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(54) DOUBLE FACED WEFT KNITTED FABRIC SUITABLE FOR A VAMP

(57) A double faced weft knitted fabric 900 for a vamp
is provided in the present invention. The double faced
weft knitted fabric for a vamp includes a puffy layer 100
and a knit layer 300. The puffy layer 100 is composed of
a first wire 110 which is wider than 900 Denier. The knit

layer 300 includes a first knit layer 310 and a second knit
layer 320 disposed on the opposite sides of the puffy
layer 100. A flat area 400 and a convex area 600 are
respectively defined on the knit layer 300, wherein the
flat area 400 surrounds the convex area 600.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] This invention generally relates to a stereoscop-
ic weft knitted fabric for vamp. More particularly, this in-
vention relates to a knitted fabric for vamp having stere-
oscopic patterns.

2. Description of the Prior Art

[0002] In general, a shoe includes a vamp, a tongue,
and a sole. Besides covering the foot to prevent the foot
from an injury caused by the friction between the foot and
an object, the vamp also serves the purposes of helping
the user to distinguish one’s own shoes and enhancing
the aesthetics of the shoe.
[0003] As to the function of covering the foot to prevent
the foot from an injury caused by the friction between the
foot and an object, the conventional approach is to in-
crease the thickness of the vamp, which increases the
weight of the shoes and is unfavorable to the lightening
of the shoes. Another approach is to use a foamed ma-
terial as the vamp. However, the foamed material is un-
favorable for eliminating moisture and heat due to its poor
air permeability. The problem with eliminating moisture
and heat would be solved by using a knitted fabric having
both stereoscopic patterns and better air permeability as
the vamp.
[0004] As to the function of helping the user to distin-
guish one’s own shoes and enhancing the aesthetics of
the shoe, the use of stereoscopic knitted fabric as vamp
can significantly increase the design flexibility of the out-
ward appearance of the shoe, and further enhance the
distinguishability and aesthetics of the shoes.

SUMMARY OF THE INVENTION

[0005] It is an object of the present invention to provide
a stereoscopic weft knitted fabric for vamp.
[0006] The stereoscopic weft knitted fabric for vamp
includes a puffy layer and a knit layer. The puffy layer is
composed of a first wire which is wider than 900 Denier.
The knit layer includes a first knit layer and a second knit
layer disposed respectively on the opposite sides of the
puffy layer. A flat area and a stereoscopic area are re-
spectively defined on the knit layer, wherein the flat area
surrounds the stereoscopic area.
[0007] In one embodiment of the present invention, the
puffy layer is composed of the first wire disposed as mul-
tiple stacks.
[0008] In one embodiment of the present invention, the
puffy layer is composed of the first wire disposed as single
layer.
[0009] In one embodiment of the present invention,
wherein the stereoscopic weft knitted fabric for vamp is

weaved by a knitting machine having the number of nee-
dle in the range between 12 and 14.
[0010] In one embodiment of the present invention, the
first knit layer and the second knit layer pass respectively
through the puffy layer and interweave in the flat area to
limit the gap between the first knit layer and the second
knit layer in the flat area.
[0011] In one embodiment of the present invention, at
least one of the first knit layer and the second knit layer
includes thermoplastic material, wherein the first knit lay-
er and the second knit layer approach each other in the
flat area and are pressed against the puffy layer to be
thermo-molded.
[0012] In one embodiment of the present invention, the
first wire includes insulated conducting wires.
[0013] In one embodiment of the present invention, the
first wire includes optical fibers.
[0014] In one embodiment of the present invention, the
first knit layer of the knit layer protrudes outward in the
stereoscopic area, wherein the second knit layer stays
flat.
[0015] In one embodiment of the present invention, the
stereoscopic weft knitted fabric for vamp includes a first
knit layer, a puffy layer, and a second knit layer. The puffy
layer is disposed on one side of the first knit layer, wherein
the puffy layer is composed of a first wire having linear
density larger than 900 Denier. The second knit layer is
disposed on the other side of the puffy layer with respect
to the first knit layer. The first knit layer and the second
knit layer surround and grip together the puffy layer to
make respectively the gripped portion and the ungripped
portion of the puffy layer flat and puffy.
[0016] In one embodiment of the present invention, the
stereoscopic weft knitted fabric for vamp is weaved by a
knitting machine having the number of needle in the
range between 12 and 14.
[0017] In one embodiment of the present invention, the
first knit layer and the second knit layer pass respectively
through the puffy layer and interweave in the gripped
portion of the puffy layer to limit the gap between the first
knit layer and the second knit layer in the gripped portion
of the puffy layer.
[0018] In one embodiment of the present invention, at
least one of the first knit layer and the second knit layer
includes thermoplastic material, wherein the first knit lay-
er and the second knit layer approach each other in the
gripped portion of the puffy layer and are pressed against
the puffy layer to be thermo-molded.
[0019] In one embodiment of the present invention, the
first knit layer of the knit layer protrudes outward in the
ungripped portion of the puffy layer, wherein the second
knit layer stays flat.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020]

FIG. 1A is a schematic view of an embodiment of
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the stereoscopic weft knitted fabric for vamp of the
present invention;
FIG. 1B is a schematic view of another embodiment
of the stereoscopic weft knitted fabric for vamp of
the present invention;
FIGs. 2A to 2C are schematic views of different re-
gions in the embodiment shown in FIG. 1A;
FIG. 2D is a schematic view showing the knitting of
an embodiment of the stereoscopic weft knitted fab-
ric for vamp of the present invention;
FIG. 3A is a schematic view of partial filling of an
embodiment of the stereoscopic weft knitted fabric
for vamp of the present invention;
FIGs. 3B to 3D are schematic views showing the
steps of partial filling of an embodiment of the ster-
eoscopic weft knitted fabric for vamp of the present
invention;
FIG. 3E is a schematic view showing the weaving at
the entering position of the first wire in the embodi-
ment shown in FIG. 3A;
FIGs. 4A to 4F are schematic views showing the in-
terweaving of the first knit layer and the second knit
layer of an embodiment of the stereoscopic weft knit-
ted fabric for vamp of the present invention;
FIG. 5 is a schematic view showing an embodiment
which protrudes outward on one side of the stereo-
scopic weft knitted fabric in the stereoscopic area.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0021] As shown in the embodiment in FIG. 1A, the
stereoscopic weft knitted fabric 900 includes a puffy layer
100 and a knit layer 300. The puffy layer 100 is composed
of a plurality of first wire 110 which is wider, in linear
density, than 900 Denier (a unit of measure for the linear
mass density of fibers, which is the mass in grams per
9000 meters of the fiber). The first wire can be any func-
tional fibers and yarns or heterogeneous materials of
plant fibers, animal fibers, artificial fibers, metallic fibers,
or objects having the appearance or shapes of yarns such
as insulated conducting wires and optical fibers. The knit
layer 300 includes a first knit layer 310 and a second knit
layer 320 disposed respectively on the opposite sides of
the puffy layer 100. A flat area 400 and a stereoscopic
area 600 are respectively defined on the knit layer 300,
wherein the flat area 400 surrounds the stereoscopic ar-
ea 600. In this embodiment, the gap D400 between the
first knit layer 310 and the second knit layer 320 in the
flat area 400 is smaller than the gap D600 between the
first knit layer 310 and the second knit layer 320 in the
stereoscopic area 600.
[0022] Taking a different point of view, as the embod-
iment shown in FIG. 1A, the stereoscopic weft knitted
fabric 900 includes a first knit 310, a puffy layer 100, and
a second knit layer 320. The puffy layer 100 is disposed
on one side of the first knit 310, wherein the puffy layer
100 is composed of a plurality of first wire 110 which is

wider than 900 Denier. The second knit layer 320 is dis-
posed on the other side of the puffy layer 100 with respect
to the first knit layer 310. The first knit layer 310 and the
second knit layer 320 surround and grip together the puffy
layer 100 to make respectively the gripped portion and
the ungripped portion of the puffy layer 100 flat and puffy,
wherein the gripped flat portion and the ungripped puffy
portion correspond respectively to the flat area and the
stereoscopic area.
[0023] Since the puffy layer 100 is composed of a plu-
rality of first wires 110 having linear density larger than
900 Denier, the puffy layer 100 has a high degree of
puffiness in the stereoscopic area 600. More particularly,
the first wires 110 of the puffy layer 100 can be seen as
the frame in the stereoscopic area 600. Since the linear
density of the first wires 110 is larger than 900 Denier, i.
e. having wider diameter, the first wires 110 occupy more
space such that they give a high degree of puffiness to
the puffy layer 100.
[0024] As shown in the embodiment in FIG. 1A, the
puffy layer 100 is composed of the first wires 110 dis-
posed as multiple stacks. In other words, the first wires
110 can be interlaced on different planes. In a different
embodiment shown in FIG. 1B, however, the puffy layer
100 is composed of the first wires 110 disposed as a
single layer. More particularly, the first wire 110 is inher-
ently puffy, hence it is able to show its puffy characteristic
well when it is not gripped and limited by the first knit
layer 310 and the second knit layer 320 in the stereo-
scopic area 600.
[0025] As shown in the embodiment in FIG. 1B, the
gap D400 between the first knit layer 310 and the second
knit layer 320 in the flat area 400 is substantially larger
than the denier of the first wire 110. Specifically, since
the first wire 110 is puffy and occupies space, the gap
D400 between the first knit layer 310 and the second knit
layer 320 in the flat area 400 must not be smaller than
the denier of the first wire 110 at its most compressed
state. In one embodiment, the stereoscopic weft knitted
fabric for vamp is weaved by a knitting machine having
the number of needle in the range between 12 and 14,
which are respective the upper limit and the lower limit
for knitting the wires having linear density larger of 900
denier.
[0026] As shown in the embodiment in FIG. 1A, the
first knit layer 310 and the second knit layer 320 pass
respectively through the puffy layer 100 and interweave
in the flat area 400 to limit the gap between the first knit
layer 310 and the second knit layer 320 in the flat area
400. More particularly, FIGs. 2A, 2B, and 2C are respec-
tively schematic views of regions 410, 420, and 430 in
the embodiment shown in FIG. 1A. Taking a different
point of view, as shown in the embodiment in FIG. 2D,
the first wire 110 of the puffy layer 100 is the floating
yarns disposed between the first knit layer 310 and the
second knit layer 320 when weaving the two. The stere-
oscopic area 600 (see FIG. 1 A) is the area that the first
knit layer 310 and the second knit layer 320 interweave
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without passing through the puffy layer 100.
[0027] Moreover, localized puffy effect can be pro-
duced in the stereoscopic weft knitted fabric 900 of the
present invention. As shown in the embodiment in FIG.
3A, the first wire 110 darts in and out the first knit layer
310 without interweaving with the first knit layer 310 and
the second knit layer 320 in the stereoscopic area 600
(see FIG. 1 A). Accordingly, the first wire 110 substantially
fill the space between the first knit layer 310 and the sec-
ond knit layer 320 in the stereoscopic area 600, such that
it makes the stereoscopic area 600 puffy. Before the first
wire 110 darts in the first knit layer 310 to form one side
of it, the weaving process undergoes "ring-shifting",
wherein the rings on the lower knitting needle are shifted
to the upper knitting needle. After then, as shown in FIG.
3C, the first wire 110 enters the space between the lower
knitting needle and the upper knitting needle. Afterwards,
the weaving of the first knit layer 310 and the second knit
layer 320 continues. FIG. 3E is a schematic view showing
the weaving in region 440 of the embodiment shown in
FIG. 3A.
[0028] The first knit layer 310 and the second knit layer
320 can be interwoven via various methods. As shown
in the embodiment in FIG. 4A, a first yarn 301 forms a
plurality of first loops 331 by the sequential winding move-
ment of knitting needle 500, wherein the plurality of first
loops 331 are interlocked to form the first knit layer 310.
The first yarn 301 passes through the puffy layer 100 in
the flat area 400 after forming the last one of the first loop
331. Afterwards, it forms a plurality of second loops 332
by the sequential winding movement of knitting needle
500, wherein the plurality of second loops 332 are inter-
locked to form the second knit layer 320. This interweav-
ing method is preferably used in the junctional zone be-
tween the stereoscopic area 600 and the flat area 400
to produce localized puffy effect in the stereoscopic weft
knitted fabric 900. The interweaving methods used in the
embodiments shown in FIGs. 4B to 4D are the same.
Moreover, different interweaving methods can be used
in accordance with the design, manufacturing, or appli-
cation requirements.
[0029] As shown in another interweaving method used
in the embodiment in FIG. 4E, the first yarn 301 forms m
number of first loops 331 by sequential winding move-
ment and passes through the puffy layer 100 in the flat
area 400 (see FIG. 1A). After forms a third loop 333, it
passes through the puffy layer 100 in the flat area 400
and forms n number of first loops 331 by sequential wind-
ing movement. The second yarn 302 forms a plurality of
second loops 332 by sequential winding movement. The
m and n number of first loops 331 are interlocked to form
the first knit layer 310, wherein the third loop 333 and the
second loops are interlocked to form the second knit layer
320. This interweaving method is preferably used in the
flat area 400 between stereoscopic areas 600. The in-
terweaving method used in the embodiment shown in
FIGs. 4E is the same. The difference between the em-
bodiments shown in FIGs. 4E and 4F is that there is no

empty exit between the m and n first loops 331 in the
embodiment shown in FIG. 4F.
[0030] In different embodiments, the forming of the gap
between the first knit layer and the second knit layer is
not limited to interweaving. For example, at least one of
the first knit layer and the second knit layer may include
thermoplastic material, wherein the first knit layer and
the second knit layer approach each other in the flat area
and are pressed against the puffy layer to be thermo-
molded. More particularly, the first knit layer and the sec-
ond knit layer that are pressed against the puffy layer are
capable of being melted to pass through the puffy layer
and stick with each other after cooling, such that the puffy
layer is secured therebetween.
[0031] In the embodiment shown in FIG. 1A, the first
knit layer 310 and the second knit layer 320 respectively
protrude outward in the stereoscopic area 600. In other
words, the stereoscopic weft knitted fabric 900 protrudes
outward on both sides in the stereoscopic area 600. In
different embodiments, however, the stereoscopic weft
knitted fabric 900 protrudes outward only on one side in
the stereoscopic area 600 in accordance with the design,
manufacturing, or application requirements. As shown in
the embodiment in FIG. 5, the first knit layer 310 of the
knit layer 300 protrudes outward in the stereoscopic area
600, wherein the second knit layer 320 stays flat.
[0032] Although the preferred embodiments of the
present invention have been described herein, the above
description is merely illustrative. Further modification of
the invention herein disclosed will occur to those skilled
in the respective arts and all such modifications are
deemed to be within the scope of the invention as defined
by the appended claims.

Claims

1. A stereoscopic weft knitted fabric for vamp, compris-
ing:

a puffy layer composed of a first wire which is
wider than 900 Denier; and
a knit layer including a first knit layer and a sec-
ond knit layer disposed respectively on the op-
posite sides of the puffy layer, wherein a flat area
and a stereoscopic area are respectively de-
fined on the knit layer, wherein the flat area sur-
rounds the stereoscopic area.

2. The stereoscopic weft knitted fabric for vamp of claim
1, wherein the puffy layer is composed of the first
wire disposed as multiple stacks.

3. The stereoscopic weft knitted fabric for vamp of claim
1, wherein the puffy layer is composed of the first
wire disposed as single layer.

4. The stereoscopic weft knitted fabric for vamp of claim
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1, wherein the stereoscopic weft knitted fabric for
vamp is weaved by a knitting machine having the
number of needle in the range between 12 and 14.

5. The stereoscopic weft knitted fabric for vamp of claim
1, wherein the first knit layer and the second knit
layer pass respectively through the puffy layer and
interweave in the flat area to limit the gap between
the first knit layer and the second knit layer in the flat
area.

6. The stereoscopic weft knitted fabric for vamp of claim
1, wherein at least one of the first knit layer and the
second knit layer includes thermoplastic material,
wherein the first knit layer and the second knit layer
approach each other in the flat area and are pressed
against the puffy layer to be thermo-molded.

7. The stereoscopic weft knitted fabric for vamp of claim
1, wherein the first wire includes insulated conduct-
ing wires.

8. The stereoscopic weft knitted fabric for vamp of claim
1, wherein the first wire includes optical fibers.

9. The stereoscopic weft knitted fabric for vamp of claim
1, wherein the first knit layer of the knit layer pro-
trudes outward in the stereoscopic area, wherein the
second knit layer stays flat.

10. A stereoscopic weft knitted fabric for vamp, compris-
ing:

a first knit layer;
a puffy layer disposed on one side of the first
knit layer, wherein the puffy layer is composed
of a first wire having linear density larger than
900 Denier; and
a second knit layer disposed on the other side
of the puffy layer with respect to the first knit
layer;
wherein the first knit layer and the second knit
layer surrounds and grip together the puffy layer
to make respectively the gripped portion and the
ungripped portion of the puffy layer flat and puffy.

11. The stereoscopic weft knitted fabric for vamp of claim
10, wherein the puffy layer is composed of the first
wire disposed as multiple stacks.

12. The stereoscopic weft knitted fabric for vamp of claim
10, wherein the puffy layer is composed of the first
wire disposed as single layer.

13. The stereoscopic weft knitted fabric for vamp of claim
10, wherein the stereoscopic weft knitted fabric for
vamp is weaved by a knitting machine having the
number of needle in the range between 12 and 14.

14. The stereoscopic weft knitted fabric for vamp of claim
10, wherein the first knit layer and the second knit
layer pass respectively through the puffy layer and
interweave in the gripped portion of the puffy layer
to limit the gap between the first knit layer and the
second knit layer in the gripped portion of the puffy
layer.

15. The stereoscopic weft knitted fabric for vamp of claim
10, wherein at least one of the first knit layer and the
second knit layer includes thermoplastic material,
wherein the first knit layer and the second knit layer
approach each other in the gripped portion of the
puffy layer and are pressed against the puffy layer
to be thermo-molded.

16. The stereoscopic weft knitted fabric for vamp of claim
10, wherein the first wire includes insulated conduct-
ing wires.

17. The stereoscopic weft knitted fabric for vamp of claim
10, wherein the first wire includes optical fibers.

18. The stereoscopic weft knitted fabric for vamp of claim
10, wherein the first knit layer of the knit layer pro-
trudes outward in the ungripped portion of the puffy
layer, wherein the second knit layer stays flat.
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