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Provided Is a device for limiting a current of electric appliance. The current limiting device includes: at least two loads; at least two
load driving units connected to the loads to control applying power to the loads; a power detecting unit detecting a power type; a
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micom controlling the load driving unit according to the power type detected by the power detecting unit to drive the load using a
current flowing into the load within an allowable value; and at least one current limiting unit connected to at least one control line
connecting the micom and the load driving unit and limiting a current of the load driving unit connected to the control line when the

micom malfunctions by using a control signal of the micom and a signal of the power type detected from the power detecting unit
as an input signal.
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(57) Abstract: Provided is a device for limiting a current of elec-
tric appliance. The current limiting device includes: at least two
loads; at least two load driving units connected to the loads to con-
trol applying power to the loads; a power detecting unit detecting a
power type; a micom controlling the load driving unit according to
the power type detected by the power detecting unit to drive the load
using a current flowing into the load within an allowable value; and
at least one current limiting unit connected to at least one control
line connecting the micom and the load driving unit and limiting a
current of the load driving unit connected to the control line when
the micom malfunctions by using a control signal of the micom and
a signal of the power type detected from the power detecting unit
as an input signal.
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Description
DEVICE FOR LIMITING CURRENT OF ELECTRIC
APPLIANCE
Technical Field

The present invention relates to a device for limiting a current of electric appliance,
and more particularly, to a device tor limiting a current of electric appliance, the device
more safely limiting an allowable current of electric appliance by satistying standards

according to input power types (single-phase, two-phase, and three-phase).

Background Art

In a case of electric appliance requiring a high output, its total output 1s limited
according to standards and power satety. That is, the total output of the electric
appliance 1n a home power may be within an allowable current corresponding to
standards ot a power.

For this, atter the power type 1s determined by detecting the connection state of a
power cord of a product, the total load ot electronic appliance, and the total output for
the total load are limited according to standards corresponding to the power types. That
1S, a total current amount 1s limited.

More specitically, the power types may be single-phase, two-phase, and three-
phase. In the two-phase, only two-phase 1s used in a power of the three-phase. This
concept will be applied to this present invention. When the power types are difterent,
an allowable current amount 1s set by standards of a power. For example, when a
power cord of a product 1s single-phase or three-phase, an allowable current 1s
relatively large 40A, and when a power cord of a product 1s two-phase, an allowable
current 18 16A. Theretore, a corresponding output needs to be within an allowable
current.

Hereinafter, a heater tor cooking appliance will be used as an example to illustrate a
related art device for limiting a current.

The related art device for limiting a current includes a power detecting unit sensing
input a power type (1.e., single-phase, two-phase, or three-phase) connected to a power
cord, a relay connected to the heater 1n a one-to-one correspondence to switch a cor-
responding heater, and a micom controlling on/ott of the relay to selectively operate
the heater according to a power type detected in the power detecting unit.

Further more, although the power cord 1s two-phase, the micom limits the operation
of the heater for satety of an input power and electric appliance when a user operates
the heater to exceed a total allowable current amount and also operational conditions

are 1mnputted to exceed a total allowable current amount. The micom limits the
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operation of the heater 1n an aspect ot software.

However, when only the micom limits a total output according to standards of a
power, a current suddenly may exceed an allowable current in a case of micom
malfunction. Therefore, a circuit breaker 1s turned on or a fire due to a power cord
overheating occurs. That 1s, satety accident may occur. Since there 1s no preparation

for a micom malfunction, satety and reliability of a system deteriorate.

Disclosure of Invention
Technical Problem

An object of the present invention 1s to provide a current limiting device sately
limiting an allowable current inputted into electric appliance.

Another object ot the present invention 1s to provide a current limiting device
limiting an allowable current according to power standards when a micom mal-

functions.

Technical Solution

To achieve these objects and other advantages and in accordance with the purpose
of the invention, as embodied and broadly described herein, there 1s provided a current
limiting device including: at least two loads; at least two load driving units connected
to the loads to control applying power to the loads; a power detecting unit detecting a
power type; a micom controlling the load driving unit according to the power type
detected by the power detecting unit to drive the load using a current tflowing into the
load within an allowable value; and at least one current limiting unit connected to at
least one control line connecting the micom and the load driving unit and limiting a
current of the load driving unit connected to the control line when the micom mal-
functions by using a control signal of the micom and a signal of the power type
detected from the power detecting unit as an input signal.

In another object of the present invention, there 1s provided a current limiting
device including: at least two loads; load driving units connected to the loads re-
spectively to drive each of the loads; a power detecting unit connected to respectively
different live lines of the input power to detect a power type according to a potential
difference between lines; a micom controlling a load driving unit according to the
power type detected by the power detecting unit and driving the load to make an
allowable current not to exceed a standard value; and a current limiting unit limiting a
part of the loads to make an allowable current not to exceed a standard value by
receiving the power type detected from the power detecting unit and a control signal of
the load driving unit outputted from the micom.

In another object of the present invention, there 1s provided a current limiting

device including: at least two loads; load driving units connected to the loads re-
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spectively to drive each of the loads; a first power detecting unit connected to each ot
lines 1n a first combination having a pair of live lines of an input voltage to detect a
potential difference between lines; a second power detecting unit connected to each ot
lines 1n a second combination having a pair of live lines of an input voltage to detect a
potential difference between lines, and detecting a power type according to the
detection results of the first and second power sensing units; a micom controlling a
load driving unit according to the power type detected by the second power detecting
unit and driving the load to make an allowable current not to exceed a standard value;
and a current limiting unit limiting a part of the loads to make an allowable current not
to exceed a standard value by receiving the power type detected from the second power

detecting unit and a control signal of the load driving unit outputted from the micom.

Advantageous Effects

According to the present invention, a current limiting device limits an allowable
current according to power standards and limits a part of operations when a micom
maltunctions. Consequently, since the cause ot a fire 1s reduced, satety and reliability

of electric appliance can be improved.

Brief Description of the Drawings

The accompanying drawings, which are included to provide a further understanding
of the invention and are incorporated 1n and constitute a part of this application,
illustrate embodiment(s) ot the invention and together with the description serve to
explain the principle of the invention. In the drawings:

Fig. 1 1s a circuit diagram of a current limiting device according to an embodiment
of the present invention; and

Fig. 2 1s a circuit diagram of a current limiting device according to another

embodiment of the present invention.

Best Mode for Carrying Out the Invention

Reterence will now be made in detail to the preterred embodiments of the present
invention, examples ot which are illustrated in the accompanying drawings.

Fig. 1 1s a circuit diagram of a current limiting device according to an embodiment
of the present invention.

Referring to Fig. 1, a current limiting device ot electric appliance includes at leas
two heaters 1, 2, and 3, at least two relays RY 1, RY2, and RY3 connected to the heater
respectively to operate each of the heaters 1, 2, and 3, a sensing unit 31 connected to
live lines L1 and L2 of a power cord 1 to sense the power types according to a
potential difference of lines, a micom 40 controlling the relays RY 1, RY2, and RY3 to
selectively operate a heater within a standard value of an allowable current according

to the power types detected through the power detecting unit 30, and a current limiting
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unit 70 limiting a part ot heaters within a standard value ot an allowable current by
receiving the power types detected through the power detecting unit 30 and control
signals of the relays RY 1, RY?2, and RY 3 outputted tfrom the micom 40.

[21] The power detecting unit 30 includes photo couplers PC1 having input terminals
connected to the live lines L1 and L2 among power lines trom a terminal block 2 and
being turned oft/on according to a potential difference between the lines. The photo
coupler PC1 includes an output terminal connected to an input port PO ot the micom
40, and outputs a low signal by detecting a single-phase power when a voltage between
the live lines L1 and L2 has the same electric potential and a high signal by detecting a
two-phase power when a voltage between the live lines L1 and L2 1s ditferent.

|22] The micom 40 determines the power types according to a signal ot the photo
coupler PC1. The signal 1s inputted through an input port PO. More specitically, in a
case of single-phase, a heater operates without limitation for a total output, and 1n a
case of two-phase, a heater 1s limited not to exceed a standard value of an allowable
current. In the two-phase, only two-phase 1s used in a power ot the three-phase.

23] The micom 40 determines an operation of a heater according to external driving
conditions and the power types, and then outputs a high signal or a low signal into the
relays RY1, RY2, and RY 3. The relay receiving the high signal from the micom 40
starts an operation of a corresponding heater, and the relay receiving the low signal
from the micom 40 1s turned off and stops an operation of a corresponding heater.

|24 ] In a case of external driving conditions that make all heaters operate, the micom 40
outputs high signals into the relays RY 1, RY2, and RY 3. However, when the power
types detected from a power sensing unit 30 1s two-phase, the micom 40 outputs a low
signal 1nto a corresponding relay to limit a part of the heaters in spite of the external
driving conditions. However, although the micom 40 needs to limit the heaters and a

power 1S two-phase, the heaters may not be limited due to the maltfunction of the

micom 40.

[25] The current limiting device driven for the above case will be described 1n more
detail.

[26] The current limiting unit 70 1s connected to one input terminal of the relays RY 1,

RY2, and RY3 to limit a part of heaters for preparation of the malfunction of the
micom 40 by considering an output signal ot the power detecting unit 70 and the relay
drive signal ot the micom 40 simultaneously. Referring to Fig. 2, the current limiting
unit 70 1s connected to the third relay RY 3, but the present invention is not limited to
this. However, the relay connected to the current limiting unit 70 needs to be
maintained below an allowable current value when being turned ott by the current
limiting unit 70.

|27] When the current limiting unit 70 1s connected to an input terminal of the third relay
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RY3, 1n a connection state of a first transistor Q1, a base 1s one of output ports P1, P2,
and P3 of the micom 40 for the relays RY1, RY2, and RY3, and a collector 1s
connected to an output port P3 connected to the relay RY 3.

In a connection state of a second transistor Q2, a base 1s connected to an output
terminal of the power detecting unit 30, a collector 1s connected to an emitter ot the
first transistor Q1, and an emitter 1s connected to a ground terminal.

In a connection state of a second transistor Q3, a base 1s commonly connected to a
collector and a ground terminal of the first transistor Q1, an emitter 1s connected to a
ground terminal, and a collector 1s connected to an output terminal of the relay RY 3.

At this point, the first, second, and third transistors Q1, Q2, and Q3 are an npn-type
transistor. The first and second transistors Q1 and Q2 include an emutter terminal and a
base terminal connected commonly, respectively.

According to a structure of the current limiting unit 70, the first transistor Q1
includes a relay drive signal outputted from the output port P1 of the micom 40 as a
base mput signal b, and the second transistor Q2 includes an output signal a of the
power detecting unit 30 as a base input signal.

In these connection states, when at least one among base input signals ot the first
and second transistors Q1 and Q2 1s a low signal, a line connected to the first and
second transistors Q1 and Q2 1s opened. Theretore, a drive signal ¢ of the micom 40
outputted into the relay RT3 1s delivered as an input signal of the relay RY3 through
the third transistor Q3.

This means that a single-phase power 1s detected from the power detecting unit 30,
or the micom 40 does not operate one heater. Theretore, the current limiting unit 70
does not need to limit the relay drive signal ¢ for a heater outputted from the output
port P3 of the micom 40.

On the other hand, when the base input signals of the first and second transistors Q1
and Q2 are high signals, they are turned on simultaneously to form a closed circuit for
a ground terminal, and then the drive signal ¢ of the micom 40 for the relay RY 3 tlows
into a ground terminal and disappears.

Moreover, when a two-phase power 1s detected in the power detecting unit 30, the
micom 40 limits a part of the heaters. However, when a high signal 1s outputted from
the output port P1 and a high signal 1s outputted from an output port P3 connected to a
current limiting unit 70 simultaneously, the first and second transistors Q1 and Q2 are
simultaneously turned on to bypass the high signal outputted from the output port P3
into a ground terminal. When a two-phase power 1s detected and high signals are
outputted simultaneously through two output ports P1 and P3 of the micom 40, it
means that the micom 40 maltunctions. Theretore, the signal ¢ of the output port P3

connected to the current limiting unit 70 1s torcetully shutdown.
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|36] Accordingly, when all heaters are driven 1n a case of a two-phase power, a total
output exceeds an allowable current. Thus, the micom 40 primarily limits the
operations of the heaters. When all heaters are driven due to the maltunction of the
micom 40, reliability of limiting a current can be improved by using the current
limiting unit 70 to directly limit a part of the heaters.

[37] The connection state of the current limiting unit 70 can be understood also when a
base of the first transistor Q1 1s connected to an output port P2.

[|38] Moreover, when a forth transistor Q4 1s formed to connect 1n serial to the first and
second transistors Q1 and Q2 and includes an output port P2 connected to a base
terminal, 1t operates 1n the same way. However, since the current limiting unit 70 deals
with the rarely occurring malfunction of the micom 40, 1t 1s unnecessary to turther
form the fourth transistor Q4, and also there 1s no operation error without the torth
transistor Q4.

[ 39] When the current limiting device ot electric appliance provides a current limiting
circuit that limits an allowable current according to a power standard, 1t additionally
adds a device limiting an operation of heaters torceftully even though the malfunction
of the micom 40 occurs. Theretore, safety and reliability ot the product can be
improved.

140] The above embodiment 1llustrates a case of single-phase and two-phase powers, and
can not be applied to a product of a three-phase power as it 1s. A current limiting
device that can be applied to a product of a three-phase power will be described.
However, since the 1dea of the three-phase power 1s mostly identical to that of the
above embodiment, only a different portion will be described for conciseness, and the
components without a detailed description are 1dentical to those of the above
embodiment.

|41] Fig. 2 1s a circuit diagram of a current limiting device according to another
embodiment of the present invention.

142] Reterring to Fig. 2, to accurately detect a three-phase power, a power detecting unit
includes a tirst power detecting unit 30 connected to first and second live lines L1 and
L2 of an input power and detecting a potential difference between the lines, and a
second power detecting unit S0 connected to first and third live lines LL1 and L3 of an
input power and detecting a potential difference between lines. Additionally, the
second power detecting unit detects the power types according to the detection results
of the first and second power detecting units.

143] Here, the tirst power detecting unit 30 includes photo couplers PC1 having input
terminals connected to the live lines L1 and L2 among power lines from a terminal
block 2 and being turned ott/on according to a potential ditterence between the lines.

The second power detecting unit 50 includes photo couplers PC2 having input
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[50]

terminals connected to the live lines L1 and L3 among power lines trom a terminal
block 2 and being turned ott/on according to a potential ditference between the lines,
and 1ncludes a transistor Q0. The transistor QO includes a base connected to an output
terminal of the first photo coupler PCI 1n the first power detecting unit 30, an emitter
connected to a ground terminal, and a collector connected to an output terminal of the
second photo coupler PC2.

At this point, the second photo coupler PC2 has an output terminal connected to an
input port PO of the micom 40.

According to this structure, the first photo coupler PC1 outputs a low signal when a
voltage between the tirst and second live lines L1 and L2 has the same electric
potential, and outputs a high signal when a voltage between the first and second live
lines L1 and L2 has different electric potentials.

At this point, an output signal of the first photo coupler PC 1s applied into a base
input signal of the transistor Q0. The npn-type transistor QO 1s turned off when a low
signal 1s applied and turned on when a high signal 1s applied.

More specitically, when an input power is a three-phase power, high signals are
outputted from the first and second photo couplers PC1 and PC2 to turn on the
transistor of the second power detecting unit 40. Thus, a low signal 1s inputted into an
input port PO of the micom 40. In a case ot a single-phase power, low signals are
outputted trom the first and second photo couplers PC1 and PC2 such that the second
power detecting unit 50 outputs a low signal into the micom 40. Additionally, when an
input power 1s a two-phase power using two phase among three phase (let assume that
the first and second live lines L1 and L2 are short), a low signal 1s outputted trom the
first photo coupler PC1, and a high signal 1s outputted trom the photo coupler PC2. At
this point, the transistor QO of the second power detecting unit 40 1s turned on to
output a high signal of the second photo coupler PC2 into the micom 40.

Again, when receiving a low signal through an input port PO, the micom 40
determines the low signal as a single-phase or three-phase power, and when receiving a
high signal through an input port PO, the micom 40 determines the high signal as a
two-phase power.

The micom 40 determines the input power types according to signal inputted
through the input port PO, and then determines operations of the heater. In a case of a
single or three phase power, the heaters are driven without limitation for a total output,
and 1n a case of a two-phase power, the heaters are driven within a standard value of an
allowable current.

Next, operations of the micom 40 and the current limiting unit 70 are 1dentical to
those ot the previous embodiment. The detailed description will be omitted for

conciseness.
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According to this embodiment, since a three-phase power can be detected through
the power detecting units 30 and 50, the current limiting unit 70 can be operated
regardless ot the power types. Moreover, compatibility of a product increases since all
the power types (single-phase, two-phase, and three-phase) can be applied.

In another embodiment of the present invention, the power detecting units 30 and
50 are connected to two lines to detect the same potential. However, this 1s a just one
example, and any other forms of power detecting units, which are directly connected to
a three-phase power to determine the power types, can be suggested.

Moreover, although the number of loads is three 1in the embodiment, the number
may vary. Furthermore, although the number of current limiting units 1s one, the

present invention 1s not limited to this.

Industrial Applicability

The present invention provides a current limiting device that limits an allowable
current according to a power standard to torcefully limit a part of loads when the
maltunction of the micom occurs. Theretore, the satety and reliability ot electric
appliance can be improved.

It will be apparent to those skilled 1n the art that various modifications and
variations can be made in the present invention. Thus, 1t 1s intended that the present
invention covers the moditications and variations of this invention provided they come

within the scope of the appended claims and their equivalents.
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Claims

A current limiting device comprising:

at least two loads:

at least two load driving units connected to the loads to control applying power
to the loads:

a power detecting unit detecting a power type;

a micom controlling the load driving unit according to the power type detected
by the power detecting unit to drive the load using a current tlowing into the load
within an allowable value; and

at least one current limiting unit connected to at least one control line connecting
the micom and the load driving unit, and limiting a current of the load driving
unit connected to the control line when the micom malfunctions, by using a
control signal of the micom and a signal ot the power type detected trom the
power detecting unit as an input signal.

The device according to claim 1, wherein the power detecting unit comprises two
input terminals, the two 1input terminals connected to respectively ditterent power
lines to compare an electric potential and determine a power type.

The device according to claim 1, wherein a number of power lines ot the input
power 1s three, and the input terminals of the power detecting unit are connected
to the two respectively ditterent power lines.

The device according to claim 1, wherein the load driving unit 1s a relay.

The device according to claim 1, wherein the micom drives all the loads when
the input power 1s one of single-phase and three-phase, and does not drive all the
loads when the imnput power 1s two-phase.

The device according to claim 1, wherein the loads are heaters.

The device according to claim 1, wherein the current limiting unit bypasses a
control signal ot the micom by a plurality of transistors connected in serial
having the input signal connected to a base thereotf.

The device according to claim 1, wherein the power detecting unit identities a
two-phase power using two-phase among three-phase power.

A current limiting device comprising:

at least two loads:

load driving units connected to the loads respectively to drive each of the loads;
a power detecting unit connected to respectively ditferent live lines ot the input
power to detect a power type according to a potential difference between lines;

a micom controlling a load driving unit according to the power type detected by

the power detecting unit and driving the load to make an allowable current not to
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[10]

[11]

[12]

[13]

[14]

exceed a standard value:; and

a current limiting unit limiting a part ot the loads to make an allowable current
not to exceed a standard value by receiving the power type detected from the
power detecting unit and a control signal of the load driving unit outputted from
the micom.

The device according to claim 9, wherein the power detecting unit comprises a
photo coupler PC1 turned on/otf according to a potential difference between the
live lines.

The device according to claim 9, wherein the current limiting unit 1s connected to
at least one of the load driving units to control an output ot a corresponding load
driving unit.

The device according to claim 9, wherein the current limiting unit comprises:

a first transistor Q1 1ncluding a base connected to one of output ports of micom
connected to the load driving unit, and collector connected to the other one of the
output ports of the micom:;

a second transistor Q2 including a base connected to an output terminal of the
power detecting unit, a collector connected to the emitter of the first transistor
Q1, and an emitter connected to a ground terminal; and

a third transistor Q3 including a base commonly connected to the collector and
the ground terminal of the first transistor Q1, an emitter connected to the ground
terminal, and a collector connected to an input terminal of the load driving unit.
The device according to claim 12, wherein the first, second, and third transistors
are an npn type transistor, and the first and second transistors comprises emitter
and base terminals connected in common.

A current limiting device comprising:

at least two loads:

load driving units connected to the loads respectively to drive each of the loads;
a first power detecting unit connected to each of lines in a first combination
having a pair of live lines of an input voltage to detect a potential difterence
between lines;

a second power detecting unit connected to each of lines 1in a second combination
having a pair of live lines of an input voltage to detect a potential difference
between lines, and detecting a power type according to the detection results of
the first and second power sensing units;

a micom controlling a load driving unit according to the power type detected by
the second power detecting unit and driving the load to make an allowable
current not to exceed a standard value; and

a current limiting unit limiting a part ot the loads to make an allowable current
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[15]

[16]

[17]

[18]

[19]

[20]

not to exceed a standard value by receiving the power type detected from the
second power detecting unit and a control signal of the load driving unit
outputted trom the micom.

The device according to claim 14, wherein the power detecting unit comprises a
photo coupler turned on/ott according to a potential difference between the liens
of the first combination.

The device according to claim 14, wherein the second power detecting unit
COMPprises:

a second photo coupler PC2 turned on/ott according to a potential difference
between the liens of the second combination; and

a transistor QO 1ncluding a base connected to an output terminal of the first
power detecting unit, an emitter connected to a ground terminal, and a collector
connected to an output terminal of the second photo coupler PC2.

The device according to claim 14, wherein the current limiting unit 1s connected
to one of the load driving units to control an output of a corresponding load
driving unit.

The device according to claim 14, wherein the current limiting unit comprises:

a first transistor Q1 including a base connected to one of output ports of micom
connected to the load driving unit, and collector connected to the other one of the
output ports of the micom:;

a second transistor Q2 including a base connected to an output terminal ot the
power detecting unit, a collector connected to the emitter of the first transistor
Q1, and an emitter connected to a ground terminal; and

a third transistor Q3 including a base commonly connected to the collector and
the ground terminal of the first transistor Q1, an emitter connected to the ground
terminal, and a collector connected to an input terminal of the load driving unit.
The device according to claim 18, wherein the first, second, and third transistors
are an npn-type transistor, and the first and second transistors comprises emitter
and base terminals connected in common.

The device according to claim 14, wherein the second power detecting unit
outputs an output signal according to one of single-phase and three-phase, or

two-phase.

CA 02628025 2008-04-30



1/2
CA 02628025 2008-04-30

WO 2007/061219 PCT/KR2006/004923

[FIg. 1]

1

LIL

12
sSource N[

L%YZ 60 .

y Y |

Heater @=— B R : '| LK
| RY3 N t—— ¢
] -17';" — I 0! 1 |

| | S : |

‘Heater 3= : : : @' |

Lo i




2/2
CA 02628025 2008-04-30

WO 2007/061219 PCT/KR2006/004923
[FIg. 2]
| 2

" ) ~ L1 at
e — T

sourc — N
N
(o ¢ [T

- - +57
Tabl !
—— Ll — — P 130
| 40
N YF K) |
Teb? Y
> 12 - I
) N 15V
Tabl an)
— L ’ PCZ —~ 5
I
i A ng@
. labd
| - d
— 13 ‘ e PO
I
I Q0 M
I
Lo e I
o C
Veeb—! 12V O
RY! "
EN b
Heater 1 =— LT | +——P1
I
| Rle |60
/I‘é x|
Heater & =— BT | —-—-—@ >— PR
RY3 i :r 5—C 1p3
f~ ™= =" : : Ql
Heater 3 —— 1) : '
L J Q3 Q2
i ~— 70




~_0G

e
[

1IIIII| A D S G S W — — — i

PO

J

+oV
+

d

L

L----- N N AN Gk LA & L X  rr  F 1 3 1 £ 3 7T — — — —

R ——




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - abstract
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - claims
	Page 14 - claims
	Page 15 - claims
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - abstract drawing

