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Dascription

This invention relates generally to a slide fas-
tener and has particular reference to a fastener
stringer having a continuous plastic filament spirally
formed and woven simultansously into a longitudi-
nal edge of a stringer tape.

There have been proposed a number of slide
fasteners or zippers of the type described, which
comprise a woven stringer tape and a ptastic fila-
ment woven into a longitudinal edge of the taps,
the filament being usually formed into a helical coil
structure composed of a succession of loops or
elongate convolutions each having a coupling head,
an upper and a lower leg and a connecting portion.

When bent into such a helical coil formation,
the filament which is thicker and harder than the
weave yarn tends to yield back, thereby causing
the fastener stringer to stretch longitudinaily and
the filament loops to tilt away from an upright
posture with respect to the plane of the stringer
tape. This displacement of the filament loops would
result in irregular pitch of the filament loops, which
in turn hinders smooth closing and opening opera-
tion of the slide fastener.

A woven slide fastener stringer is described in
DE 3347067 which is aimed at eliminating or al-
leviating the above noted drawbacks of the conven-
tional stringers and which comprises a weave sys-
tem for affixing a row of coupling elements to and
along a longitudinal edge of each of two companion
support tapss, the weave system essentially com-
prising supplemental warp yarns running in a man-
ner similar to lower binding warp yarns and extend-
ing substantially linearly under the lower surface of
a lower leg portion of each coupling element and
tightening warp yarns extending, similarly to upper
binding warp yarns, alternately over and under two
adjacent coupling elements. The tightening warp
yarns are intended to bring the upper and lower leg
portions of the coupling elements closely together
and at the same time to urge laid-in weft yarns
intimately against the lower leg portions of the
slements. This prior woven stringer device however
has the difficulty that when enough tension is ap-
plied to the tightening warp yarns to held the
coupling elements firmly in place, this would cause
disturbance or malalignment of adjacent elements
or irregularities in the element-to-element inter-
space or pitch, and therefore a compromise is
required in the amount of tension to the weave
system such that the coupling elements tend to
shift out of the proper operative posture.

Another prior woven stringer is introduced in
Japanese Utility Model Publication No. 1-37441 in
which a plurality of binding warp yarns are pro-
vided in parallel with each other both over the
upper legs and under the lower legs of a row of
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coupling elements, and gap-filling or tightening
yarns are interwoven with weft yarns extending
over the upper legs and under the lower legs of the
elements. A drawback of this prior device is that
the weft yarns interposed between the upper legs
of adjacent elemenis are apt to interfers with the
tightening warp yarns, resulting in a reduction in
the tension required to pull the element legs to-
gether and also to adhere the weft yarns to the
lower legs of the elements.

GB-A-2 072 228, on which the preamble of
claim 1 is based, discloses a woven slide fastener
stringer comprising: a woven stringer tapse having a
wab section and a filament woven section defining
a longitudinal edge portion of said stringer tape and
formed with foundation warp threads and a weft
thread; a row of successively interconnected elon-
gate loops formed from a plastic filament and wov-
en into said filament woven section, each of said
loops having a coupling head at one end, and an
upper leg and a lower leg extending from said
head in a common direction, and a heel portion
remote from said head and connected to a next
adjacent one of said successive loops; a plurality of
binding warp threads; and a plurality of tensioning
warp threads passing alternately over said weft
thread between each two adjacent loops and under
said weft thread disposed in contact with a lower
surface of each of said lower legs of said loops.

With the foregoing drawbacks of the prior art in
view, the present invention seeks to provide a
woven slide fastener stringer of a relatively low
profile which has a row of coupling elements woven
helically into a longitudinal edge of a woven sup-
port tape and which incorporates a novel weave
structure such that the row of elemsnts is secured
in the proper position and posture over the entire
length of the stringer against displacement relative
to the tape or against element-to-element pitch
disruption which would result in a defective or
inoperative slide fastener,

According to the present invention there is
provided a woven slide fastener stringer compris-
ing: a woven stringer tape having a web section
and a filament woven section defining a longitudinal
edge portion of said stringer tape and formed with
foundation warp threads and a weft thread; a row of
successively interconnected elongate loops formed
from a plastic filament and woven into said filament
woven section, each of said loops having a cou-
pling head at one end, and an upper leg and a
lower leg extending from said head in a common
direction, and a heel portion remote from said head
and connectad to a next adjacent one of said
successive loops; a plurality of binding warp
threads; and a plurality of tensioning warp threads
passing alternately over said weft thread between
each two adjacent loops and under said weft thread
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disposed in contact with a lower surface of each of
said lower legs of said loops; said woven slide
fastener stringer being characterised in that the
plurality of binding warp threads comprises a group
of upper binding warp threads extending in parallel
longitudinally to said stringer tape and overlying
said upper legs of said filament loops and a group
of lower binding warp threads extending in parallel
longitudinally to said stringer tape and undarlying
said lower legs of said filament loops, said groups
of binding warp threads running as a whole sub-
stantially along a straight path at said edge portion
of said tape, said plurality of tensioning warp
threads extending parallel with and between said
upper and lower binding warp threads; and in that it
further comprises:- a plurality of fastening warp
threads extending parallel with and between said
upper and lower warp threads and each overlying
an upper surface of each said upper leg and under-
lying said weft thread disposed in contact with the
lower surface of each said lower leg of said loops.

Other advantages and features of the present
invention will be better understood from reading the
following detailed description with reference to the
accompanying drawings which illustrate by way of
exampie a preferred embodiment.

Figure 1 is a transverse cross-sectional view on
an enlarged scale of a woven slide fastener
stringer embodying the invention;

Figure 2 is a cross-sectional view taken on the
lines 1l - Nl of Figure 1;

Figure 3 is a cross-sectional view taken on the
lines Il - 1l of Figure 1;

Figure 4 is a cross-sectiocnal view taken on the
lines IV - IV of Figure 1;

Figure 5 is a plan view on an enlarged scale of
a front portion of the stringer of Figure 1; and
Figure 6 is a plan view of a reverse portion of
the same.

A fastener stringer generally designated 10
constitutes one of a pair of identical stringers for a
slide fastener. The stringer 10 includes a woven
stringer tape 11 having a generally flat web section
11a (only partly shown) defining a major dimension
of the stringer tape 11 and a filament woven sec-
tion 11b defining a longitudinal edge portion 12 of
the stringer tape 11 into which a filament 13 of
plastic material such as polyester, polyamide and
the like is laid in double pick and woven in the form
of a row of successively interconnected elongate
loops each of which serves as a fastener coupling
element.

Each loop or elongate convolution 14 of the
filament 13 has a coupling head 14a at one end
thereof, an upper leg 14b and a lower leg 14c
extending from the head 14a in a common direc-
tion and a heel portion 14d remote from the head
14a and connected to a next adjacent one of the
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successive loops 14. The coupling head 14a is
dimensioned to releasably couple with a corre-
sponding head of a loop 14 on a mating stringer to
open and close the fastener in a well known man-
ner.

The web section 11a of the stringer tape 11
may be of any known design having foundation
warp threads 15 and a foundation weft thread 16
interwoven therewith in a variety of patterns, which
will require no further explanation as this has no
direct bearing upon the invention.

In the filament woven section 11b of the string-
er tape 11, there are provided a group of upper
binding warp threads 17 extending in paralle! lon-
gitudinally to the stringer tape 11 and overlying the
upper legs 14b of successive filament loops 14 as
better shown in Figure 5, and a group of lower
binding warp threads 18 extending in parallel lon-
gitudinally to the stringer tape 11 and underlying
the lower legs 14¢ of successive loops 14 as better
shown in Figure 6, both groups of binding warp
threads 17, 18 running as a whole substantially
along a straight path at the region of the legs 14b,
14c.

In the illustrated embodiment, the number of
the lower binding warp threads 18 is shown greater
than that of the upper binding warp threads 17 but
may be the same for the purpose of the invention,
and the respective threads 17 and 18 are shown
woven in double along both the outermost position
closest to the loop heads 14a and the innermost
position closest to the loop heel 14d but may be
woven singly and may also be thicker than the
remaining binding warp threads.

The foundation weft thread 16 is laig in from
the web section 11a into the filament woven sec-
tion 11b so as to overlie the upper binding warp
threads 17 between the upper legs 14b of adjacent
filament loops 14 as at 16a and to underlie the
lower binding warp threads 18 immediately under-
neath the lower surface of the lower legs 14c of
each of the successive loops 14 as at 16b, as
shown in Figures 2 - 4.

A plurality of tensioning warp threads 19 ex-
tend parallel with and between the upper and lower
binding warp threads 17, 18 and passes alternately
over the weft thread 16 disposed in the inter-loop
spaces 20 between each two adjacent loops 14, 14
and under the weft thread 16 disposed under and
held in contact with the lower surface of sach of
the lower lags 14c of the successive loops 14 as
better shown in Figure 3, the arrangement being
that the tensioning threads 19 urge the overlying
portion 16a of the weft thread 16 to draw the upper
and lower legs 14b and 14c closely together and
the underlying portion 16b of the weft thread 16 to
abut firmly against the lower surfaces of the lower
legs 14c of the loops 14.
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A plurality of loop fastening warp threads 21
extend parallsl with and between the upper and
lower binding warp threads 17, 18 and each loop
fastening thread 21 alernately overlies the upper
" surface of each of the upper legs 14b of the loops
14 and underlies the weft thread 16 held in abutting
engagement with the lower surface of each of the
lower legs 14c of the loops 14, thus extending
longitudinally to the woven filament section 11b of
the stringer tape 11, and extending symmetrically
in intercrossed relation to one another in the cross
section of the woven filament section 11b of the
stringer tape 11, as shown in Figure 4. Since the
fastening warp threads 21 extend in direct contact
with the upper legs 14b of the loops 14, they can
bring the upper and lower legs 14b, 14c closely
together without interference by the weft thread 16
and thus hold the loops 14 of the coupling filament
13 firmly in place with respect to the woven fila-
ment section 11b of the tape 11. The fastening
warp threads 21, being in pressure engagement
with the weft thread 16 at the underlying portion
16b thereof, further contribute to firm fixation of the
weft thread 16 onto the lower surfaces of the lower
loop legs 14c.

The tensioning warp threads 19 and the fasten-
ing warp threads 21 may be, for the purposs of the
invention, disposed in the same or different longitu-
dinal spaces between adjacent parallel upper and
lower binding warp threads 17 and 18. The ten-
sioning warp threads 19 and the fastening warp
threads 21 both incorporated in the filament section
11b of the tape 11 cooperate in providing a syn-
ergistic effect on stable positioning of the coupling
filament 13, with accurate inter-loop pitch with re-
spect to the stringer tape 11 for a relatively thin or
low profile woven slide fastener.

Clalims

1. A woven slide fastener stringer (10) compris-
ing: a woven stringer tape (11) having a web
section {11a) and a filament woven section
{11b} defining a longitudina!l edge portion (12)
of said stringer tape and formed with founda-
tion warp threads (15) and a weft thread {16); a
row of successively interconnected elongate
loops (14) formed from a plastic filament (13)
and woven into said filament woven section
(11b), each of said loops having a coupling
head (14a) at one end, and an upper leg (14b)
and a lower leg (14c) extending from said head
(14a) in a common direction, and a hes! por-
tion (14d) remote from said head (14a) and
connected fo a next adjacent one of said suc-
cessive loops (14); a plurality of binding warp
threads (17, 18); and a plurality of tensioning
warp threads (19) passing alternately over said
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weft thread (16} between each two adjacent
loops (14, 14) and under said weft thread (16)
disposed in contact with a lower surface of
each of said lower legs (14c) of said loops
(14);

said woven slide fastener stringer (10} be-
ing characterised in that the plurality of binding
warp threads (17, 18) comprises a group of
upper binding warp threads (17) extending in
parallel longitudinally to said stringer tape (11)
and overlying said upper legs (14b) of said
filament loops (14) and a group of lower bind-
ing warp threads (18) extending in parallel lon-
gitudinally to said stringer tape (11) and under-
lying said lowser legs (14c) of said filament
loops (14), said groups of binding warp threads
running as a whole substantially along a
straight path at said edge portion (12) of said
tape (11}, said plurality of tensioning warp
threads (19) extending parallel with and be-
tween said upper and lower binding warp
threads (17, 18);

and in that it further comprises:- a plurality
of fastening warp threads (21) extending par-
alle! with and between said upper and lower
warp threads (17, 18) and each overlying an
upper surface of each said upper leg (14b) and
underlying said weft thread (16) disposed in
contact with the lower surface of each said
lower leg (14c¢) of said loops.

2. A woven slide fastener stringer (10} according
to claim 1 further characterized in that said
fastening warp threads (21) extend symmetri-
cally in intercrossed relation to one another in
the cross-section of the slide fastener stringer.

3. A woven slide fastener stringer (10) according
to claim 1 or 2, further characterized in that
said tensioning threads (19) and said fastening
threads (21) are disposed in the same or dif-
ferent longitudinal spaces between adjacent
parallel upper and lower binding warp threads
(17, 18).

4. A woven slide fastener stringer (10) according
to claim 1, 2 or 3, further characterized in that
a plurality of said upper and lower binding
warp threads (17, 18) are disposed closest to
said heads (14a) and said heel portions (14d)
respectively of said loops (14).

Patentanspriiche

1. Gewebtes ReiBverschluBband (10}, umfassend:
ein gewebtes Tragband (11) mit einem Band-
abschnitt (11a) und sinem gewebten Drahtab-
schnitt (11b}, der einen Lingsrandbereich (12) .
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des Tragbandes bestimmt und der aus Grund-
kettfdden (15) und einem SchuBfaden (16) ge-
bildet ist; eine Reihe aufeinanderfolgend mit-
einander verbundener ldnglicher Schlaufen
(14}, die aus einem Kunststoffdraht (13) gebil-

det und in den gewebten Drahtabschnitt {11b)
eingeweabt sind, wobei jede dieser Schlaufen
sinen Kupplungskopf (14&) an einem Ende und
einen oberen Schenkel {(14b) und einen unter-
en Schenkel (14c), die sich von dem Kupp-
lungskopf (14a) in einer gemeinsamen Rich-
tung erstrecken, und einen FufBbersich (14d)
hat, der von derm Kupplungskopf (14a) abliegt
und mit einer benachbarten Schlaufe verbun-
den ist; eine Vielzahl von Bindekettfdden (17,
18); und eine Vielzahl von Spannkettfdden
{19), die sich abwechselnd Uber dem Schuifa-
den (18), zwischen jeweils zwei benachbarten
Schlaufen (14, 14) und unter dem SchuBfaden
{18) erstrecken, der an der Unterseite eines
jeden unteren Schenkels (14c) der Schlaufen
{14) anliegt;

wobei das gewebte ReiBverschiuBband
(10) dadurch gekennzeichnet ist, daB die
Vielzahl von Bindekettfiden (17, 18) eine
Gruppe oberer Bindekettfiden (17) umfaBt, die
sich paraliel zur Lingsrichtung des Tragban-
des (11) und Uber den oberen Schenkeln (14b)
der Schiaufen (14) erstrecken, und eine Grup-
pe unterer Bindekeitfiden (18) umfaBt, die sich
parallel zur LAngsrichtung des Tragbandes (11)
und unter den unteren Schenkeln (14c) der
Schlaufen (14) erstrecken, wobei diese Grup-
pen von Bindekettfiden insgesamt im wesentli-
chen l3ngs einer geraden Bahn an dem Rand-
bereich (12) des Tragbandes (11) verlaufen,
wobei die Vielzahl von Spannkettfiden (19)
paralle! zu und zwischen den oberen und un-
teren Bindekettfiden (17, 18) verlduft;

und daB es ferner umfaBt: - eine Vielzahl
von Befestigungskettfiden (21), die parallel zu
und zwischen den cberen und unteren Binde-
kettfiden (17, 18) verlaufen und die sich je-
weils Uber siner Oberseite jedes oberen
Schenkels (14b) und unter dem an der Unter-
seite jedes unteren Schenkels (14c) der
Schlaufen anliegenden Schuffaden (16) er-
strecken.

Gewebtes ReiBverschluBband (10) nach An-
spruch 1, dadurch gekennzeichnet, daB dis
Befestigungskettfdden (21) im Querschnitt des
ReifverschluBbandes unter Fadenkreuzung
symmetrisch verlaufen.

Gewebtes ReiBverschluBband (10) nach An-
spruch 1 oder 2, dadurch gekennzeichnet,
daB die Spannkettfdden (19) und die Befesti-
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gungskettfiden (21) in den gleichen oder in
varschiedenen Lingszwischenrdumen  zwi-
schen benachbarten, parallelen oberen und un-
teren Bindekettfiden (17, 18) verlaufen.

Gowebtes Reiflverschlufband (10) nach An-
spruch 1, 2 oder 3, dadurch gekennzeichnet,
daB eine Vielzahl der oberen und unteren Bin-
dekettfiden (17, 18) méglichst nahe an den
Kupplungsk&pfen (14a) bzw. an den FuBberei-
chen (14d) der Sclaufen (14) angeordnet ist.

Revendications

Bande d'accrochage tissée (10} de fermeture &
glissiére comprenant : un ruban tissé (11} de
bande d'accrochage comportant une section
4dme (11a) et une section filament tissée {11b)
définissant une partie marginale longitudinale
(12) dudit ruban de bande d'accrochage et
formée de fils de chaihe (15) de fondation et
d'un fil de trame (16); une rangée de spires
allongées (14) relides successivement entre el-
les et formées a partir d'un filament (13) en
matiére plastique et incorporées par tissage
dans ladite section filament tissée (11b), cha-
cune desdites spires comportant une téte d'ac-
couplement {(14a) & une de ses extrémités, et
une branche supérieure (14b) ainsi qu'une
branche inférieure (14c) s'étendent depuis ladi-
te téte (14a) dans une direction commune, et
une partie talon (14d) distante de ladite téte
(14a) et raccordée & une spire adjacente sui-
vante desdites spires successives (14); une
pluralité de fils de chaine de liaison (17, 18); et
une pluralité de fils de chaine (19) de tension
passant alternativement sur ledit fil de trame
(16) entre chaque paire de spires adjacentes
(14, 14) et sous ledit fil de trame (16) disposé
en contact avec la surface inférieure de cha-
cune desdites branches inférieures (14c) des-
dites spires (14);

ladite bande d'accrochage tissée (10) de
fermeture A glissiére étant caractérisée en ce
que la pluralité de fils de chaine de liaison (17,
18) comprend un groupe de fils de chaine
supérieurs de liaison (17) s'étendent en paral-
léle longitudinalement jusqu'audit ruban {11)
de bande d'accrochage et au-dessus desdites
branches supérieures (14b) desdites spires
(14) de fitament et un groupe de fils de chalne
inférieurs de liaison (18) s'étendent en parallé-
le longitudinalement jusqu'audit ruban (11} de
bande d'accrochage et au-dessous desdites
branches inférieures (14c) desdites spires (14)
de filament, lesdits groupes de fils de chathe
de liaison s'étendent dans leur ensemble sen-
siblement le long d'un trajet rectiligne au ni-
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veau de ladite partie marginale (12) dudit ru-
ban (11), ladite pluralité de fils de chaine (19)
de traction s'étendant parallélement aux fils de
chaine inférieurs de liaison (17, 18) et entre
ces fils de cha’ne;

et en ce qu'slle comprend en outre : une
pluralité de fils de chaine de fixation (21)
s'étendant paralldlement auxdits fils de chaine
supérieurs et inférieurs (17, 18) et entre ces
fils de chalne et chacun au-dessus de fa surfa-
ce supérieure de chaque branche supérieurs
précitée (14b) et au-dessous dudit fil de trame
(16) disposé en contact avec la surface infé-
rieure de chaque branche inférieure précitée
(14c) desdites spires.

Bande d'accrochage tissée (10) de fermeture A
glissiére selon la revendication 1, caractérisée
en outre en ce que lesdits fils de chaihe de
fixation (21) s'étendent de fagon symétrique
dans une disposition mutuelle ol ils se croi-
sent les uns les autres dans la section droite
de la bande d'accrochage de fermeture & glis-
siére;

Bande d'accrochage tissés (10} de fermeture &
glissiére selon la revendication 1 ou 2, caracté-
risé en outre en ce que lesdits fils de tension
(19) et lesdits fils de fixation (21) sont disposés
dans les mémes espaces longitudinaux ou
dans des espaces longitudinaux différents en-
tre les fils de chaine de liaison paralléles {17,
18) supérieurs et inférieurs .

Bande d'accrochage tissée (10) de fermeture &
glissiére selon la revendication 1, 2 ou 3 carac-
térisée en outre en ce qu'une pluralité desdits
fils de chaine {17, 18) supérieurs et inférieurs
sont disposés trés prés desdites tétes (14a) et
desdites parties talons (14d) respectivemsnt
desdites spires (14).
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FIG.2
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FIG.3
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