, 3' make it ’
possible to maintain the perpendicularity of the upper and
lower legs of each fastener element unit with respect to the
_ plane of the tape, and to stabilize the spacing between the
\ 25 coupling heads. The warp threads 6 are fastened tightly in
such a manner that the continuous monofilament 1' forms a
portion of the tape. Since the warp threads 6 are between
the binding warp threads 2, 3, 3' and the heel portions, the
binding waré threads are prévented from shifting. Further-
30 more, the warp threads 7, 7 cross each other in the gaps
between neighboring fastener element units to fill these .
gaps, thereby preventing the intrusion of dust and assuring
that the upper and lower warp threads will not slide cif the
fastener elements. "

35 - A second embodiment of the present invention is
illustrated in Figs. 5 through 8. Portions corresponding to
those of the first embodiment are designated by like refer-
ence characters and need not be described again.



30 thread 7 as a double pick to the elenent side of the tape to be passed
over the lower binding warp thread 3 outwardly fromthe | ower side thereof
and th wound around the upper binding warp threads 2, 2' inwardly from
the i sides thereof, after mhlgh the weft thread 7 is again extended 35
t owar he side edge of the tape. ‘These steps are repeated to weave the

G201 )00 U SR et S oo AL R IR 0 11
f ast enerquilghablies dvex thstilirlstzembbém}aatl in thaththemwatpcthreatipr oduct.
The Conir%&“ g-ﬂ%l&/%\éa%%g e@&eﬁﬁcgoﬁ}lﬁ.ﬂﬁ ﬁgﬁ S &P e 1 8gegbodi MBat s

are as scri be art ree o ese enbodlnents
t he wef tandhrigadthat itheewary Itéé'éédﬁn ﬁhr'tlﬁeah%ﬁrﬂ&ﬁd“l’mrsb‘iﬁo‘?‘ﬁg war p

t h; gasgﬁhia?c ; eahﬁ.t heywat :é%'tdey o?d{tﬁée&bniiﬁﬁeﬁﬁrm@h@ﬂfﬂiﬁ?‘ng'ﬂ‘m s?ﬁ@mmndf ea-

u e S 111 0 el,enen I r on_ an

(T s T HPS s thnert. bo prach, Patgnporife; ahenenss |Erab SRSV RE EFS 0 | he

eIenentsﬂmwvéfﬁhexuqﬁt|tprﬂad di.de Inhothetr wordswi hhei wadppthpeadscul ar to

the feas :taiqgmtﬂa g,a}ﬂéc uetk.%te'ah fag%eaayoaﬁ satWahPewhied hbe row of
erren e

fastener e ast ener enent rOw on an opposi ng
IongltLuﬁnuﬂsSﬁ&k&%&kﬁ¥§H°ﬁH¥§15ﬁF@é“FEsPSnEPe pgesent invengionss through

16 44 ust{ate Filguir th mﬂwamﬁ.u.lt defpzt:Jteaptnieat emBodlinend, ofinthé&ig. 12 is
a perspect|ve VI ew at col LN Fi g.
13 is a Jp"é ?c?'}'\/ecgﬂrqiﬁqqﬁ lfﬁrrrﬁsfp%‘dé § th°§5| 8% %‘Fl ogggg{-‘ngﬁéven

f ast enersedomh enhddidents coe idesdgnatd bynﬂ.hkal rveferenceoabaraanent
suppl i ed. égg# 0 one |ongitudinal side edge of a
fast ener #Spe as%e tape 1 s bel n%g:%‘n A flat cqil i ner ses a ,
‘contin- uous noVRS iWQHAMslife fatemer,of HE&BR &Eﬁsﬁnﬁﬂhﬁﬁ&EF Gr&8. sure at

regtli?r sikErami€o Bk icE wmwwnww&nmma wagpnt 11' into
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this embodiment resides in the fact that the weft thread 4
is interlaced with a pair of upper binding warp threads 2,
2' and with a single lower binding thread 3 in a figure--
20 eight configuration, with the weft thread 4 serving to f£ill
the gaps between adjacent :astene:_element-units as was
performed by the warp threads 7 of the first embodiment.
More specifically, between adjacent element units, after the
weft thread 4 is wound around the upper binding warp threads _
25 2, 2' outwardly from the lower sides thereof, it is passed &,;
over the lower binding warp thread 3 outwardly from the
upper side thereof and then extended toward the side edge
of the tape where it is interlaced with an already existing
weft thread loop. This is followed by returning the weft
30 thread 7 as a double pick to the element side of the tape
to be passed over the lower binding warp thread 3 outwardly
from the lower side thereof and then wound around the upper
binding warp threads 2, 2' inwardly from the inner sides
thereof, after which the weft thread 7 is again extended
35 toward the side edge of the tape. These.steps are repeated
to weave the tape along with the various warp threads.
Since this embodiment raises the density of the weft threads,
greater £filling is effected between the fastener elements to

o/



pling head portions b. Each heel portion a is fornmed by bending the
rRonofi | ament 11' back over itself in a plane containing the | ogrgitudinal
axis of the coil, or in a plane 30 which is inclined slightlyé§§r1re§@ ct
to the first- nentioned plane. Each coupling head portion b’is TornedB}
bendi ng the nonofilanment 11' in a plane whBeh is generally perpendi cul ar to
the longitudinal coil axis. Each fastener element unit conprises a coupling
head b and upperstahiliggerthes quaddsy afdthe mapuéactured PRedudsis of t he

legs, nanmely at its heginedUonis@Rackioh! tahdaa&eaheaeésebsnsaéh%rfttwé ﬁifé@r
si de h reof t.o gonstruct an el.enment row B f
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rpl oyed 1n the T il Sk uelr, «HiC 16ARE biEkLAG, fard Eutedis Hutuddh
with reference tthqaqptuailxmmdancegtafpéﬁsp§6tB&emenéﬁpofTbhé eommon, fean

portion thereof @itte AUMancz me%tabadh 4 Eh&hégaﬂeﬁesexﬁeadé gleag the

upper side of the el enent raow, | ower ads 13 13’
extend al ong t h@RRREIAR AndyEi Eg‘éngﬁpsl et ?‘ ee FPertsi s Hpthar p

thread 12 is helthetuppgy e:ndsd.uwbtd leasi blfomhleyeﬂ.lamenESaonl hlyegcmmp.‘emg: of
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bindlng warp thrésstengd. 13, 13' from 20 both S|des t hereof, extends
Oy Y CHH IE 201, PN 15 el Wttt e AL Eh) SaEiethitc U2
the present lnventlon, and Fig. 12 is a perspective v1ew of
a flat coil employed in the fourth embodiment.
Fig. 13 is a perspective view illustrating a princi-
pal portion of a woven fastener which includes a continuous,
20 synthetic resin monofilament supplied as a double weft and .
woven into one longitudinal side edge of a fastener tape as
the tape is being woven. A flat coil 11 comprises a contin-
uous monofilament 11', which has been deformed under pres-
sure at regular intervals, and is produced by winding the
N/ 25 monofilament 11l' into a coil while the monofilament is bent
at the deformed portions to form heel portions a and cou-
pling head portions b. Each heel portion a is formed by .
bending the monofilament 11' back over itself in a plane
containinq the longitudinal axis of the coil, or in a plane
30 which is inclined slightly with respect to the first-
mentioned plane. Each coupling head portion b is formed by
bendzng the monofilament 11' in a plane which is generally
perp~nd1cular to the longltudlnal coil axis. Each fastener
element unit comprises a coupling head b and upper and lower
35 legs, and is connected at the ends of the legs, namely at
its heel portions a, with a fastener element unit at either
side thereof to construct an element row B forming the flat
co0il. The ocuter side each of the legs is provided with



at the longitudinal side edge of the tape web, with nutually adjacent

I ndi vi dual | oops being intertwned to forman ear 25 portion along the

si de _;of the tape. A warp thread 15 is interlaced with t-he weft thread
14 to ‘mthe tape web. A warp tdy-ead 16 for fastening the coil .is woven
inat 2/2 with respect to the weft thread 14 and at 1/1 with respect to the

doubl e wgpér t ard aliswer fﬁé‘tﬁhﬁﬁlﬁg 1w4 (fa)mf Idt'm&ﬁeh df&:.d%y, bew?élﬁ I
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nut udl | § e%ﬁf%tu%t%r%% Figrhdupphich As ﬁgmspet:mmd 12 and
| over by NGE eti® ddi P adithl A pb}tﬁre tHair@de® cwitd atdaiyQnger than the ot her

th d h eat-er ticitfy than the other weft threads.:
VV\\,?'[ ﬁ t he aggsﬁ%ﬁiéﬁ%% ﬂmmdﬁm-axﬁ ﬁﬁﬁﬁmg&%ﬁhégbﬁdl ment of
t he prespperi to & red amendy | Loyrexa atd an ower
e oo éhi adﬁd%xéé!d Igg,q oweri%"mx’3 %'(aeeg%?f&ﬁst %SPegFement W t.h

perpendi cularity of the up

r eshbRctT%e t NEI$| YRRERH P %ﬂ@rﬂarﬁ“ﬁ?ﬂst idls heldhatspapkrg between the
fastenacﬁmmazm\wmﬂmrmnhﬁx@rg&o&ésa%t ¥FEedhnkl Gppky i n such a

manner t ou f| | anent for Qrti-on of the tape.
Furt herﬂ]‘?g lf?i/ar%ge 'tih ﬁ’é"?@ﬁ SotTer ]'l8 fK8 gaps bet ween
nei ghbo¥¢t@1n%$tasmeﬁr mmhaed (pdszltlm:mme thep retaliaiagy gmoevest i ng t he

I ntrusign t1 e 00 ‘;Elf}e rooves c, @'
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ments. A weft thread 14 is znterlaced with the binding warp
threads 12, 13, 13' between the fastener element units, and
tightly secures the binding warp threads 12, 13, 13' from

20 both sides. thereof, extends outwardly of the coil beyond the
heel portions a and is interlaced with the other warp
threads to form a tape web. The weft thread 14 forms a loop
at the longitudinal side edge of the tape web, with mutually
adjacent individual loops being intertwined to form an ear

25 portion along the side edge of the tape. A warp thread 15
is interlaced with the weft thread 14 to form the tape web.
A warp thread 16 for fastening the coil is woven in at 2/2
with respect to the weft thread 14 and at 1/1 with respect
to the double weft threads of the continuous monofilament

30 11', and is interlaced with the weft thread 14 and with the
continuous monofilament ll' of the flat coil 11 to weave the
flat coil as a portion of the tape web. Warp threads 17 are
interlaced with the continuous.monofiiam‘nt 11' of the flat
coil between the binding warp threads 12, 13, 13' on the

35 upper and lower sides thereof to £ill the gaps of the cou-
pPling head sides between mutually edjacent fastener elements.
The upper bihding-warp thread 12 and lower binding warp
threads 13, 13' are thicker and stronger than the other warp



20 fourth enbodi nent of the present invention has the upper and. |ower

bi nding warp threads held in an engaging relation with the retaining
grooves fornmed in the upper and | ower |egs of each fastener el enent hEre
is reduced ri.sk of failure wherein these binding warp threads shift B d
the coupling 25 heads or heels and slip ofLOthe fastener elenments whiTe in
use, thus weakening the slide fastener. Since the existence of the
retaining groovehrelass fand hiave grehsedi rjastichby bthan nghews thahresfis
during meaV|ng,€Hye are produced | ess frequently and nmachi ning speed
can be_raised.during J manufacture. The end result is a mgjor reduction in
manuf dct uri ng cost. Fi dth the: gbovgndegcribaed: AErangenent Regarding o dthey

woven slide faStﬁﬁ*’t@%d&zﬂ&n‘toofthhér £88bntNYAVERLioN] JOthd ugfer® bind-

per spective vjew |IIustr rin 5 tion of a woye tener
whi ch incl uded &SR 3&‘5 %gy haRfc gggngﬁﬂab’f‘?l‘éﬁ’éﬂt gd;'ail
doubl e weft and mnhemmlpmasmueomgi tnadnltah.nsi:he pdgpendlmlausitmmf ttpe as

the tape is be'QﬂuﬁﬁY%ﬁﬁhas bee o%leéeﬁp§h§€§n§r el&flit _respect

nmonof i | ament 21' ef ornmed un ressure at. regu
interval's, and it el Rla® ﬁm ﬁ&P?heaﬂﬂnSPlﬁﬁﬁBh%lﬁﬁ tb?nipéskﬁﬁl

whi | e the nonof ndeama&nl !méaaarsbahe&helénégtsgd ﬁﬁé“v@flﬁ ﬂ@réanénmedfre
pOI’tIOI’]S a ou port ons . a e rtion. a is or ne
by bendi ng (HE dariaed dhotsdy B Pu38C raBP PRSL PRE 4Sfsfhider HolG
| ongi t udi nal axifilsmenir 13di Iforms ﬁnpoatébanefmhhehtapebncFurmhbxmogﬂuIghe

respect to iyt | n a u bis
foﬁ\nfd by 10 bev{%rbn% t hedr?gqgE [ Iq'gemqe:rllrtBEQ gacﬁ sméfgnghwﬁ ch™is eneréﬁkil

per pendi cul ar t G&4HE %%%naEbFPeE?P§s EQc ;&sFEﬁ%? %#Eﬁnwﬁh%ﬁﬁQY
conprises a coumnmdﬁm mret umtrlu,s:.an ofpaustegndndin cOUPers Lol tis

ponnected sl ol VRl eyl Y il §5, sR8! HhaREafint! gt
row B forn1ng tMQﬁlhgqunMegs of the, fastener elements, assuring that the
upper and lower warp threads will not slide off the fastener
elements. '
Since the woven slide fastener according to the
200 fourth embodiment of the present invention has the upper and
lower binding warp threads held in an engaging relation with
the retaining grooves formed in the upper and lower legs of
each fastener element, there is reduced risk of failure
wherein these binding warp threads shift toward the coupling
N2 25 heads or heels and slip off the fastener elements while in
use, thus weakening the slide fastener. Since the existence
of the retaining grooves also facilitates holding of the
binding warp threads during weaving, rejects are produced
less frequently and machining speed can be raised during
30 manufacture. The end result is a major reduction in
manufacturing cost. .
Figs. 17 through 20 illustrate a fifth embodiment of
"a woven slide fastener according to the present inviuetion.
Fig. 17 is a perspective view illustrating a principal por-
35 tion of a woven fastener which includes a continuous,
synthetic resin monofilament supplied as a double weft and
woven into one longitudinal side edge of a fastener tape as
the tape is being woven. A flat coil 21 comprises a




Three upper binding warp threads 22, 22, 22 extend al ong the upper side ofT-
the el enment row, nanely the upper legs of the elenents, and two | ower

bi ndg warp threads 23, 20 23' extend along the |ower side-of the el ement
row, mel'y the | ower |egs of therﬁrerrents. A weft thread 24 is i.nter-
laced with the upper and |ower bi thg thread 22, 23, 23' between the
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descrlbfgkmlg§0£ﬁéc§i£¥ céff weft thread 24, while being woven
Three upper binding warp threads 22, 22, 22 extend
along the upper side of the element row, namely the upper
legs of the elements, and two lower binding warp threads 23, -
20 23' extend along the lower side of the element.row, namely
the lower legs of the elements. A weft thread 24 is inter-
laced with the upper and lower binding thread 22, 23, 23
between the adjacent fastener element units, tightly secures
the binding warp threads 22 and the binding warp threads 23,
25 23' from both sides thereof, extends outwardly of the coil (-
beyond the heel portions a and is interxrlaced with the other
warp threads 25 to form a tape web. The weft thread 24
-forms a loop at the longitudinal side edge of the tape web,
with mutually adjacent individual loops being intertwined: to
30 form an ear portion along the side edge of the tape. A warp
thread 25 is interlaced with the weft thread 24 to form the
tape web. A warp thread 26 for fastening the coil is woven
in at 2/2 with respect to the.weft thread 24 and at 1/1 with
respect to the double weft threads of the continuous mono-
35 filament 21', and is interlaced with the weft thread 24 and
with the continuous monofilament 21' of the flat coil 21 to
weave the flat coil as a portion of the tape web. Warp
threads 27 are interlaced with the continucus monofilament




el enment unit

together with the warp threads 25, 26 to formthe tape web, is interlaced
with the warp threads 26 between the adjacent 15 fastener elenent units, is
.passed underneath the |ower bind- jng warp thread 23', wound arou he -

| ower binding warp thread 23 from above on the inner side thereof befl ow
on the outer side thereof, and is then strd2eched to interlace one or nore
(but not all) of the upper binding warp threads 20 22, 22, 22. Then, sone
of the upper bi di'n@indhe ﬁﬂﬂ@aGQIQZaMHnGhthg Pindingcearn threads ’i ¢ 23,

threads fall injge o@@&hﬁehgﬁﬁﬂ' hha i%&f”&idé&eﬁ?@fe&f"éé fiﬂ”frﬁ?ét ep |

whi | eaggai n bei en to her wi,th the war hr eads 25, to weav
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interl alceg vv:c thex |al@1mdn(tsf or !rhteh&ppert biﬂabng Re@epttmides? SARPSLdw’s a
woven slide fas he t he. Ubber

bi ndi ng warp &éggg 3&§Fg§ ﬁg mar%P?h€€%§§g§3£n§ eqtthan
possi bl e to nai rithe muhes p@mpeﬂhreaﬂarané bave hgreaber e&nﬁﬁibitmwﬁhaaxﬁhaﬁ
- the coupling heggeaf paelad astener element with respect to the plane of the

tape, and to stabilize {he _spacin tween the coupling heads. he war
threads 26 are fasteneghﬁ §H&F§ Fﬁbggéﬂeﬁtnﬁ nERet ﬁﬁ? gﬂ% IR FARRS which
nonofi | ament 21'hdsorte advantagecut fhatuzes. ofuthéefimse, tiRfoudte teigd

Ufreads 27, 7 ShBRRisantedt IS b LB8L0983DOLUEER DELOINRLT Ala LB Sliticn

I coscper atlon W e upper
- binding warp thdds new b@héﬁésylbﬁéventlng the intrusion of dust and

?ﬁi“}' n? -1|3 t hat @Eeclﬂg.eantd lttﬁwewem:ahf?aeaﬂ& vwﬂr;]n?q?efﬁ & Gfowdsd
astener e nt | (0] con r | e
e Sitho Rl nerblenfRads 4, ' 2P o £0%n e tapeivep,

enbodi ment of t
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el ement s. s prevents t I Nt rusion 0 an even greater
than the woven ing warp thread 23', wound around the lower binding warp

thread 23 from above on the inner side thereof to below on
the outer side thereof, and is then stretched to interlace
one or more (but not all) of the upper binding warp threads
20 22, 22, 22. Then, some of the upper binding warp threads
22 which is interlaced with the weft threads fall in the gap
between the fastener element units. Thereafter, while again
being woven together with the warp threads 25, 26 to weave
the tape web, the weft thread 24 is brought to the side edge
\_ 25 of the tape and interlaced with a loop to form the next
' -loop. Repeating these steps forms a woven slide fastener.
In the illustrated fifth embodiment, the upper binding warp
thread 22 and lower binding warp threads 23, 23' make it
possible to maintain the perpendicularity of the upper and
30 lower legs of the coupling head of each fastener element
with respect to the plane of the tape, and to stabilize the
spacing between the coupling heads. The warp threads 26
a.e fastened tightly in such a manner that the continuous
monofilament 21' forms a portion of the tape. Furthermore,
35 the warp threads 27, 27 cross each other in the gaps between
neighboring fastener element units to fill these gaps in
. cooperation with falling of the upper binding warp threads
22, thereby preventing the intrusion of dust and assuring




slide fastener of the first through third enbodi nents. 10 Further, the
upper hinding warp threads extend perfectly straight and are present

bet we Il of the mutually adja- cent fastener elements to enhance the
st abi | Mfy-"of the fastener el enent pitch. As many apparently widely

di fferent enbodi ments of 15 the gresent i nvention can be made w t hout
departing fromthe spirit and sc Be thereof, it is to be understood that
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i ncl udi aggh ngfBFﬁegrﬁﬁng HﬁﬁgeFﬁea€$ geﬁﬂﬁs Ha Eyggéﬂﬁ'near a
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respect é first-nentioned plane, the coupling head being
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013hoﬂﬁaabrégehhelﬁ¥éﬁt95ntQﬁnfbétm k! ; lehéhhdgeég§E?ﬂ8Wﬁ ﬁe i ncluding a

tape body having a_.15 first |na t he fastener
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the invention is not limited to the specific embodiments
thereof except as defined in the appended claims.

With regard to the above reference to "a plane containing the

20 longitudinal axis of the coil, or (in) a plane which is inclined slightly

with respect to the first-mentioned plane", it will be appreciated that each

heel portion a is bent back over itself in a plane containing the lower leg

of one of the two fastener element units and the upper leg of the other of

the two fastemer element units with which the heel portion a is associated, L_J
25 this plane being slightly inclined to a plane containing the longitudinal

axis (substantially a plane containing both upper legs or containing bath

lower legs of the two fastener element units).



eare first |ongitudinal tape edge; first warp tﬁ?EEHE‘WBVEn-%ﬁ%e—%he t ape

body; second warp threads woven into the f|rs¥ 20 tape edge
an upper bindi ng marp t hread positioned out§1de a ﬂ
nearer to the cou .heads than said second warp t re
di ng

al ong an upper Slg Of 'sai d fastener el enent row, 25 a Iomer
warp thread posifi.oned 8uwevea eﬂlﬁbeﬂamhandreghz&hdcmmgnmsasa t he coupling
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coupling heads 4 A woven slide fastener accordlng to Claim1l or Ja
2, wherein sald RHATE EPHEARING 88srdsaRt Rt BhatacRid uP% HNshiRdase WphHB s Hl‘flmec'

| ower bi ndi ng waslpghtlyesids tebpact t@UESe Figs-meMEiohes MAbheN th@ coupllne Mé%\ﬁen
slide fastener according to Claim1l, wherein each fastener el enent

upper and | ower rbe:l.mlgmfng:n@d)dnyesbehﬁ:mgj thetdmtinuoumatmmhfmemm n
tQQEPﬁB 22?d| S\Sﬁer%bl r‘lli?l n V\t/g'r%q' hr\ﬁb%&? sa‘?géﬁ%([) rﬂ%e?afll%l%g%\/& coil;
a slide fastener tape including a tape body having a

15 first longitudinal tape edge into which tlie fastener ele-
ments are woven and a second longitudinal tape edge opposite
said first longitudinal tape edge;

first warp threads woven into the tape body;
second warp threads woven into the first longitudinal
20 tape edge; '
an upper binding warp thread positioned outside of
the upper legs and nearer to the coupling heads than said
second warp threads and extending along an upper side of
said fastener element row;

25 a lower binding warp thread positioned outside of the
lower legs and neﬁrer to the coupling heads than said second
warp thread and extending along a lower side of said fasten-
er element row; and

a weft thread woven into said first and second warp

30 threads so as to cross and interlace with said upper and
lower binding warp threads.

2. A woven slide fastener according to Claim l, wherein
said upper and lower binding warp threads-.are thicker than '
said first and second warp threads and thicker than said

35 weft thread.

3. A woven slide fastener according to Claim 1 or Claim
2, wherein some further warp threads cross
and interlace with said fastener element row at a position
offset toward the coupling head from said upper binding warp



groove receiving said | ower binding warp thread. 6. —A—woven slide ‘.

fastener according to Claim1l, wherein at bi ndi ng warp '
t hreads.are provided, all of 15 said upp imuﬂmﬂm hreads save at
Ieast@crossmg andlnterlacmg vvrths t all tines. 7.

A wove |i de fastener substantialdp=as described with refefence to and as
Illustrated in Figures 1 through 4 of the acconpanyi ng_draw ngs. 8. A

woven sl thresdystheneby filding gaps, befveen; EB&WXH pdidceREe to and as
|IIustraé&§b1ﬂ,f|W 5 through 8 of the acconpanying draw ngs. 9. ~ A
S

‘woven sl | de fastener stantjally as descr,i,bed w ref renc to and e
i | lustrated in&FivRYeRs ’g'jﬂﬂ'(#m oP°Fﬁ§d&egoﬁﬁa§-?3F g3 10. A
woven sl 2 festexsdian aya izl b fan ithaidad uodsssrahdd:.mtehlaeéareﬁth Smdmd as

i1lus Wb 6 C o] ngs. 11. A
V\ovengsﬁéée# rkl'{:egj'er s%utj‘)’ ‘ﬂtnl wﬁfi’agg&eé@?l ggdgv??ﬁﬁkgf grgéﬁxcye to and as
i || ustroconfignmatianss 17 through 20 of the acconpanying draw ngs.

S. A woven sl:.de fastener according to Claim 1, wherein

‘each fastener elemant has upper and lower retaining grooves
formed  in the continuous monofilament on the upper and lower
10 legs respectively, said upper retaining groove receiving
said upper binding warp thread, and said lower retaining
groove receiving said lower bhinding warp thread. \J
6. A woven slide fastener according to Claim 1, wherein
at least two upper binding warp threads are provided, all of
15 said upper binding warp threads save at least one crossing
and interlacing with said weft thread at all times.

7. A woven slide fastener substantially as described with reference
to and as illustrated in Figures 1 through 4 of thé accumpanying
drawings.

8. A woven slide fastener substantially as described with -
reference to and as illusﬁrated in Figufes 5 thrsugh 8 of the
accompanying drawings.

9. A woven slide fastener substantially as described with
reference to and as illustrated in Figures 9 through 11 of the
accompanying drawings.

10. A woven slide fastener susstantially as described with
reference to and as illustrated in Figures 13 through 16 of the
accompanying drawings. |

11, A wdven slide fastene; substantially as described with
reference to and as illustrated in Figures 17 through 20 of the

accompanying drawings.




