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(54) Control device for use in woven article

(67) Disclosed is a control device for use in woven
article, whichincludes a conductive fabric (1) thatincudes
conductive warps (11), conductive wefts (12), and insu-
lation warps (13), which are arranged so as to form a
plurality of conduction sites (15); a first woven flat cable
(1), which includes a plurality of conductor lines (201),

the first woven flat cable (1) being set to overlap the con-
ductive fabric (1), two of the conductor lines (201) being
electrically and respectively connected to the conductive
warp (11) and the conductive weft (12) of one of the con-
duction sites (15); and a processor unit (3), to which the
conductor lines (201) of the first woven flat cable (2) is
electrically connected.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a control de-
vice, and in particular to a control device thatis arranged
in a woven article, such as clothes, trousers, and skirts
to control the operation of an electronic device.

BACKGROUND OF THE INVENTION

[0002] Various electronic devices that are currently
available in the market are smallin size and lightin weight
to allow easy carrying by users for convenient use at any
location in any time. To operate such electronic devices,
the users must first take out these devices from the pock-
ets of clothes, trousers, and skirts or purses or bags and,
after the operation, these devices are put back again.
This causes certain inconveniences that can be im-
proved.

[0003] In view of such a problem, some manufactures
provide a control device on woven articles, such as
clothes, trousers, and skirts, and the control device is
electrically connected to an electronic device. When a
user wishes to operate the electronic device, the user
uses a finger to actuate the control device in order to gain
control of the operation of the electronic device (such as
playing back music or stopping playing), without any in-
convenience of first taking out the electronic device,
[0004] However, such a conventional control device is
bulky and rigid. Attaching such a device to the flexible
woven article worn on the people would cause certain
discomfort. This has long been an issue to be addressed.
[0005] Thus, the present invention aims to provide a
solution to the problem discussed above.

SUMMARY OF THE INVENTION

[0006] An object of the present invention is to provide
a control device for use in a woven article, in which a
conductive fabric and a woven flat cable unit are uniquely
designed to be flexible and are set to overlap each other
for selective conduction so as to make a control device
that is suitable for use in various woven articles because
of being thin and compact in size and flexibility so that a
user, when wearing a woven article t which the control
device is mounted, does not feel uncomfortable due to
the small size and flexibility.

[0007] Anotherobjectof the presentinvention is to pro-
vide a control device for use in a woven article, in which
with the unique arrangement of a conductive fabric and
a woven flat cable unit and the connecting relationship
therebetween, a number of conduction sites can be si-
multaneously formed to serve as switches so that con-
trols of multiple operations can be realized.

[0008] To achieve the above objects, the present in-
vention provides a control device for use in woven article,
which comprises: a conductive fabric, a woven flat cable
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unit, and a processor unit. The conductive fabric com-
prises a plurality of conductive warps, a plurality of con-
ductive wefts, and a plurality of insulation warps. The
insulation warps are arranged between the conductive
warps and the conductive wefts. The conductive warps
are selectively set in electrical engagement with the con-
ductive wefts to form a plurality of conduction sites. The
woven flat cable unit comprises at least one first woven
flat cable, which comprises a plurality of conductor lines.
The first woven flat cable is set to overlap the conductive
fabric. Two of the conductor lines are respectively and
electrically connected to the conductive warp and the
conductive weft of one of the conduction sites of the con-
ductive fabric. The processor unit is electrically connect-
ed to the conductor lines of the first woven flat cable.

[0009] Inthis way, a control device suitable for a woven
article is provided, which is thin and small in size and is
flexible as a woven article, so thatwhen wearing a woven
article to which the control device is mounted, a user may
notfeel uncomfortable due to the small size and flexibility.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The presentinvention will be apparent to those
skilled in the art by reading the following description of
preferred embodiments thereof with reference to the
drawings, in which:

[0011] Figure 1 is a plan view showing a conductive
fabric according to the present invention, an enlarged
view of a portion of the conductive fabric being also illus-
trated, insulation yarns (including insulation warps and
insulation wefts) being not shown;

[0012] Figure 2 is a cross-sectional view taken along
line 2-2 of Figure 1, the insulation wefts of the insulation
yarns being not shown;

[0013] Figure 3is a plan view showing a control device
according to a first embodiment of the present invention;
[0014] Figure4is a plan view showing a control device
according to a second embodiment of the present inven-
tion;

[0015] Figure 5is a plan view showing a control device
according to a third embodiment of the present invention
before being assembled; and

[0016] Figure 6is a plan view showing a control device
according to a third embodiment of the present invention
after being assembled.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0017] The presentinvention provides a control device
for use in a woven article, which can be arranged in a
woven article, such as clothes, trousers, and skirts, to be
actuated and controlled by being pressed down by a fin-
ger.

[0018] Figures 3 and 4 respectively show firstand sec-
ond embodiments according to the presentinvention and
Figures 5 and 6 shows a third embodiment of the present
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invention.

[0019] The control device comprises a flexible conduc-
tive fabric 1, a flexible woven flat cable unit 2, and a proc-
essor unit 3.

[0020] ReferringtoFigures1and 2, the conductive fab-
ric 1 comprises a plurality of conductive warps 11, a plu-
rality of conductive wefts 12, and a plurality of insulation
yarns (including a plurality of insulation warps 13 and a
plurality of insulation wefts; for purpose of making the
drawings easily readable, the insulation yarns being omit-
ted in Figure 1 and the insulation wefts being omitted in
Figure 2). The insulation yarns are arranged between the
conductive warps 11 and the conductive wefts 12, as
shown in Figure 2. Each of the conductive wefts 12 suc-
cessively passes between any two adjacent insulation
warps 13 alternatively through upper and lower sides
thereof. Each of the conductive warps 11 is set above
and between two adjacent insulation warps 13 below
which the conductive weft 12 extends so as to constitute
a conduction site 15. Taking a single conduction site 15
as an example, when a finger presses down the conduc-
tive warp 11, the conductive warp 11 pushes the insula-
tion warps 13 located there below sideways to the letand
right sides respectively (not illustrated) to allow the con-
ductive warp 11 to electrically engage the conductive weft
12 thereby establishing electrical connection therebe-
tween. In other words, the conduction site 15 becomes
conducted in this way. When the finger is removed, the
conductive warp 11 and the two insulation wefts 13 will
be return to the original positions thereof by elasticity
thereof.

[0021] Referring to the first embodiment of the present
invention shown in Figure 3, the right-hand side portion
of Figure 3 is a simplified drawing of the left-hand side
drawing. The right-hand side drawing of Figure 3 shows
only one conductive warp 11 and one conductive weft 12
of the conductive fabric 1 that intersect each other. The
woven flat cable unit 2 comprises at least one firstwoven
flat cable 21 (one first woven flat cable being shown in
Figure 3). The first woven flat cable 21 comprises a plu-
rality of conductor lines 201 that is not mutually interfering
with each other. The first woven flat cable 21 is arranged
to overlap the conductive fabric 1 and any two of the
conductor lines 201 are respectively and electrically con-
nected to the conductive warp 11 and the conductive weft
12 of each conduction site 15 to thereby form two elec-
trical connections 14 as shown in the right-hand side por-
tion of Figure 3. In other words, using a finger to press
the conduction site 15 shown in the right-hand side draw-
ing of Figure 3 allows the conductive warp 11 and the
conductive weft 12 of the conduction site 15 to electrically
engage each other (see Figure 2). As shown in Figure
3, the first woven flat cable 21 comprises two conductor
lines 201, and the conductive warp 11 and the conductive
weft 12 of each conduction site 15 are respectively and
electrically connected to the two conductor lines 201.
[0022] Electrical connection between the conductor
lines 201 and the conductive warp 11 or the conductive
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weft 12 can be done in various ways, such as sewing
made with thin conductor lines or piercing with piercing
terminals, both being effective in forming the electrical
connections 14.

[0023] The processor unit 3 can be a micro control unit
(MCU) or an electronic device having similar functional-
ity. The processor unit 3 is electrically connected to the
conductor lines 201 of the first woven flat cable 21.
[0024] Thus, the conduction site 15 functions as a
switch, whereby when a finger presses down the con-
duction site 15, conduction is established between the
two conductor lines 201 so that a control signal (such as
a play-back signal or a stop signal) can be issued from
the processor unit 3. In other words, is a signal output
terminal (not shown) of the processor unit 3 is further
connected to an electronic product, then the controls sig-
nal may control the operation of the electronic product
(such as playing back or stopping playing).

[0025] In a practical application, the control device ac-
cording to the present invention can be arranged on a
woven article, such as clothes, trousers, and skirts (not
shown). In attempting to control the operation of the elec-
tronic product, a finger can simply make a movement of
pressing down.

[0026] Referring to a second embodiment shown in
Figure 4, in the instant embodiment, the first woven flat
cable 21 comprises four conductor lines 201, of which
any two conductor lines 201 are respectively and elec-
trically connected to the conductive warp 11 and the con-
ductive weft 12 of any one of the conduction sites 15. In
other words, since the first woven flat cable 21 comprises
four conductor lines 201, the electrical connections of the
conductive warps 11 and the conductive wefts 12 can be
done with six combinations (see Figure 4): (1-2) the con-
ductive weft 12 connected to the first conductor line
counting from left to right and the conductive warp 11
connected to the second conductor line so as to corre-
spond to the first conduction site 15 counting from bottom
to top; (1-3) the conductive weft 12 connected to the first
conductor line and the conductive warp 11 connected to
the third conductor line so as to correspond to the second
conduction site 15; (1-4) the conductive weft 12 connect-
ed to the first conductor line and the conductive warp 11
connected the fourth conductor line so as to correspond
to the third conduction site 15; (2-3) the conductive wefts
12 connected to the second conductor line and the con-
ductive warps 11 connected to the third conductor line
so as to correspond to the fourth conduction site 15; (2-4)
the conductive weft 12 connected to the second conduc-
tor line and the conductive warp 11 connected to the
fourth conductor line so as to correspond to the fifth con-
duction site 15; and (3-4) the conductive weft 12 con-
nected to the third conductor line and the conductive warp
11 connected to the fourth conductor line so as to corre-
spond to the sixth conduction site 15.

[0027] Thus, the control device according to the sec-
ond embodiment of the present invention comprises six
conduction sites 15, so as to provide six controllable
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press-down switches. It is apparent that the first woven
flat cable 21 can be provided with more conductor lines
201 so as to obtain more switches.

[0028] Further,inthe above discussed firstand second
embodiments according to the present invention, (1) the
first woven flat cable 21 is set to overlap the conductive
fabric 1 in an inclined manner (see Figure 3) so that the
conductor lines 201 of the first woven flat cable 21 are
not parallel to the conductive warps 11 and the conduc-
tive wefts 12 of the conductive fabric 1 and (2) the proc-
essor unit 3 and the first woven flat cable 21 may be
respectively and electrically coupled with an electrical
connector 31 and a counterpart connector 23. The coun-
terpart connector 23 is mateable with the electrical con-
nector 31, so that the electrical connector 31 and the
counterpart connector 23 are electrically connectable to
each other in a releasable manner.

[0029] Referring to a third embodiment according to
the present invention shown in Figures 5 and, in the in-
stant embodiment, the woven flat cable unit 2 further
comprises at least one second woven flat cable 22 (one
second woven flat cable being shown in Figures 5 and
6) that comprises a plurality of conductor lines 201. The
conductor lines 201 of the first and second woven flat
cables 21, 22 are electrically connected to the processor
unit 3. The first and second woven flat cables 21, 22 are
set to overlap the conductive fabric 1 in a non-inclined
manner so that the conductor lines 201 of the first woven
flat cable 21 are parallel to the conductive warps 11 of
the conductive fabric 1 and the conductor lines 201 of
the second woven flat cable 22 are parallel to the con-
ductive wefts 12 of the conductive fabric 1. Each of the
conductor lines 201 of the first woven flat cable 21 is
electrically connected to the conductive wefts 12 at mul-
tiple ones of the conduction sites 15 and each of the
conductor lines 201 of the second woven flat cable 22 is
electrically connected to the conductive warps 11 at mul-
tiple ones of the conduction sites 15.

[0030] In the third embodiment of the present inven-
tion, the conductive fabric 1 forms a cutoff 16 as shown
in Figure 5 and the processor unit 3 is set in the cutoff
16 (see Figure 6). Further, in the third embodiment of the
present invention, the processor unit 3 can be further
electrically coupled with at least two electrical connectors
31. The first and second woven flat cables 21, 22 may
be respectively coupled to counterpart connectors 23 that
are mateable with said two electrical connector 31,
whereby the counterpart connectors 23 of the first and
second woven flat cables 21, 22 are respectively and
electrically connected to the two electrical connectors 31
of the processor unit 3 in a releasable manner.

[0031] In summary, when applied a woven article, the
control device according to the present invention shows
the following advantages. The conductive fabric 1 and
the woven flat cable unit 2 are uniquely designed to be
flexible and are set to overlap each other for selective
conduction so as to make a control device that is suitable
for use in various woven articles because of being thin
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and compact in size and flexibility so that a user, when
wearing a woven article t which the control device is
mounted, does not feel uncomfortable due to the small
size and flexibility. Further, with unique arrangement of
the conductive fabric 1 and the woven flat cable unit 2
and the connecting relationship therebetween, a number
of conduction sites 15 can be simultaneously formed to
serve as switches so that controls of multiple operations
can be realized.

[0032] Although the present invention has been de-
scribed with reference to the preferred embodiments
thereof, it is apparent to those skilled in the art that a
variety of modifications and changes may be made with-
out departing from the scope of the present invention
which is intended to be defined by the appended claims.

Claims
1. Acontrol device for use in woven article, comprising:

a conductive fabric, which comprises a plurality
of conductive warps, a plurality of conductive
wefts, and a plurality of insulation warps, the in-
sulationwarps being arranged between the con-
ductive warps and the conductive wefts, the con-
ductive warps being selectively and releasably
setin electrical engagement with the conductive
wefts to form plurality of conduction sites; and
awoven flat cable unit, which comprises at least
one first woven flat cable, the first woven flat
cable comprising a plurality of conductor lines,
the first woven flat cable being set to overlap the
conductive fabric, two of the conductor lines be-
ing respectively and electrically connected to the
conductive warp and the conductive weft of one
of the conduction sites of the conductive fabric;
and

a processor unit, which is electrically connected
tothe conductorlines ofthe firstwovenflat cable.

2. Thecontroldevice forusein woven article as claimed
in Claim 1, wherein the first woven flat cable overlaps
the conductive fabric in an inclined manner so that
the conductor lines of the first woven flat cable are
not parallel to the conductive warps and the conduc-
tive wefts of the conductive fabric.

3. Thecontroldevice forusein woven article as claimed
in Claim 1, wherein the first woven flat cable com-
prises two conductor lines, which are respectively
and electrically connected to the conductive warp
and the conductive weft of one of the conduction
sites of the conductive fabric.

4. The controldevice forusein woven article as claimed
in Claim 1, wherein the first woven flat cable com-
prises four conductor lines, two of the four conductor
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lines being respectively and electrically connected
to the conductive warp and the conductive weft of
one of the conduction sites of the conductive fabric.

The control device for use in woven article as
maimed in Claim 1, wherein the processor unit and
the first woven flat cable are respectively and elec-
trically coupled with an electrical connector and a
counterpart connector, the counterpart connector
being mateable with the electrical connector, where-
by the electrical connector and the counterpart con-
nector are electrically connectable to each other in
a releasable manner.

The control device for use inwoven article as claimed
in Claim 1, wherein the woven flat cable unit further
comprises at least one second woven flat cable that
comprise a plurality of conductor lines, the conductor
lines of the first and second woven flat cables being
electrically connected to the processor unit, the first
and second woven flat cables being set to overlap
the conductive fabric, one of the conductor lines of
the first woven flat cable being electrically connected
to the conductive wefts of multiple ones of the con-
duction sites of the conductive fabric, one of the con-
ductor lines of the second woven flat cable being
electrically connected to the conductive warps of
multiple ones of the conduction sites of the conduc-
tive fabric.

The control device for use inwoven article as claimed
in Claim 6, wherein the first and second woven flat
cables overlap the conductive fabricin a non-inclined
manner.

The control device for use inwoven article as claimed
in Claim 7, wherein the conductor lines of the first
woven flat cable are parallel to the conductive warps
or the conductive wefts of the conductive fabric, while
the conductor lines of the second woven flat cable
are parallel to the conductive wefts or the conductive
warps of the conductive fabric.

The control device for use inwoven article as claimed
in Claim 6, wherein the processor unit is electrically
coupled with at least two electrical connectors, the
first and second woven flat cables being further cou-
pled with counterpart connectors mateable with the
two electrical connectors, the counterpart connec-
tors of the first and second woven flat cables are
respectively and electrically connectable with the
two electrical connectors of the processor unit in a
releasable manner.

The control device for use inwoven article as claimed
in Claim 6, wherein the conductive fabric forms a
cutoff in which the processor unit is received.
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