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ABSTRACT

A heating structure and method for preventing overheat of a
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heating line, Where the heating line includes a sensing line
and a heating Wire in parallel connection. The sensing line has

(21) App1.No.: 13/343,171

end connected sequentially With an over-current protection
element and an alternating current poWer’s one polarity and
has another end connected sequentially With a sWitch and the
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Filed:

one end connected With a processor. The heating Wire has one
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alternating current poWer’s another polarity. The processor
controls the trigger circuit to trigger the sWitch to be in con

ducting condition. Thereby, under normal condition, the heat
ing of the heating Wire is in half-Wave form. When abnormal
signals from the sensing line are detected by the processor, the
sWitch is controlled to let the alternating current pass through
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the heating Wire in full-Wave form to increase the current
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instantaneously and disconnect the over-current protection
element to stop the heating.
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Step a. triggering the trigger circuit
by the processor so as to let the

alternating current pass through the
heating wire in a half-wave form to

begin the heating of the heating wire

Step b. turning to step e, if the
switch is broken and in short circuit
Step c. turning to step f, if any

abnormal signals from the sensing
line are detected by the processor
ll

Step e. letting the alternating current
in a full-wave form pass through the

switch and the heating wire in order
to increase the current and disconnect ‘

the over-current protection element to

stop the heating
Step f. controlling the switch by the
processor to let the alternating current
in a full-wave form pass through the
heating wire in order to increase the
current and disconnect the
over-current protection element to

stop the heating

Fig. 7
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HEATING STRUCTURE AND METHOD FOR
PREVENTING THE OVERHEAT OF
HEATING LINE

current instantaneously to disconnect an over-current protec

tion element and stop the heating When the processor detects

abnormal signals.
[0007]

TECHNICAL FIELD

[0001] The present invention relates to a heating structure
and method for preventing the overheat of a heating line and,
more particularly, to a heating structure and method for pre

venting the overheat of a heating line, Which is suitable for
heaters such as electric blankets and heating pads and by
Which it is able to disconnect the alternating current poWer for
ceasing the heating in order to ensure the safety When the
temperature of the heating line is abnormally high or the
sWitch is broken.
BACKGROUND

[0002] Heaters such as heating pads are Widely available in
the market currently. Usually, the heating of a heating line
Will be automatically interrupted on condition that the tem
perature reaches a certain value preset by users. Thereby, the
temperature of the heaters can be kept Within a preset range in
order to provide functions such as hot compression While
ensure the safety of the users.

[0003]

In order to control temperature effectively, as

described in a US. Pat. No. 5,861,610, an element ofpositive

temperature coe?icient (abbreviated as PTC hereinafter) is
used as a detection line for sensing the temperature change,
and consequently the element can be used together With a

heating line for temperature-controlled heating. This tech
nique also has been disclosed in other US. Pat. No. 6,300,
597, US. Pat. No. 6,310,322, and US. Pat. No. 6,768,086.
Moreover, in another US. Pat. No. 7,180,037, a time differ
ence determinator circuit is used to measure the phase-shift
time of different Zero cross signals continually and a proces
sor is used to calculate and output a control signal to control

a trigger circuit to trigger the sWitch to be in conducting
condition. Consequently, the temperature of the heating can
be kept Within a certain range.

[0004]

HoWever, the abnormal heating of the heating line

Will continue for a period of time until the processor of above

temperature-controlled circuit stops the output of the control
ling signals to prevent the trigger circuit from triggering the
sWitch, and consequently the temperature of the heating line
may go doWn. Accordingly, if the sWitch is broken, the heat
ing of the heating line Will still continue even When the
processor stops the output of the controlling signals. In this
case, the use of the heating line may become dangerous.
[0005] In order to overcome above shortcomings, inventor
had the motive to study and develop the present invention to
provide a heating structure and method for preventing the
overheat of a heating line. Thereby, it is able to react sWiftly
and to stop the heating effectively in order to ensure the safety
of the users When the temperature of the heating line is abnor
mally high or the sWitch is in short circuit condition.
SUMMARY OF THE DISCLOSURE

[0006] An object of the present invention is to provide a
heating structure and method for preventing the overheat of a
heating line, Where a processor is used to let the alternating
current in a half-Wave form to heat a heating Wire under

normal condition, and to let the alternating current in a full
Wave form to heat a heating Wire in order to increase the

Another object of the present invention is to provide

a heating structure and method for preventing the overheat of
a heating line, Where a processor is used to let the alternating
current in a half-Wave form to heat a heating Wire under

normal condition, and to let the alternating current in a full
Wave form to heat a heating Wire in order to disconnect an

over-current protection element and stop the heating When the
sWitch is in short circuit condition.

[0008] In order to achieve above objects, the present inven
tion provides a heating structure for preventing the overheat
of a heating line, comprising a heating line, an over-current
protection element, a sWitch, a trigger circuit, and a processor.
The heating line includes a heating Wire, a sensing line, an

insulation-and-meltable layer located betWeen the heating
Wire and the sensing line, and a cladding layer covering the
outer peripheries of the sensing line and the insulation-and
meltable layer. The over-current protection element is respec
tively connected to a ?rst end of the heating Wire and an
alternating current poWer’ s ?rst polarity, Where a ?rst node is

provided betWeen the ?rst end of the heating Wire and the
over-current protection element, and the sensing line has a
?rst end coupled to the ?rst node. The sWitch is respectively
connected With a second end of the heating Wire and a second

polarity of the alternating current poWer. The trigger circuit is
connected With the sWitch and used for triggering the sWitch
to be in conducting condition. The processor is connected
With the trigger circuit and used for controlling the sWitch to
be in conducting condition. The processor is connected With
a second end of the sensing line.

[0009]

Thereby, under normal condition, the processor is

used to control the trigger circuit to let the alternating current
in a half-Wave form pass through the heating Wire. When
detecting abnormal signals, the processor Will let the alter
nating current pass through the heating Wire in a full-Wave
form in order to increase the current and disconnect the over

current protection element to stop the heating.
[0010] In implementation, the sWitch is a TRIAC.
[0011] In implementation, the over-current protection ele
ment is a polymer positive temperature coe?icient.
[0012] In implementation, the second end of the sensing
line is connected With one end of a capacitor and another end
of the capacitor is connected to ground; a second node is

provided betWeen the sensing line and the capacitor; and the
processor is connected to the second node.

[0013] In implementation, a diode is provided betWeen the
?rst node and the ?rst end of the sensing line.

[0014]

In implementation, the second end of the sensing

line is connected With one end of a resistor and another end of

the resistor is connected to ground; a second node is provided
betWeen the sensing line and the resistor; and the processor is
connected to the second node.

[0015]

The present invention also provides a method for

preventing the overheat of heating line, comprising steps of:
[0016] step a. triggering the trigger circuit by the proces
sor so as to let the alternating current pass through the

heating Wire in a half-Wave form to begin the heating of

the heating Wire;
[0017] step b. turning to step e, if the sWitch is broken and
in short circuit;
[0018] step c. turning to step f, if any abnormal signals
from the sensing line are detected by the processor;
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[0019] step e. letting the alternating current in a full
Wave form pass through the sWitch and the heating Wire
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sensing line 23 is coiled around the outer peripheries of the
insulation-and-meltable layer 24, so as to have the insulation

let the alternating current in a full-Wave form pass

and-meltable layer 24 located betWeen the heating Wire 22
and the sensing line 23. The cladding layer 25 covers the outer
peripheries of the sensing line 23 and the insulation-and
meltable layer 24.

through the heating Wire in order to increase the current
and disconnect the over-current protection element to

[0032] The heating Wire 2 has a ?rst end 221 and a second
end 222 reverse to the ?rst end 221. The ?rst end 221 of the

stop the heating.

heating Wire 22 is coupled With the ?rst polarity 91 of an
alternating current poWer 9. The second end 222 of the heat
ing Wire 22 is connected With the main end of a TRIAC. The

in order to increase the current and disconnect the over

current protection element to stop the heating;
[0020] step f. controlling the sWitch by the processor to

[0021] In implementation, When the heating Wire is in short
circuit condition after being in touch With the sensing line, the
produced abnormal signals in the step c are abnormal phase

change signals, abnormal resistance-change signals, or

abnormal alternating-current/direct-current converting sig
nals.

[0022] The folloWing detailed description, given by Way of
examples or embodiments, Will best be understood in con

junction With the accompanying draWings.

TRIAC is used as the sWitch 3. Besides, another main end of

the TRIAC is coupled With the second polarity 92 of the
alternating current poWer 9. The ?rst and the second polarity
91, 92 are reverse to each other. Thereby, the heating Wire 22,
the sWitch 3, and the alternating current poWer 9 are in serial
connection in order to form one loop for heating the heating
Wire 22.
[0033] The over-current protection element 4 is a polymer

BRIEF DESCRIPTION OF THE DRAWINGS

positive temperature coe?icient (PPTC). Besides, the over

[0023] FIG. 1 is a perspective vieW shoWing a heating line
of the present invention.
[0024] FIG. 2 is a circuit block diagram shoWing a ?rst
embodiment of the heating structure for preventing the over
heat of the heating line of the present invention.
[0025] FIG. 3 is a circuit block diagram shoWing the ?rst
embodiment of the heating structure for preventing the over
heat of the heating line of the present invention, Where the

current protection element 4 also can be a ceramic PTC or

heating is under normal condition.
[0026] FIG. 4 is a circuit block diagram shoWing the ?rst
embodiment of the heating structure for preventing the over
heat of the heating line of the present invention, Where it is in
short circuit condition.
[0027] FIG. 5 is a circuit block diagram shoWing a second
embodiment of the heating structure for preventing the over
heat of the heating line of the present invention.
[0028] FIG. 6 is a circuit block diagram shoWing a third
embodiment of the heating structure for preventing the over
heat of the heating line of the present invention.
[0029] FIG. 7 is a ?owchart shoWing the steps of the
method for preventing the overheat of heating line of the
present invention.
DETAILED DESCRIPTION

[0030] Please refer to FIGS. 1~2, Where a ?rst embodiment
of the heating structure for preventing the overheat of a heat

ing line is illustrated. The heating structure 1 comprises a
heating line 2, a sWitch 3, an over-current protection element
4, a trigger circuit 5, a processor 6, and a capacitor C. In this
embodiment, the heating line 2 can be used as a heating
element in heating devices, such as electric heating ovens and

pads for hot compression.
[0031] The heating line 2 comprises a core material 21, a
heating Wire 22, a sensing line 23, an insulation-and-meltable
layer 24, and a cladding layer 25. The heating Wire 22 is coiled
around the outer peripheries of the core material 21. The

insulation-and-meltable layer 24 is made by polyethylene
(PE) and is provided to cover the outer peripheries of the
heating Wire 22 and the core material 21. In implementation,
the insulation-and-meltable layer 24 also can be made by
other material capable of insulation and meltable in certain
high-temperature range. The sensing line 23 is a positive

temperature coe?icient (PTC) conducting Wire. Besides, the

other elements or circuits used to disconnect and thus protect
a circuit under the over-current condition. One end of the

over-current protection element 4 is coupled With the ?rst
polarity 91 of the alternating current poWer 9. Another end of
the over-current protection element 4 is coupled With the ?rst
end 221 of the heating Wire 22. Besides, a ?rst node P1 is
provided betWeen the ?rst end 221 of the heating Wire 22 and
the over-current protection element 4. The sensing line 23 has
a ?rst end 231 and a second end 232 reverse to the ?rst end

231. The ?rst end 231 of the sensing line 23 is coupled With
the ?rst node P1. The second end 232 of the sensing line 23 is
connected With one end of the capacitor C. Another end of the
capacitor C is connected to ground. Moreover, a second node
P2 is provided betWeen the second end 232 of the sensing line
23 and the capacitor and the second node P2 is connected With
the processor 6.
[0034] In addition, the gate of the sWitch is connected With

a resistor-capacitor (RC) circuit and the resistor-capacitor
(RC) circuit is used as the trigger circuit 5. The trigger circuit
5 can further include the circuit of a relay and the trigger
circuit 5 is under the control of the signals from the processor

6. Consequently, the sWitch 3 can be triggered by the trigger
circuit 5 to be in conducting or disconnecting condition.

[0035] Thereby, as shoWn in FIG. 3, under normal heating,
processor 6 Will output regular signals to control the trigger
circuit 5. The trigger circuit 5 intermittently triggers the
sWitch 3, so as to let the alternating current poWer 9 heat the
heating Wire 22 in a half-Wave form. As shoWn in FIG. 4,

When something unexpected occurs, such as manually
improper operation or any element becoming broken, the
sWitch 3 may be continually triggered, and consequently the
heating Wire 22 Will be heated continually for a period of time.
When the temperature reaches up to about 120° C., the insu
lation-and-meltable layer 24 Will be melt, so that the heating
Wire 22 Will be in contact With the sensing line 23 to be in
short circuit condition. In this moment, the total resistance of
the heating Wire 22 and the sensing line 23 that are in parallel
connection Will be changed. As a result, by means of the

resistor-capacitor (RC) circuit formed by the sensing line 23
and the capacitor C, there Will be a phase-change delay With
a certain time for the current passing through the sensing line
23. In this case, some split ?oW from the alternating current
poWer 9 ?oWs into the processor and can be used as a standard
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for comparison. Therefore, the processor 6 Will detect the
abnormal phase change signals via comparison and then con

[0040]

step a. triggering the trigger circuit 5 by the pro

cessor 6 so as to let the alternating current pass through

trol the sWitch 3 to let the alternating current in a full-Wave

the heating Wire 22 in a half-Wave form to begin the

form pass through the heating Wire 22. By this Way, the
current passing through the heating Wire 22 Will double.

heating of the heating Wire 22;

When the current value is increased instantaneously to be

higher than the value preset by the polymer positive tempera
ture coef?cient (PPTC), the over-current protection element 4
Will be made disconnected as a result of the property of the

polymer positive temperature coef?cient (PPTC). Conse
quently, the circuit Will be in disconnecting condition so as to

stop the heating of the heating Wire 22.
[0036] In above situation, the sWitch 3 is continually trig
gered and the heating Wire 22 is continually heated. In another
situation, the temperature is abnormally high under the in?u
ence of the sWitch 3 since the sWitch 3 is in short circuit
condition. In this case, the alternating current Will in full
Wave form pass through the heating Wire 22 in order to
increase the current instantaneously and disconnect the over
current protection element 4 and then the circuit.

[0037] Please refer to FIG. 5, Where a second embodiment
of the heating structure for preventing the overheat of a heat
ing line according to the present invention is illustrated. Com
pared With the ?rst embodiment, the difference betWeen the
tWo embodiments lies in that: in the second embodiment, a
diode D is provided betWeen the ?rst node P1 and the ?rst end

231 of the sensing line 23. Thereby, When the heating Wire 22
is in short circuit condition after being in contact With the

sensing line 23, the direct-current signals originally passing
through the sensing line 23 Will be converted to be altemat
ing-current signals. When the processor 6 detects these abnor
mal signals, the processor 6 Will control the sWitch 3 to let the
alternating current in a full-Wave form pass through the heat
ing Wire 22, so as to disconnect the over-current protection
element 4 and then the circuit.

[0038] As shoWn in FIG. 6, Where a third embodiment of
the heating structure for preventing the overheat of a heating
line according to the present invention is illustrated. Com

pared With the ?rst embodiment, the difference betWeen the
tWo embodiments lies in that: in the third embodiment, the
second node P2 is coupled With one end of the resistor R and
another end of the resistor is connected to ground. Thereby,
When the heating Wire 22 is in short circuit condition after

being in contact With the sensing line 23, the resistance value
of the second node P2 Will be altered. When the processor 6
detects these abnormal resistance-change signals, it Will con
trol the sWitch 3 to let the alternating current in a full-Wave
form pass through the heating Wire 22 in order to disconnect
the over-current protection element 4 and then the circuit.

[0039] As shoWn in FIG. 7, a ?owchart of the method for
preventing the overheat of a heating line is illustrated. As
shoWn in FIGS. 1~2, the heating line 2 includes a heating Wire
22, a sensing line 23, an insulation-and-meltable layer 24
located betWeen the heating Wire 22 and the sensing line 23,
and a cladding layer 25 covering the outer peripheries of the
sensing line 23. The heating Wire 22 has a ?rst end 221 in

[0041] step b. turning to step e, if the sWitch 3 is broken
and in short circuit condition;
[0042] step c. turning to step f, if any abnormal signals
from the sensing line 23 are detected by the processor 6;
[0043] step e. letting the alternating current in a full
Wave form pass through the sWitch 3 and the heating
Wire 22 in order to increase the current and disconnect

the over-current protection element 4 to stop the heating;
and
[0044] step f. controlling the sWitch 3 by the processor 6
to let the alternating current in a full-Wave form pass

through the heating Wire 22 in order to increase the
current and disconnect the over-current protection ele
ment 4 to stop the heating.
[0045] In above method, the abnormal signals in the step c
can be abnormal phase-change signals produced When the
heating Wire 22 is in short circuit condition after being in
touch With the sensing line 23. In implementation, the abnor
mal signals in the step c also can be abnormal resistance

change signals produced When the heating Wire 22 is in short
circuit condition after being in touch With the sensing line 23.
Or, as shoWn in FIG. 5, the abnormal signals in the step c can

be abnormal direct-current/alternating-current converting
signals produced When the heating Wire 22 is in short circuit
condition after being in touch With the sensing line 23.
[0046] Therefore, the present invention has folloWing

advantages:
[0047] l . According to the present invention, the processor
can detect abnormal signals When the heating Wire is in
short circuit condition after being in contact With the sens

ing line. Under the control of the processor, the trigger
circuit Will trigger the sWitch to let the alternating current in
a full-Wave form pass through the heating Wire in order to
increase instantaneously the current and disconnect the
over-current protection element and then the circuit.
Thereby, it takes less time to react and can ensure the safety
of the users effectively.

[0048] 2. According to the present invention, by means of
the over-current protection element, When the sWitch is
broken and in short circuit condition, the current passing
through the heating Wire can be increased instantaneously
so as to disconnect the over-current protection element and

then disconnect the circuit. Thereby, it is able to enhance

the safety of the products.
[0049] As disclosed in above descriptions and attached
draWings, the present invention provides a heating structure
and method for preventing the overheat of a heating line,
Which are capable of sWift reaction and are able to stop the
heating of the heating Wire to ensure the safety of the users

When the temperature of the heating Wire is abnormally high
or the sWitch does not perform its normal function. It is neW
and can be put into industrial use.

[0050]

Although the embodiments of the present invention

serial connection With an over-current protection element 4
and the ?rst polarity 91 of an alternating current poWer 9. The
heating Wire 22 has a second end 222 in serial connection With
a sWitch 3 and the secondpolarity 92 of the alternating current
poWer 9. The sWitch 3 is triggered to be in conducting con
dition by a trigger circuit 5 that is controlled by a processor 6.

have been described in detail, many modi?cations and varia
tions may be made by those skilled in the art from the teach
ings disclosed hereinabove. Therefore, it should be under
stood that any modi?cation and variation equivalent to the
spirit of the present inventionbe regarded to fall into the scope

The method comprises folloWing steps:

de?ned by the appended claims.
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What is claimed is:
1. A heating structure for preventing the overheat of a

heating line, comprising:
a heating line, including a heating Wire, a sensing line, an
insulation-and-meltable layer located betWeen the heat
ing Wire and the sensing line, and a cladding layer cov
ering the outer peripheries of the sensing line and the

node is provided betWeen the second end of the sensing line
and one end of the resistor; and the processor is connected to
the second node.
9. The heating structure for preventing the overheat of a
heating line as claimed in claim 1, Wherein the over-current

protection element is a polymer positive temperature coef?

to a ?rst end of the heating Wire and an alternating
current poWer’s ?rst polarity, Where a ?rst node is pro

cient.
10. The heating structure for preventing the overheat of a
heating line as claimed in claim 9, Wherein the second end of
the sensing line is connected With one end of a capacitor and
another end of the capacitor is connected to ground; a second

vided betWeen the ?rst end of the heating Wire and the

node is provided betWeen the second end of the sensing line

over-current protection element, and the sensing line’s
?rst end is coupled to the ?rst node;

and one end of the capacitor; and the processor is connected
to the second node.
11. The heating structure for preventing the overheat of a
heating line as claimed in claim 10, Wherein a diode is pro

insulation-and-meltable layer;
an over-current protection element, respectively connected

a sWitch, respectively connected to a second end of the

heating Wire and a second polarity of the alternating
current poWer;

a trigger circuit, connected With the sWitch and used for
triggering the sWitch to be in conduction condition; and
a processor, connected With the trigger circuit and used for
controlling the sWitch to be in conducting state, Where
the processor is connected With a second end of the
sensing line, so that the processor is able to control the
trigger circuit to let the alternating current in a half-Wave

form pass through the heating Wire under normal con
dition; When abnormal signals are detected, the proces
sor is able to let the alternating current pass through the
heating Wire in a full-Wave form in order to increase the
current and disconnect the over-current protection ele
ment to stop the heating.
2. The heating structure for preventing the overheat of a
heating line as claimed in claim 1, Wherein the second end of
the sensing line is connected With one end of a capacitor and
another end of the capacitor is connected to ground; a second
node is provided betWeen the second end of the sensing line
and one end of the capacitor; and the processor is connected
to the second node.
3. The heating structure for preventing the overheat of a
heating line as claimed in claim 2, Wherein a diode is provided

betWeen the ?rst node and the ?rst end of the sensing line.
4. The heating structure for preventing the overheat of a
heating line as claimed in claim 1, Wherein the second end of
the sensing line is connected With one end of a resistor and
another end of the resistor is connected to ground; a second

node is provided betWeen the second end of the sensing line

vided betWeen the ?rst node and the ?rst end of the sensing
line.
12. The heating structure for preventing the overheat of a
heating line as claimed in claim 9, Wherein the second end of
the sensing line is connected With one end of a resistor and
another end of the resistor is connected to ground; a second

node is provided betWeen the second end of the sensing line
and one end of the resistor; and the processor is connected to
the second node.
13. A method for preventing the overheat of a heating line,

Where the heating line includes a heating Wire, a sensing line,
an insulation-and-meltable layer located betWeen the heating

Wire and the sensing line, and a cladding layer covering the
outer peripheries of the sensing line and the insulation-and
meltable layer; the heating Wire has a ?rst end in serial con
nection With an over-current protection element and an alter

nating current poWer’s ?rst polarity; the heating Wire has a
second end in serial connection With a sWitch and the alter

nating current poWer’s second polarity; and the sWitch is
triggered to be in conducting condition by a trigger circuit that
is controlled by a processor; the method comprising steps of:
step a. triggering the trigger circuit by the processor so as to

let the alternating current pass through the heating Wire
in a half-Wave form to begin the heating of the heating

Wire;
step b. turning to step e, if the sWitch is broken and in short

circuit condition;
step c. turning to step f, if any abnormal signals from the
sensing line are detected by the processor;

and one end of the resistor; and the processor is connected to
the second node.
5. The heating structure for preventing the overheat of a
heating line as claimed in claim 1, Wherein the sWitch is a
TRIAC.
6. The heating structure for preventing the overheat of a
heating line as claimed in claim 5, Wherein the second end of
the sensing line is connected With one end of a capacitor and
another end of the capacitor is connected to ground; a second

step e. letting the alternating current in a full-Wave form
pass through the sWitch and the heating Wire in order to
increase the current and disconnect the over-current pro

node is provided betWeen the second end of the sensing line

14. The method for preventing the overheat of a heating
line as claimed in claim 13, Wherein the abnormal signals in
the step c are abnormal phase-change signals produced When
the heating Wire is in short circuit condition after being in
touch With the sensing line.
15. The method for preventing the overheat of a heating
line as claimed in claim 13, Wherein the abnormal signals in
the step c are abnormal resistance-change signals produced
When the heating Wire is in short circuit condition after being
in touch With the sensing line.

and one end of the capacitor; and the processor is connected
to the second node.
7. The heating structure for preventing the overheat of a
heating line as claimed in claim 6, Wherein a diode is provided

betWeen the ?rst node and the ?rst end of the sensing line.
8. The heating structure for preventing the overheat of a
heating line as claimed in claim 5, Wherein the second end of
the sensing line is connected With one end of a resistor and
another end of the resistor is connected to ground; a second

tection element to stop the heating;
step f. controlling the sWitch by the processor to let the
alternating current in a full-Wave form pass through the
heating Wire in order to increase the current and discon
nect the over-current protection element to stop the heat

ing.
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16. The method for preventing the overheat of a heating
line as claimed in claim 13, Wherein the abnormal signals in
the step c are abnormal alternating-current/direct-current

converting signals produced When the heating Wire is in short
circuit condition after being in touch With the sensing line.
*
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