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(57) ABSTRACT 

AWashing machine and method of controlling the same. The 
Washing machine has:a disinfecting liquid dispenser; a drive 
unit; a comparator unit and a control unit. The disinfecting 
liquid dispenser provides a disinfecting liquid to disinfect 
laundry. The drive unit generates ?rst and second control 
voltages and outputs the ?rst and second control voltages to 
the disinfecting liquid dispenser; to control a concentration 
of the disinfecting liquid. The comparator unit determines 
Whether the concentration of the disinfecting liquid falls 
Within a predetermined range. And the control unit controls 
the drive unit so that the concentration of the disinfecting 
liquid has a value Within the predetermined range. 
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WASHING MACHINE AND METHOD OF 
CONTROLLING THE SAME 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the bene?t of Korean 
Patent Application No. 2003-24836, ?led Apr. 18, 2003 in 
the Korean Intellectual Property Of?ce, the disclosure of 
Which is incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates generally to a Wash 
ing machine, and, more particularly, to a Washing machine 
equipped With a disinfecting liquid dispenser, and a method 
of controlling the Washing machine. 

[0004] 2. Description of the Related Art 

[0005] Disinfecting Washing machines may be classi?ed 
into disinfecting Washing machines using oZone and disin 
fecting Washing machines using silver ions. Of these disin 
fecting Washing machines, disinfecting Washing machines 
using silver ions are equipped With disinfecting ?uid dis 
pensers that produce and supply a silver solution to disinfect 
laundry through antibacterial and bactericidal actions of the 
silver solutions. 

[0006] The silver solution is produced by forming silver 
ions (Ag") and dissolving them into Water. The silver 
solution is used as an antibacterial agent or a bactericide. It 
is reported that such a silver solution eliminates about 650 
kinds of bacteria. In particular, the silver solution is char 
acteriZed as not inducing resistance, Which is different from 
general antibiotics, and is safe because the silver solution 
has no toXic effects on humans. Methods of manufacturing 
silver solutions include an electrolysis method, a chemical 
resolution method, and a pulveriZation method. Of these 
methods, the electrolysis method is most effective at dis 
solving the silver ions into the Water. 

[0007] A disinfecting effect of the silver solution is deter 
mined based on a concentration of the silver solution. That 
is, When the concentration of the silver solution is eXces 
sively loW, the disinfecting effect is reduced. In contrast, 
When the concentration of the silver solution is excessively 
high, laundry may be discolored. Accordingly, the concen 
tration of the silver solution needs to be controlled, to 
provide a suf?cient disinfecting effect Without discoloring 
the laundry. Further, to produce a silver solution of an 
appropriate concentration, voltages applied to silver plates 
of a silver ion generating device must be controlled Within 
an appropriate range. 

SUMMARY OF THE INVENTION 

[0008] Accordingly, it is an aspect of the present invention 
to provide a Washing machine and a method of controlling 
the Washing machine, Which can maintain a concentration of 
a silver solution Within a predetermined appropriate range, 
Which is required to provide a suf?cient disinfecting effect 
Without discoloring laundry With the silver solution, by 
controlling a magnitude of voltages When the concentration 
of the silver solution deviates from the predetermined appro 
priate range. 
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[0009] Additional aspects and/or advantages of the inven 
tion Will be set forth in part in the description Which folloWs 
and, in part, Will be obvious from the description, or may be 
learned by practice of the invention. 

[0010] The foregoing and/or other aspects of the present 
invention are achieved by providing a Washing machine 
including a disinfecting liquid dispenser to provide a disin 
fecting liquid to disinfect laundry, a drive unit to generate 
?rst and second control voltages, and to output the ?rst and 
second control voltages to the disinfecting liquid dispenser 
to control a concentration of the disinfecting liquid, a 
comparator unit to determine Whether the concentration of 
the disinfecting liquid falls Within a predetermined range, 
and a control unit to control the drive unit so that the 
concentration of the disinfecting liquid has a value Within 
the predetermined range. 

[0011] The foregoing and/or other aspects of the present 
invention are achieved by providing a method of controlling 
a Washing machine, the Washing machine having a disin 
fecting liquid dispenser to provide a disinfecting liquid to 
disinfect laundry, and a drive unit to generate ?rst and 
second control voltages, and to output the ?rst and second 
control voltages to the disinfecting liquid dispenser to con 
trol a concentration of the disinfecting liquid, the method 
including determining an amount of driving current using 
the ?rst and second control voltages, continuously generat 
ing the ?rst and second control voltages if the amount of 
driving current falls Within a predetermined range, and 
restricting an operation of the Washing machine if the 
amount of driving current deviates from the predetermined 
range. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] These and/or other aspects and advantages of the 
invention Will become apparent and more readily appreci 
ated from the folloWing description of the preferred embodi 
ments, taken in conjunction With the accompanying draW 
ings, of Which: 

[0013] FIG. 1 is a sectional vieW shoWing a Washing 
machine, according to an embodiment the present invention; 

[0014] FIG. 2 is a partial sectional vieW shoWing a dis 
infecting liquid dispenser of the Washing machine of FIG. 1; 

[0015] FIG. 3 is a block diagram shoWing a silver solution 
concentration control device of the Washing machine of 
FIG. 1; 

[0016] FIG. 4 is a circuit diagram shoWing a drive unit of 
the silver solution concentration control unit of FIG. 3; 

[0017] FIGS. 5A to 5D are Waveform diagrams of signals 
applied to the drive unit of FIG. 4; and 

[0018] FIG. 6 is a ?oWchart shoWing a method of con 
trolling a concentration of a silver solution of the Washing 
machine of FIG. 2. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0019] Reference Will noW be made in detail to the 
embodiments of the present invention, examples of Which 
are illustrated in the accompanying draWings, Wherein like 
reference numerals refer to the like elements throughout. 
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The embodiments are described below to explain the present 
invention by referring to the ?gures. 

[0020] AWashing machine and method of controlling the 
Washing machine are described With reference to FIGS. 1 to 
6. FIG. 1 is a sectional vieW shoWing the Washing machine. 
As is shoWn in FIG. 1, a Water tub 104 is disposed in a body 
casing 102 to contain Washing Water. A Washing tub 106 is 
disposed in the Water tub 104. Apulsator 108 is positioned 
in a loWer portion of an interior of the Washing tub 106, and 
is rotated in forWard and reverse directions to create currents 
of Washing Water. A drive unit 110 is positioned under the 
Water tub 104 to rotate the Washing tub 106 and the pulsator 
108. The drive unit 110 includes a drive motor 112 and a 
poWer transmission unit 114. The drive motor 112 is rotated 
by poWer supplied thereto, and the poWer transmission unit 
114 serves to selectively transmit poWer generated by the 
drive motor to the pulsator 108 and the Washing tub 106. A 
belt 116 is Wound around the drive motor 112 and the poWer 
transmission device 114 to mediate the transmission of 
poWer. 

[0021] FIG. 2 is a partial sectional vieW shoWing a dis 
infecting liquid dispenser 120 of the Washing machine. As is 
depicted in FIG. 2, When a Washing course is selected after 
poWer is supplied to the Washing machine and laundry is put 
into the Washing machine, Washing Water is fed into an 
interior of a Water tub 104. The Washing Water fed into the 
Water tub 104 dissolves a detergent While passing through a 
detergent dispenser (not shoWn), and is supplied to the Water 
tub 104 along With the dissolved detergent. 

[0022] If a user selects a disinfection Washing course, an 
inlet valve 204 of the disinfecting liquid dispenser 120 is 
opened and Water is supplied to an interior of a storage 
container 122, at the same time that the Washing Water is fed 
to the Water tub 104. When poWer is applied to tWo silver 
plates 220 and 222 of the disinfecting liquid dispenser 120, 
a silver disinfecting liquid is produced. This silver disin 
fecting liquid is supplied to the interior of the Washing tub 
106 and disinfects the laundry. 

[0023] The Water supplied though an inlet 202 of the 
storage container 122 is halted to stabiliZe a ?oWing speed 
and a How thereof While ?lling a ?rst space 210 of the 
storage container 122. The Water contained in the ?rst space 
210 over?oWs a ?rst partition 206 and ?oWs into a second 
space 214. The Water having passed through the ?rst space 
210 and ?oWing into the second space 214 ?lls the second 
space 214 to a Water level corresponding to the height of a 
second partition 208. After the second space 214 is ?lled 
With the Water, the Water over?oWs the second partition 208 
into a third space 224, and then is supplied to the interior of 
the Water tub 104 through an outlet 216 of the storage 
container 122. In this case, the Water contained in the second 
space 214 ?oWs into the third space 224 While a certain 
amount of Water is contained in the second space 214. In this 
process, the silver disinfecting liquid is produced through 
electrolysis in the Water, and the produced disinfecting 
liquid is supplied to the Washing Water 106 through the 
outlet 216. The process of producing such disinfecting liquid 
is continuously carried out While the Water is supplied to the 
storage container 122. 

[0024] Additionally, in the process of producing the dis 
infecting liquid, if the amount of Water supplied through the 
inlet 202 is large, Water contained in the interior of the 
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storage container 122 ?oWs into a drain pipe 118a through 
a bypass pipe 128, so that Water is maintained at an 
appropriate Water level in the storage container 122, thereby 
enabling production of the disinfecting liquid at a certain 
concentration. When the process of producing the disinfect 
ing liquid is stopped, Water supply to the storage container 
122 is stopped by the closing of the inlet value 204, and 
poWer application to the silver plates 220 and 222 is stopped. 
At this time, Water remaining in the interior of the storage 
container 122 ?oWs into the outlet 216 through remaining 
Water discharging holes 206a and 208a and is completely 
discharged from the storage container 122. 

[0025] After Washing Water including the disinfecting 
liquid ?lls the Water tub 104, the Washing of the laundry is 
performed by the rotation of the pulsator 108 and bacteria 
are killed by the disinfecting liquid in the process of Washing 
the laundry. 

[0026] The disinfecting liquid dispenser 120 carries out 
electrolysis in the Water by alternately applying positive and 
negative voltages to the tWo silver plates 220 and 222, thus 
generating silver ions. In this case, an amount of silver ions, 
that is, the concentration of a silver solution, is proportional 
to an amount of current ?oWing through the tWo silver plates 
220 and 222, and is also proportional to a magnitude of the 
voltages applied to the tWo silver plates 220 and 222. 

[0027] FIG. 3 is a block diagram shoWing a silver solution 
concentration control device, With Which the Washing 
machine is equipped. As is shoWn in FIG. 3, a drive unit 302 
alloWs silver solution to be produced by alternately applying 
positive and negative voltages to the disinfecting liquid 
dispenser 120. Apolarity of a voltage applied from the drive 
unit 302 to the disinfecting liquid dispenser 120 is controlled 
by ?rst and second sWitching signals 316 and 318 output 
from a control unit 306 to the drive unit 302. 

[0028] An amount of current supplied to the disinfecting 
liquid dispenser is proportional to the magnitude of the 
applied voltages, Which is estimated based on a driving 
current 324 ?oWing through the drive unit 302. If an amount 
of the driving current 324 exceeds a predetermined highest 
limit of a range that is required to produce a silver solution 
of a concentration suitable for disinfection of laundry, the 
control unit 306 prevents silver ions from being generated 
by stopping application of the ?rst and second sWitching 
signals 316 and 318. If the amount of the driving current 324 
is reduced to less than a predetermined loWest limit of the 
range, the control unit 306 takes an appropriate protective 
measure. 

[0029] Reduction of the driving current 324 is caused in 
situations in Which Water is not supplied through the disin 
fecting liquid dispenser 120, or an amount of supplied Water 
is insuf?cient, and may be caused by poor attachment of the 
silver plates 202 and 222 or disconnection of a poWer line. 
Accordingly, if the driving current 324 of the drive unit 302 
is reduced to less than the loWest limit, the control unit 306 
generates an alarm to Warn a user and temporarily stops 
operation of the Washing machine. 

[0030] If the amount of the driving current 324 detected by 
a current detecting unit 308 exceeds the highest limit, a ?rst 
comparator 312 generates an excessive current signal 320 
and outputs the excessive current signal 320 to the control 
unit 306. When the ?rst comparator 312 generates the 
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excessive current signal 320, the control unit 306 stops 
generation of silver ions in the disinfecting liquid dispenser 
120 by blocking at least one of the ?rst and second sWitching 
signals 316 and 318. When the generation of silver ions is 
stopped While Water is supplied to the disinfecting liquid 
dispenser 120, a concentration of silver ions of the disin 
fecting liquid is reduced. 

[0031] If the amount of the driving current 324 detected by 
a current detecting unit 308 is less than a preset loWest limit, 
a second comparator 310 generates an insufficient current 
signal 322 and outputs the insufficient current signal 322 to 
the control unit 306. When the second comparator 310 
generates the insuf?cient current signal 322, the control unit 
306 generates an alarm to Warn the user, and temporarily 
stops the operation of the Washing machine. 

[0032] The highest and loWest limits of the driving current 
324 applied by the ?rst and second ?rst and second com 
parators 312 and 310 of the Washing machine according to 
the embodiment of the present invention are bases to provide 
a sufficient disinfecting effect as Well as to prevent laundry 
from being discolored by the silver solution. For this pur 
pose, in a development stage of the Washing machine, an 
optimal concentration of the silver solution to provide a 
sufficient disinfecting effect as Well as to prevent laundry 
from being contaminated With the silver solution is obtained 
through experiments. The highest and loWest values of the 
driving current 324 required to realiZe the optimal concen 
tration of the silver solution are thus obtained and set, 
thereby not only preventing laundry from being discolored 
by the silver solution, but also providing a sufficient disin 
fecting effect. 

[0033] A construction of the drive unit 302 that controls 
the concentration of the silver solution contained in the 
disinfecting liquid dispenser 120 is described beloW With 
reference to FIGS. 4 and 5A to 5D. FIG. 4 is a circuit 
diagram of the drive unit 302 of the silver solution concen 
tration control unit. As is shoWn in FIG. 4, NPN bipolar 
transistors 402 and 404 create a series circuit betWeen a 
source voltage VCC and a ground GND. NPN bipolar 
transistors 406 and 408 form another series circuit in parallel 
With the NPN bipolar transistors 402 and 404. 

[0034] The NPN bipolar transistors 402 and 408 are 
controlled by the ?rst sWitching signal 316, Whereas the 
NPN bipolar transistors 404 and 406 are controlled by the 
second sWitching signal 318. A ?rst control voltage 326 
output betWeen the NPN bipolar transistors 402 and 404 is 
applied to one of the tWo silver plates 220 and 222 of the 
disinfecting liquid dispenser 120. A second control voltage 
328 output betWeen the NPN bipolar transistors 406 and 408 
is applied to the other silver plate. In FIG. 4, an emitter 
current of the NPN bipolar transistors 404 and 408 is the 
driving current 324 that is an entire current ?oWing through 
the drive unit 302. As described in connection With FIG. 3, 
the driving current 324 is detected by the current detecting 
unit 308, and is supplied to the ?rst and second comparators 
312 and 310. 

[0035] FIGS. 5A to 5D are Waveform diagrams of signals 
applied to the drive unit 302 of the silver solution concen 
tration control device of FIG. 4. As is shoWn in FIGS. 5A 
to 5D, phases of the ?rst and second sWitching signals 316 
and 318, Which are input signals, are opposite to each other. 
A certain dead time td exists betWeen transition points of the 
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?rst and second sWitching signals 316 and 318. If there Were 
no dead time td, and the ?rst and second sWitching signals 
316 and 318 made transitions at the same time, a range in 
Which the tWo signals 316 and 318 overlap each other Would 
be created, and the tWo silver plates 220 and 222 Would be 
short-circuited. If the dead time td is set betWeen the tran 
sition points of the ?rst and second sWitching signals 316 
and 318, the tWo silver plates 220 and 222 of the disinfecting 
liquid dispenser 120 are prevented from being short-cir 
cuited. 

[0036] Like the ?rst and second sWitching signals 316 and 
318, the ?rst and second control signals 326 and 328, that are 
output signals, are opposite to each other. Aphase of the ?rst 
control voltage 326 is identical With a phase of the ?rst 
sWitching signal 316, Whereas a phase of the second control 
voltage 328 is identical With a phase of the second sWitching 
signal 318. 

[0037] An operation of controlling the concentration of the 
silver solution of the disinfecting liquid dispenser 120 is 
described With reference to FIGS. 4 and 5A to 5D. In FIGS. 
5A to 5D, When the ?rst sWitching signal 316 is at a high 
level and the second sWitching signal 318 is at a loW level, 
only the NPN bipolar transistors 402 and 408 of FIG. 4 are 
turned on, so that the source voltage VCC is applied to the 
ground GND through the NPN bipolar transistor 402, the 
disinfecting liquid dispenser 120 and the NPN bipolar 
transistor 408. In this case, voltages are applied to the tWo 
silver plates 220 and 222 of the disinfecting liquid dispenser 
120; the ?rst control voltage 326 has a positive polarity and 
the second control voltage 328 has a negative polarity. 

[0038] When the ?rst sWitching signal 316 is at a loW level 
and the second sWitching signal 318 is at a high level as a 
result of a phase change, only the NPN bipolar transistors 
406 and 404 of FIG. 4 are turned on, so that the source 
voltage VCC is applied to the ground GND through the NPN 
bipolar transistor 406, the disinfecting liquid dispenser 120 
and the NPN bipolar transistor 404. In this case, voltages are 
applied to the tWo silver plates 220 and 222 of the disin 
fecting liquid dispenser 120; the ?rst control voltage 326 has 
a negative polarity and the second control voltage 328 has a 
positive polarity. 
[0039] As described above, the polarities of the ?rst and 
second control voltages 316 and 318 output from the drive 
unit 302 to the disinfecting liquid dispenser 120 are changed 
by the ?rst and second sWitching signals 316 and 318. Since 
the ?rst and second control voltages 326 and 328 are 
voltages that are applied to the tWo silver plates of the 
disinfecting liquid dispenser 120, a silver solution is pro 
duced in the disinfecting liquid dispenser 120 While the ?rst 
and second control voltages 326 and 328 are applied. 

[0040] FIG. 6 is a ?oWchart shoWing a method 600 of 
controlling the concentration of the silver solution of the 
Washing machine. As is shoWn in FIG. 6, When a disinfec 
tion Washing mode starts in operation 602, the ?rst and 
second sWitching signals 316 and 318 are applied to gener 
ate the ?rst and second control voltages 326 and 328 in 
operation 604. Next, it is determined Whether the driving 
current 324 falls Within a range betWeen the predetermined 
highest limit lrnaX and the predetermined loWest limit lrnin by 
detecting the driving current 324 ?oWing through the drive 
unit 302, in operation 608, and comparing the driving 
current 324 With currents of the range using the ?rst and 
second comparators 320 and 322 in operation 610. 
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[0041] If the driving current 324 falls Within the range 
betWeen the highest limit maX and the lowest limit lrnin in 
operation 610, the ?rst and second sWitching signals 316 and 
318 are continuously applied in operation 612, and a Wash 
ing process is terminated after a time set for the Washing 
process elapses in operation 614. 

[0042] If the driving current 324 eXceeds the highest limit 
lrnaX in operation 616, the concentration of the silver solution 
is prevented from being increased by blocking the ?rst and 
second sWitching signals 316 and 318 in operation 618, and 
the method 600 returns to operation 610 to determine 
Whether the driving current 324 falls Within the predeter 
mined range. 

[0043] If it is determined in operation 616 that the driving 
current 324 does not exceed the highest limit lmaX, then in 
operation 620, it is determined Whether the driving current 
324 is less than the loWest limit 1min. If the driving current 
324 is less than the loWest limit lrnin in operation 620, an 
alarm is generated in operation 622 and operation of the 
Washing machine is stopped. 

[0044] As described above, the control unit 306 of the 
Washing machine determines Whether a concentration of a 
currently produced silver solution falls Within an appropriate 
range and controls the silver solution to have an appropriate 
concentration by monitoring an amount of current ?oWing 
betWeen the tWo silver plates 220 and 222 of the disinfecting 
liquid dispenser 120. 

[0045] As is apparent from the above description, the 
present invention provides the Washing machine and the 
method of controlling the same, Which can maintain the 
concentration of the silver solution Within the appropriate 
range that is required to provide a suf?cient disinfecting 
effect as Well as to prevent laundry from being discolored by 
the silver solution, by controlling the magnitude of voltages 
336 and 328 applied to the silver plates 220 and 222 
according to the concentration of the silver solution. 

[0046] Although a feW embodiments of the present inven 
tion have been shoWn and described, it Would be appreciated 
by those skilled in the art that changes may be made in these 
embodiments Without departing from the principles and 
spirit of the invention, the scope of Which is de?ned in the 
claims and their equivalents. 

What is claimed is: 
1. A Washing machine, comprising: 

a disinfecting liquid dispenser to provide a disinfecting 
liquid to disinfect laundry; 

a drive unit to generate ?rst and second control voltages, 
and to output the ?rst and second control voltages to the 
disinfecting liquid dispenser to control a concentration 
of the disinfecting liquid; 

a comparator unit to determine Whether the concentration 
of the disinfecting liquid falls Within a predetermined 
range; and 

a control unit to control the drive unit so that the con 
centration of the disinfecting liquid has a value Within 
the predetermined range. 

2. The Washing machine as set forth in claim 1, Wherein: 

the disinfecting liquid dispenser comprises at least tWo 
silver plates; and 

Oct. 21, 2004 

the disinfecting liquid is a silver solution that is produced 
through electrolysis performed by applying the ?rst and 
second control voltages to the at least tWo silver plates. 

3. The Washing machine as set forth in claim 2, Wherein: 

the concentration of the silver solution is determined by 
respective levels of the ?rst and second control volt 
ages. 

4. The Washing machine as set forth in claim 1, further 
comprising: 

a current detecting unit to determine an amount of current 
supplied from the drive unit to the disinfecting liquid 
dispenser; 

Wherein the comparator unit determines Whether the con 
centration of the disinfecting liquid falls Within the 
predetermined range based on the determined amount 
of current. 

5. The Washing machine as set forth in claim 1, Wherein 
the comparator unit comprises: 

a ?rst comparator to output a ?rst current signal to the 
control unit if the amount of current is more than a 
highest limit of the predetermined range, and 

a second comparator to output a second current signal to 
the control unit if the amount of current is less than a 
loWest limit of the predetermined range, 

Wherein the control unit reduces the concentration of the 
disinfecting liquid by controlling the drive unit if the 
excessive current signal is generated, and generates an 
alarm if the insufficient current signal is generated. 

6. The Washing machine as set forth in claim 1, Wherein 
the drive unit comprises: ?rst and second sWitching circuits 
that 

receive ?rst and second sWitching signals alternating 
betWeen ?rst and second levels and having opposite 
phases, and 

respectively output the ?rst and second control voltages, 
Which have opposite phases. 

7. The Washing machine as set forth in claim 6, Wherein: 

the ?rst and second sWitching circuits are alternately 
turned on by the ?rst and second sWitching signals, so 
that the ?rst and second control voltages have phases 
and periods substantially identical With those of the ?rst 
and second sWitching signals. 

8. A method of controlling a Washing machine, the 
Washing machine having a disinfecting liquid dispenser to 
provide a disinfecting liquid to disinfect laundry, and a drive 
unit to generate ?rst and second control voltages, and to 
output the ?rst and second control voltages to the disinfect 
ing liquid dispenser to control a concentration of the disin 
fecting liquid, the method comprising: 

determining an amount of driving current using the ?rst 
and second control voltages; 

continuously generating the ?rst and second control volt 
ages if the amount of driving current falls Within a 
predetermined range; and 

restricting an operation of the Washing machine if the 
amount of driving current deviates from the predeter 
mined range. 
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9. The method as set forth in claim 8, wherein: 

the generating of the ?rst and second control voltages is 
stopped if the amount of driving current eXceeds a 
highest limit of the predetermined range; and 

an alarm is generated and the operation of the Washing 
machine is stopped if the amount of driving current is 
reduced to less than a loWest limit of the predetermined 
range. 

10. An apparatus, comprising: 

a disinfecting liquid dispenser dispensing a disinfecting 
liquid to a Washing machine; 

a driver outputting ?rst and second control voltages to the 
disinfecting liquid dispenser to control a concentration 
of the disinfecting liquid; 

a comparator determining whether a concentration of the 
disinfecting liquid is Within a predetermined range; and 

a controller, controlling the driver outputting the ?rst and 
second control voltages based on the determination of 
the comparator. 

11. The apparatus according to claim 10, Wherein: 

the controller outputs ?rst and second sWitching signals to 
respectively control the driver outputting the ?rst and 
second control voltages. 

12. The apparatus according to claim 11, Wherein: 

the comparator sends a ?rst signal to the controller if the 
concentration of the disinfecting liquid eXceeds the 
predetermined range; and 

the comparator sends a second signal to the controller if 
the concentration of the disinfecting liquid is beloW the 
predetermined range. 

13. The apparatus according to claim 12, Wherein the 
comparator comprises: 

a ?rst cornparator sending the ?rst signal; and 

a second cornparator sending the second signal. 
14. The apparatus according to claim 12, Wherein: 

When the controller receives the ?rst signal, the controller 
outputs the ?rst and second sWitching signals to respec 
tively reduce the ?rst and second control voltages; and 

When the controller receives the second signal, the con 
troller generates an alarm. 

15. The apparatus according to claim 14, Wherein: 

When the controller receives the second signal, the con 
troller also shuts off the apparatus. 

16. The apparatus according to claim 10, further corn 
prising: 

a current detector determining an amount of current 
?oWing through the driver, 

Wherein the comparator determines whether the concen 
tration of the disinfecting liquid is Within the predeter 
rnined range based on the determined amount of cur 
rent. 
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17. The apparatus according to claim 10, Wherein the 
disinfecting liquid dispenser comprises: 

at least two metal plates, 

Wherein the ?rst and second control voltages are applied 
to the at least two metal plates to produce metal ions in 
the disinfecting liquid through electrolysis. 

18. The apparatus according to claim 17, Wherein: 

the at least two metal plates are silver; 

the metal ions are silver ions; and 

the concentration of the disinfecting liquid is the concen 
tration of silver in the disinfecting liquid. 

19. The apparatus according to claim 18, Wherein: 

When the concentration of silver in the disinfecting liquid 
is Within the predetermined range, the disinfecting 
liquid provides an antibacterial effect to an item being 
Washed in the Washing machine Without discoloring the 
item. 

20. The apparatus according to claim 11, Wherein the 
driver cornprises: 

?rst and second sWitching circuits, respectively receiving 
the ?rst and second sWitching signals, 

Wherein the ?rst and second sWitching signals each alter 
nate betWeen ?rst and second levels, have opposite 
phases, and 

respectively output the ?rst and second control voltages 
such that the ?rst and second control voltages have 
opposite phases. 

21. The apparatus according to claim 20, Wherein: 

the ?rst and second sWitching circuits are alternately 
turned on by the ?rst and second sWitching signals, so 
that the ?rst and second control voltages have phases 
and periods respectively identical With those of the ?rst 
and second sWitching signals. 

22. A method to control an apparatus including a driver 
and a disinfecting liquid dispenser, the method comprising: 

outputting ?rst and second control voltages from the 
driver to the disinfecting liquid dispenser; 

determining a magnitude of a driving current ?oWing 
through the driver; 

determining whether the magnitude of the driving current 
is Within a predetermined range; 

if the magnitude of the driving current is Within the 
predetermined range, maintaining the ?rst and second 
control voltages for a predetermined amount of time; 

if the magnitude of the driving current is greater than the 
predetermined range, reducing the ?rst and second 
control voltages; and 

if the magnitude of the driving current is less than the 
predetermined range, generating an alarm. 
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23. A Washing machine, comprising: ages applied to the at least tWo silver plates according 
d, _ f _ 1, ,d d, _ d to the concentration of the silver solution. 

a 1s1n ecting 1qu1 ispenser, an 24' Amethod, Comprising: 

at least tWo silver plates, controlling a magnitude of voltages applied to silver 
plates according to a concentration of a silver solution, 
to maintain the concentration of the silver solution in an 

of a silver solution in an appropriate range to provide appropriate range to Pm‘dde a Suf?cient disinfecting 
a suf?cient disinfecting effect and prevent laundry frorn effect and prevent laundry from being discolored 

being discolored, by controlling a magnitude of volt 

Wherein the Washing machine maintains a concentration 

* * * * * 


