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(54) Fabric strap with soft side edges

(57) The present invention relets to an integrally wo-
ven fabric strap having a soft edge on one or both longi-
tudinal sides. The soft edge of the strap comprises span-
dex covered warp yarns which are thinner than the coun-
terpart warps in the main body of the strap and also has
a less dense weaving pattern for reducing weft exposure

on the edge warp. Both these technical features contrib-
ute to the effect of softness and smoothness of the side
edges. With the soft edge, the strap of this invention can
find various applications in the underwear industry, as it
causes no discomfort despite it is in close contact with
the skin and has frequent movement causing frictions
thereon during the course of daily wearing.
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Description

Field of the invention

[0001] The present invention relates to the field of fab-
ricating fabric straps used in the garment industry. More
particularly, it relates to a fabric strap with soft longitudinal
side edges for improved comfortableness when coming
in contact with the skin of a user.

Background of the invention

[0002] The fabric strap is a widely used article in daily
life, particularly in the garment industry. Conventionally,
the weft yarn at the place where it turns around on the
side warp or lock yarn is exposed and is in contact with
the skin of the user, which can create a very coarse feel
to the skin, particularly when the strap uses thicker span-
dex covered yarns as the warps for purposes of increas-
ing the thickness and strength or making any attached
side laces straight, not prone to rolling back. To overcome
this problem, one common method in the art is to use an
additional piece of cloth to cover around the strap’s edge.
However, this complicated process lowers production ef-
ficiency and hinders automation of the manufacturing
process. Another method is disclosed in Chinese Pat.
No. 200510036729.5, issued to Pioneer Elastic Fabric
Ltd. (China). In this method, the fabric strap was designed
to contain yarns of low-melting point along each of the
side edges. Before subject to a heat-treating process with
an ironing equipment, the edge is folded along an imag-
inative longitudinal line onto the strap itself and the low-
melting point material of the edge melts and sticks to the
surface upon which the edge was folded during the heat
treatment, resulting a two-layer laminated structure along
each edge. After this folding and laminating process, the
actual coarse fabric edge is no longer at the edge of the
resulting fabric but is folded towards the middle of the
strap and will not be in contact with the skin. The new
edge of the strap is formed along the folding line, which
is soft and smooth. While this method realizes the effect
of softening the edges of the strap, it suffers the draw-
backs of high production costs with a complicated man-
ufacturing process.

Summary of the invention

[0003] In view of the above mentioned problems in the
art, one object of the present invention is accordingly to
provide a type of fabric strap with soft edges produced
with a simpler manufacturing process, which is conducive
to industrial automation. Within this novel fabric strap,
one of both longitudinal sides are of a soft edge which is
composed of thinner spandex covered yarns than other
parts of the strap and has less weft yarns exposed at the
edge. The fabric strap made with a conventional weaving
technology is illustrated in FIG. 1. The spandex covered
warps 101 in the main body of the strap are thick, which

is necessary to provide sufficient strength, particular
when used as shoulder straps for sustain women’s cleav-
age, or as used in the girdle or the corset where the strap
must be strong. With the existing weaving technology,
as shown in FIG.1, the thickness of spandex covered
warp yarns for the edges are as thick as those for the
main body of the strap, which makes the edges feel sig-
nificantly coarse. Furthermore, the weaving pattern of
the weft yarn on the spandex covered warp yarn at the
edge is usually 1+1- (one over and one under), 2+2- (two
over and two under), or the weft yarns completely cov-
ering the warp yarn, which are all very dense weaving
structures. With those dense weaving structures, there
are more intercrossing of the weft 103 on the warp at the
side edge, shorter warp floats, and more weft exposed
over the spandex-covered warp at the edge. Those are
factors contributing to the feel of coarse, scratching, irri-
tating on the skin. In contrast, as shown in FIG. 2, with
the weaving technology of the present invention, the
strap has much thinner spandex-covered warp yarns 105
in the edge compared to the ones 101 in the main body
and a much loosen weaving structure at the edge, such
as, for example, 3+1- (three over and one under) in two
strands, 3-1+ (three under and one over) in two strands,
5+1- (five over and one under) in three strands, etc. This
reduces the number of weft crossing over the edge warp
and results in longer warp floats covering the weft and
reducing its exposure. Thus, with the weaving technology
of the present invention, the comfortable feel of the fabric
strap’s edge will not be deteriorated even with thicker
straps (requiring thicker warp yarns) or straps with
stronger edge laces on the other side edge (requiring
thicker weft yarns).

Brief description of the drawings

[0004]

FIG. 1 is a diagram illustrating the structure of a fabric
strap woven with conventional existing methods in
the prior art.

FIG. 2 is a diagram illustrating the structure of a fabric
strap woven with the method of the present invention
for the purpose of contrasting it with the prior art
structure shown in FIG. 1.

FIG. 3 is a schematic top view of the soft-edged fabric
strap of the present invention.

FIG. 4 is a schematic sectional view of the soft-edged
fabric strap in FIG. 2 along the A-B line.

FIG. 5 is the actual drafting plan used for producing
the fabric strap of the present invention described in
the first example of the specification.

FIG. 6 is the actual weaving diagram used for pro-
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ducing the fabric strap of the present invention de-
scribed in the first example of the specification.

FIG. 7 is a schematic illustration of a fabric strap of
the present invention with a soft edge on one longi-
tudinal side while the other side is attached with a
lantern lace.

FIG. 8 is a schematic illustration of a fabric strap of
the present invention with a soft edge on one longi-
tudinal side while the other side is attached with a
crown lace.

FIG. 9 is a schematic illustration of a fabric strap of
the present invention with a soft edge on one longi-
tudinal side while the other side is attached with a
wave lace. Detailed description of particular embod-
iments of the invention

[0005] The invention will be further illustrated with the
aid of schematic drawings (it is understood that drawings
are schematic in nature solely for illustrating the princi-
ples of the present invention and as such they may not
be very accurate, for example, in terms of the number
and size of the yarns depicted in the drawings). For the
embodiments described in the following, the weaving
equipment used is an electronic shuttleless loom, pro-
vided by Muller of Swiss.

Example I

[0006]

(1) Warping Preparation: The warps include: span-
dex covered yarns for soft edges (•), 78dtex span-
dex, 18 ends; spandex covered yarn for the frame-
work s, 1240dtex spandex, 16 ends; surface yarn
3, 110/24 SD Nylon, 90 ends; flocked yarn n 78/24/2
SD Nylon, 33 ends; yarn linking the upper layer and
the lower layer m, 78/18 SD Nylon, 30 ends; yarn

linking the strap’s main body and the soft edge ,
44/12/2 SD Nylon, 4 ends. All the warp yarns are
undergoing the beam-warping and head material
preparation steps. Part of the warp arrangement or-
der is shown in FIG. 4, where 401 is spandex covered
warp yarns in the edge, 103 is weft, 403 is spandex
covered warp yarns in the main body, and 405 is
other warp yarns in the main body.

(2) Drafting: Pass each warp through the eye of the
heddle according to the warp arrangement order ac-
cording to the drafting plan shown in FIG. 5.

(3) Weft density: The weft density of strap of this
example is 12.7 picks/centimeter.

(4) Width and Reed: The width of the finished product

is 12 mm (millimeters), that is 25 grids per inch.
Thread the warp yarn into each grid of the steel reed
according to the threading order shown in the draft-
ing plan in FIG. 5 (500--width of unfinished (embry-
otic) strap, 502--weft density, 504-product No., 506--
width of finished strap, 508--reed grid number, 510--
loom machine model, 512-stretchability of unfin-
ished product, 514--stretchability by machine of un-
finished product, 516-machine speed; 518, 528--
stretchability of finished product, 520, 530--stretch-
ability by machine of finished product, 522, 524, 532,
534--"0" refers to the parameters that are not appli-
cable to this product, 526--refers to the parameters
that are of the standard procedure, 536--yarn mate-
rial code, and 538--number of yarns).

(5) Weft yarns and lock yams: Both the upper weft
yarn and the lower weft yarn are 78/24/1 SD Nylon;
the lock yarn is 44/12/1 SD Nylon.

(6) Loom weaving patterns: As shown in FIG. 6, the
weaving pattern of the yarns for the soft-edge
(78dtex spandex) is 3+1- (three over and one under)
in two strands. The weaving pattern of the yarns for
the framework (1240dtex spandex) is that all the
yarns are in the middle. The weaving pattern of the
surace yarns (110/24 SD Nylon) is 3-1+ in four
strands (three under and one over). The weaving
pattern of the flocked yarns (78/24/2 SD Nylon) is
7+1- (seven over and one under) in two strands. The
weaving pattern of the yarns linking the upper layer
and the lower layer (78/18 SD Nylon) is 1+1- (one
over and one under) in two strands. The weaving
pattern of the yarns linking the main body and the
soft edge (44/12/2 SD Nylon) is the same as the
weaving pattern of the surface yarns (110/24 SD Ny-
lon). The heald frame drives the harness wires to
move vertically according to an appropriate weave
diagram (shown in FIG. 6), dividing the warp yarns
into upward and downward layers to form an opening
(shed), through which the weft yarn (pick) is to be
inserted. In FIG. 6, 601 refers to order No. of heald
frames, 603 refers to the heald frames (nos. 4 and
6) corresponding to warps in the edge, and 605 refers
to a weft repeating unit.

(7) Weft insertion and beating: The upper and lower
weft yarns (78/24/1 SD Nylon) are passed through
the upper weft yarn hook and the lower weft yarn
hook, respectively. The hooks bring the weft yarns
passing through the shed and the side lock yarns
(44/12/1 SD Nylon) are then taken by the tongues
of the hooks. The steel reed swings back and forth,
beating the weft yarns which has just passed through
the shed and resulting in the strap being formed.

(8) Rolling: A rubber roller on the loom rolls up the
newly formed strap. The rolling speed is adjustable
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by a density adjustment device on the loom machine.

(9) Post-weaving process: The newly fabricated
strap further undergoes the dyeing step according
to a predetermined coloring requirement.

[0007] The references of the symbols in FIG.6 are: 3
for the warp yarn is at the higher position; A for the warp
yarn is at the middle position; s for the warp yarn at the
lower position. It should be understood that the weaving
patterns suitable for making the soft-edged strap of the
present invention are not confined to those shown in FIG.
6. In fact, the main body of the strap of the present in-
vention can be of any weaving patterns deemed proper
in the art, while the weaving pattern of the soft-edges
may be, for example, 3+1- in two strands (three over and
one under), 3-1+ in two strands (three under and one
over), 5+1- in three strands (five over and one under),
5-1+ in three strands (fiver under and one over), 3+1-3-1+
in four strands (three over, one under, three under and
one over), 3+1-3-1= in four strands (three over, one un-
der, three under and one middle), or any other structures
deemed similar to the aforementioned weaving patterns
in the art (+ refers to the upper position, -refers to the
lower position, and = refers to the middle position).
[0008] The outer surface of the main body of the strap
can be villous or non-villous. The main body of the strap
can be made of chinlon, spandex, cotton yarn, dacron,
or other materials. If the outer surface is to be made of
villous, chinlon should be chosen as it can produce a
better effect. The specification, such as the number and
thickness, of the material yarns suitable for the main body
are not limited to the above described, but can be deter-
mined according to particular requirements such as, for
example, thickness, open degree, strength, width, etc.
The number and thickness of the spandex-covered yarns
suitable for the soft-edge should be chosen according to
the stability requirement of the strap but are otherwise
unlimited as long as they are, compared to the spandex-
covered yarns in the main body, thinner to a degree suf-
ficient for producing the soft and smooth effect for the
edges.
[0009] The main body of the fabric strap of the present
invention can be elastic or non-elastic, which can be
made with materials of higher elastic coefficient or
near-zero elastic coefficient, respectively.
[0010] The weaving pattern of the main body of the
strap is not limited to any specific patterns and thus forms
no part of the present invention. Laces can be added to
the strap according to the needs under specific situations.
[0011] The fabric density of the main body of the strap
may be predetermined according to the demand of elon-
gation and the particular weaving patterns employed.

Example II

[0012] In contrast with the embodiment described
above and illustrated in FIG. 3, where the main body 1

of the strap is flanked with two soft longitudinal edges
301, the fabric strap of the present invention may have
one longitudinal side edge that is of the above-described
weaving pattern for producing the soft-touch feel effect
while its other side edge is of a conventional type with
some ornament attached thereto, such as, for example,
lantern lace shown in FIG. 7, crown lace shown in FIG.
8, wave lace shown in FIG. 9, etc. Thus, with those or-
nament designs, which can be made using conventional
methods available in the art and it is unnecessary to fur-
ther describe them here, the strap of the present invention
can easily satisfy the demand for varieties and special
aesthetical effects.
[0013] As described in the above, the soft-edged strap
of the present invention is simple in structure, conducive
to automation for increased production efficiency, and
can be used in bra straps, girdles, and waistbands. The
strap has soft edges and reduces the friction with the
skin, thus producing less uncomfortable feel and red
scratching marks on the skin. The spandex covered
yarns used in the soft edge part and those used in the
main body part are independently chosen from each oth-
er. Therefore no matter how thick the spandex covered
yarns are employed in the strap’s main body (for exam-
ple, for the purpose of maintaining a good figure profile
for females with fuller breasts), the edge of the strap will
never feel coarse or produce a scratching feel on the
skin. Furthermore, comparing with other methods known
in the art, the soft edged strap of the present invention
is produced in a single integral weaving process without
requiring any follow-up procedures and thus can be man-
ufactured cost effectively. Therefore, the underwear
equipped with the strap of the present invention is
smoother, more comfortable, and can meet the users’
requirement for comfortableness, particularly for female
users.
[0014] While there have been described and pointed
out fundamental novel features of the invention as ap-
plied to a preferred embodiment thereof, it will be under-
stood that various omissions and substitutions and
changes, in the form and details of the embodiments il-
lustrated, may be made by those skilled in the art without
departing from the spirit of the invention. The invention
is not limited by the embodiments described above which
are presented as examples only but can be modified in
various ways within the scope of protection defined by
the appended patent claims.

Claims

1. A fabric strap, comprising a main body and at least
one soft longitudinal side edge, characterized in
that the soft longitudinal side edge and the main
body are integrally woven in a single weaving proc-
ess and the soft longitudinal side edge comprises
spandex covered warp yarns that are of different
thickness from those in the main body and are thinner
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to a degree sufficient for producing a softness effect.

2. The fabric strap according to claim 1, characterized
in that the thickness of the spandex-covered warp
yarns in the soft longitudinal side edge is in the range
between 11dtex and 310dtex.

3. The fabric strap according to claim 1, characterized
in that the spandex-covered warp yarns in the soft
edge are spandex filaments covered with other yarns
such as nylon yarn, dacron through a Z twist- or S
twist-process.

4. The fabric strap according to claim 1, characterized
in that a plurality of weft yarns are not exposed on
the warp yarn at the longitudinal side edge but are
covered by the warp yarn at the longitudinal side
edge for producing the effect of smoothness.

5. The fabric strap according to claim 1, characterized
in that both longitudinal sides are soft edges which
have thinner spandex-covered warp yarns than
those in the main body and a majority of the weft
yarns are not exposed on but instead covered by the
warp yarn at each longitudinal side edge.

7 8 
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