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(57) ABSTRACT 

The present invention provides a ?ush apparatus and a ?ush 
control method thereof. The ?ush control method includes the 
steps of detecting a target, counting an interval time from a 
previous ?ush to the detection of the target, and comparing 
the interval time With at least one pre-set interval time to 
determine an operating mode of the ?ush apparatus. 
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providing a flush apparatus @801 

l 
detecting a target and performing the N302 
flush operation when the target has left 

i 
counting an interval time from the N303 
flush to the detection of the target 

I 
comparing the interval time with at least N804 
one pre-set interval time to determine an 
operating mode of the flush apparatus 

FIG. 3 
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FLUSH APPARATUS AND FLUSH CONTROL 
METHOD THEREOF 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This non-provisional application claims priority 
under 35 U.S.C. §119(a) on Patent Application No(s). 
2008101298243 ?led in the People’s Republic of China on 
Aug. 7, 2008, the entire contents of Which are hereby incor 
porated by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of Invention 
[0003] The present invention relates to a ?ush apparatus 
and a ?ush control method thereof and, in particular, to a ?ush 
apparatus and its ?ush control method having energy-saving 
and Water- saving functions. 
[0004] 2. RelatedArt 
[0005] Under the emerging environment protection trend, 
various energy-saving techniques are also developed rapidly 
to save various kinds of resources. In some occasions, 
improvements still have to be made to satisfy the energy 
saving requirement. For example, a conventional ?ush 
method of a public urinal is to change the ?ush time according 
to the frequency of use. The ?ush time gets shorter as the 
frequency of use gets higher, and the ?ush time gets longer as 
the frequency of use gets loWer. HoWever, such a ?ush method 
is simple and cannot be adapted to the neW energy-saving age. 

SUMMARY OF THE INVENTION 

[0006] In vieW of the foregoing, the present invention is to 
provide a diversi?ed ?ush control method to satisfy the 
present requirement and achieve the Water- saving effect. The 
present invention further provides a ?ush apparatus having 
the energy-saving and Water-saving functions and its ?ush 
control method. 
[0007] To achieve the above, the present invention dis 
closes a ?ush apparatus including a valve, an actuator unit, a 
poWer supply unit, a booster unit and a control unit. The 
actuator unit is connected to the valve. The booster unit is 
electrically connected to the actuator unit and the poWer 
supply unit. The control unit detects the poWer supply unit 
and outputs a control signal to the booster unit according to 
the detection to enable the actuator unit. 
[0008] The ?ush apparatus is preferably an automatic ?ush 
urinal. 
[0009] The ?ush apparatus further includes a detecting unit 
for transmitting a detection signal to the control unit. The 
detecting unit is preferably an infrared detecting unit. The 
detecting unit includes a transmitting element and a receiving 
element. When a target starts to use the ?ush apparatus, the 
transmitting element transmits an infrared signal, thereby 
detecting Whether the receiving element receives the infrared 
signal so as to determine Whether the target exists or not. The 
control unit performs a time counting operation according to 
the detection signal. 
[0010] The actuator unit includes an electromagnetic ele 
ment or a solenoid. 

[0011] The poWer supply unit includes a recti?er or a bat 
tery such as a solar cell or a rechargeable battery. 

[0012] The control signal is a duty cycle control signal, a 
frequency control signal or a voltage control signal. 
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[0013] The booster unit includes a converter and at least 
one sWitch element electrically connected to the converter. 
The converter is preferably a DC/DC converter, and the 
sWitch element is preferably a transistor. 
[0014] The control unit includes a micro-controller unit 
(MCU) and a detecting element electrically connected to the 
MCU. The detecting element is electrically connected to the 
poWer supply unit to detect electric poWer of the poWer supply 
unit and to transmit an electric poWer signal to the MCU. The 
MCU transmits the control signal according to the electric 
poWer signal. 
[0015] The ?ush apparatus further includes an energy stor 
age unit and a sWitch unit. The energy storage unit is electri 
cally connected to the actuator unit, and the sWitch unit is 
electrically connected to the booster unit and the energy stor 
age unit. The energy storage unit includes a capacitor, and the 
sWitch unit includes at least one transistor. 
[0016] The actuator unit includes a ?rst state and a second 
state, and is changed into the ?rst state or the second state by 
the control unit. 
[0017] The ?ush apparatus further includes a sWitch unit 
electrically connected betWeen the control unit and the actua 
tor unit. The sWitch unit is activated or deactivated corre 
sponding to the ?rst state or the second state of the actuator 
unit. The valve is opened When the actuator unit is in the ?rst 
state and is enabled, and the valve is closed When the actuator 
unit is in the second state and is enabled. 
[0018] To achieve the above, the present invention also 
discloses a ?ush control method applied to a ?ush apparatus. 
The ?ush control method includes the steps of: detecting a 
target, counting an interval time from a previous ?ush to the 
detection of the target, and comparing the interval time With 
at least one pre-set interval time to determine an operating 
mode of the ?ush apparatus. The interval time is counted 
according to a detection signal transmitted by the ?ush appa 
ratus. 

[0019] The operating mode includes the steps of: counting 
the number of times of detection of the target, and comparing 
the number of times With at least one pre-set number of times 
to determine a ?ush time of the ?ush apparatus. 
[0020] Alternatively, the operating mode can includes the 
steps of: counting a use time of the target, and comparing the 
use time With at least one pre-set use time to determine a ?ush 
time of the ?ush apparatus. 
[0021] Or else, the operating mode can includes the step of 
comparing a ?ush time of the ?ush With at least one pre-set 
?ush time to determine a ?ush time of the ?ush apparatus. 
[0022] In addition, the present invention further discloses a 
?ush control method applied to a ?ush apparatus, Which 
includes the steps of: detecting a target, obtaining a compari 
son parameter according to a ?ush of the ?ush apparatus or 
the target, and determining an operating mode of the ?ush 
apparatus according to the comparison parameter. 
[0023] In addition, the present invention further discloses a 
?ush control method applied to a ?ush apparatus, Which 
includes the steps of: detecting a target, counting the number 
of times of detection of the target, and comparing the number 
of times With at least one pre- set number of times to determine 
a ?ush time of the ?ush apparatus. The number of times of 
detection of the target is counted according to a detection 
signal transmitted by the ?ush apparatus. 
[0024] In addition, the present invention further discloses a 
?ush control method applied to a ?ush apparatus, Which 
includes the steps of: detecting a target, counting a use time of 
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the target, and comparing the use time With at least one pre- set 
use time to determine a ?ush time of the ?ush apparatus. The 
use time of the target is counted according to a detection 
signal transmitted by the ?ush apparatus. 
[0025] In addition, the present invention further discloses a 
?ush control method applied to a ?ush apparatus, Which 
includes the steps of: detecting a target, and comparing a ?ush 
time of the ?ush apparatus With at least one pre-set ?ush time 
to determine next ?ush time of the ?ush apparatus. 

[0026] As mentioned above, the automatic ?ush apparatus 
and its ?ush control method of the present invention can 
determine the operating mode of the ?ush apparatus accord 
ing to the comparison betWeen the interval time and the 
pre-set interval time. The operating modes have different 
comparison parameters correspondingly. For example, the 
numbers of times of detection of the targets are adapted to be 
a comparisonbase in the ?rst operating mode, the use times of 
the targets are adapted to be a comparison base in the second 
operating mode, and the ?ush times are adapted to be a 
comparison base in the third operating mode to determine the 
required ?ush time. In addition, the modes of the present 
invention may also be independently or combinatively used 
Without comparing the interval time With the pre- set interval 
time. Thus, the ?ush control method of the invention has 
diversi?ed comparison parameters so that the variety can be 
increased, the requirement of energy-saving can be satis?ed 
and the Water-saving effect can be achieved. 

[0027] In addition, the automatic ?ush apparatus of the 
present invention controls the operation of the booster unit 
according to the control signal so that the operation time of 
the booster unit can be shortened, the poWer consumption of 
the poWer supply unit can be decreased, and the energy 
saving effect can be thus achieved. In addition, When the 
electric poWer supplied by the poWer supply unit is decreased, 
the control signal may also control the booster unit for trans 
forming su?icient electric poWer to enable the actuator unit so 
that the electric poWer availability can be enhanced. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0028] The present invention Will become more fully 
understood from the subsequent detailed description and 
accompanying draWings, Which are given by Way of illustra 
tion only, and thus are not limitative of the present invention, 
and Wherein: 

[0029] FIG. 1 is a schematic block diagram shoWing an 
automatic ?ush apparatus according to a preferred embodi 
ment of the present invention; 
[0030] FIG. 2 is a schematic block diagram shoWing 
another automatic ?ush apparatus according to the preferred 
embodiment of the present invention; 
[0031] FIG. 3 is a How chart shoWing a ?ush control method 
applied to the automatic ?ush apparatus of the present inven 
tion; 
[0032] FIG. 4A shoWs a ?rst operating mode of the ?ush 
control method according to the preferred embodiment of the 
present invention; 
[0033] FIG. 4B shoWs a second operating mode of the ?ush 
control method according to the preferred embodiment of the 
present invention; and 
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[0034] FIG. 4C shoWs a third operating mode of the ?ush 
control method according to the preferred embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0035] The present invention Will be apparent from the 
folloWing detailed description, Which proceeds With refer 
ence to the accompanying draWings, Wherein the same refer 
ences relate to the same elements. 

[0036] Referring to FIG. 1, an automatic ?ush apparatus 1 
includes a valve 11, an actuator unit 12, a poWer supply unit 
13, a booster unit 14, a control unit 15 and a detecting unit 16. 
The automatic ?ush apparatus 1 can be an automatic ?ush 
urinal. The control unit 15 detects the poWer supply unit 13 
and outputs a control signal SC to the booster unit 14 accord 
ing to the detection to enable the actuator unit 12. The detect 
ing unit 16 transmits a detection signal S D to the control unit 
15. 
[0037] The valve 11 functions as a sWitch for ?ushing. 
When the valve 11 is opened, the ?ush apparatus 1 can ?ush. 
When the valve 11 is closed, the ?ush apparatus 1 cannot 
?ush. The actuator unit 12 connected to the valve 11 actuates 
the valve 11. The actuator unit 12 can include an electromag 
netic element, such as a solenoid. The poWer supply unit 13 
supplies the electric poWer, and includes a battery, such as a 
solar cell. Alternatively, the poWer supply unit 13 includes a 
recti?er, Which can convert the AC poWer into the DC poWer. 
Of course, the poWer supply unit 13 can also include a 
rechargeable battery. 
[0038] The booster unit 14 is electrically connected to the 
actuator unit 12 and the poWer supply unit 13, and can boost 
the electric poWer outputted from the poWer supply unit 13 
and enable the actuator unit 12 to actuate the valve 11. The 
control unit 15 detects the poWer supply unit 13 and outputs 
the control signal SC to the booster unit 14 according to the 
detection to enable the actuator unit 12. The control unit 15 
can detect the electric poWer of the poWer supply unit 13. 
[0039] Consequently, When the electric poWer supplied by 
the poWer supply unit 13 is decreased, the control unit 15 can 
adjust the outputted control signal SC to the booster unit 14 
according to its detection, thereby enabling the booster unit 
14 to boost according to the control signal SC so as to generate 
suf?cient electric poWer to enable the actuator unit 12. The 
control signal SC can be a duty cycle control signal, a fre 
quency control signal or a voltage control signal. Through 
adjusting the duty cycle, frequency or voltage of the control 
signal SC, the booster unit 14 can be enabled in response to 
different electric poWer and generate su?icient electric poWer 
to enable the actuator unit 12. 
[0040] In addition, the booster unit 14 can be controlled to 
operate according to the control signal S C. The poWer supply 
unit 13 cannot consume the electric poWer until the booster 
unit 14 operates. So, the operating time of the booster unit 14 
can be shortened according to the control signal SC, and the 
electric poWer consumption of the poWer supply unit 13 can 
be avoided. 
[0041] FIG. 2 shoWs an automatic ?ush apparatus 1 accord 
ing to another embodiment of the invention. In this embodi 
ment, the control unit 15 may include a micro-controller unit 
(MCU) 151 and a detecting element 152 electrically con 
nected to the MCU 151. The detecting element 152 is elec 
trically connected to the poWer supply unit 13 and can detect 
the electric poWer of the poWer supply unit 13 and transmit an 
electric poWer signal S P to the MCU 151, Which transmits the 
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control signal SC according to the electric poWer signal S P. 
For example, When the drop of the electric poWer is detected, 
the MCU 151 may increase the duty cycle, frequency or 
voltage of the control signal SC so that the booster unit 14 is 
enabled according to the control signal S C. 

[0042] In addition, the booster unit 14 can include a con 
verter 141 and at least one sWitch element 142 electrically 
connected to the converter 141. The converter 141 can be a 

DC/DC converter, and the sWitch element 142 can be a tran 
sistor. The control unit 15 transmits the control signal SC and 
enables the sWitch element 142 to sWitch. The converter 141 
can boost according to the sWitching, and can obtain different 
boosting effects by adjusting the control signal SC in response 
to different electric poWer supplied by the poWer supply unit 
13. 

[0043] In addition, the ?ush apparatus 1 further includes an 
energy storage unit C and a sWitch unit S1. The energy storage 
unit C is electrically connected to the actuator unit 12, and the 
sWitch unit S1 is electrically connected to the booster unit 14 
and the energy storage unit C. The energy storage unit C 
includes a capacitor. Thus, the sWitch unit S1 can include at 
least one transistor. When the control unit 15 transmits the 
control signal SC to the booster unit 14, the sWitch unit S1 can 
turn on so that the energy storage unit C is charged by the 
booster unit 14. When the control unit 15 stops enabling the 
booster unit 14, the sWitch unit S1 turns off so that the energy 
storage unit C is discharged and thus enable the actuator unit 
12. In this embodiment, the control unit 15 enables the 
booster unit 14 for several milliseconds, for example. In addi 
tion, the energy storage unit C has the voltage regulating 
effect. 

[0044] In addition, the actuator unit 12 includes a ?rst state 
and a second state, and is changed into the ?rst state or the 
second state by the control unit 15. For example, the actuator 
unit 12 is in the ?rst state When the control unit 15 transmits 
a tum-on signal SON to the actuator unit 12 to turn on the 
actuator unit 12, and the actuator unit 12 is in the second state 
When the control unit 15 transmits a tum-off signal S OFF or no 
signal to the actuator unit 12 to turn off the actuator unit 12. 
The ?ush apparatus 1 further includes a sWitch unit S2 elec 
trically connected betWeen the control unit 15 and the actua 
tor unit 12. The sWitch unit S2 is activated or deactivated 
corresponding to the ?rst state or the second state of the 
actuator unit. 

[0045] The valve 11 is opened When the actuator unit 12 is 
in the ?rst state and enabled, and the valve 11 is closed When 
the actuator unit 12 is in the second state and enabled. The 
?ush control method of the ?ush apparatus 1 Will be described 
in the folloWing. When the ?ush apparatus 1 starts to ?ush, the 
control unit 15 turns on the actuator unit 12 and transmits the 
control signal SCto the booster unit 14, and the booster unit 14 
boosts and enables the actuator unit 12. Because the actuator 
unit 12 is in the ?rst state and enabled, the valve 11 is opened 
to perform the ?ush operation. Thereafter, the control unit 15 
stops enabling the booster unit 14 and thus prevents from 
consumption of the electric poWer. Meanwhile, the ?ush 
operation is still performed. 
[0046] When the ?ush apparatus 1 stops ?ushing, the con 
trol unit 15 turns off the actuator unit 12 and transmits the 
control signal SC to the booster unit 14 so that the booster unit 
14 boosts and enables the actuator unit 12. Because the actua 
tor unit 12 is in the second state and enabled, the valve 11 is 
closed and stops supplying the Water. As mentioned herein 
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above, the booster unit 14 is only enabled When the ?ush 
operation starts or stops. So, the electric poWer consumption 
can be greatly reduced. 
[0047] The detecting unit 16 is electrically connected to the 
control unit 15 and transmits the detection signal S D to the 
control unit 15. The detecting unit 16 can be an infrared 
detecting unit. In this embodiment, the detecting unit 16 
includes a transmitting element 161 and a receiving element 
1 62. Taking a urinal for example, When a target, such as a user, 
starts to use the urinal, the transmitting element 161 transmits 
an infrared signal, Which is re?ected by the target and then 
received by the receiving element 162, so that the urinal can 
detect the existence of the target. Then, When the target 
leaves, the receiving element 162 cannot receive the infrared 
signal, so that the urinal can detect that the target has left. The 
detection signal S D re?ects the tWo conditions and thus make 
the control unit 15 correspondingly operate. For example, the 
?ush operation is performed When the detected target leaves 
or When the target is using the urinal. 
[0048] The control unit 15 can perform a time counting 
operation according to the detection signal S D, and deter 
mines the timing of enabling the booster unit 14 by the control 
signal SC according to the time counting operation so that the 
time of ?ush can be controlled. For example, the time count 
ing operation is applied to the use time of the target. The ?ush 
time may be shortened as the use time of the target gets 
shorter. As mentioned hereinabove, the booster unit 14 is only 
enabled When the ?ush starts or stops. So, the ?ush time can 
be determined according to the timing of enabling the booster 
unit 14 by the control signal SC so that the Water-saving effect 
can be achieved. 

[0049] FIG. 3 is a How chart shoWing a ?ush control method 
applied to the automatic ?ush apparatus of the present inven 
tion. Referring to FIG. 3, the method includes steps S01 to 
S04. In step S01, an automatic ?ush apparatus is provided. In 
step S02, a target is detected. The steps S02 and S03 can be 
repeatedly performed by the ?ush apparatus, and the order of 
the steps S02 and S03 is not particularly limited. For example, 
When the target starts to use the urinal, a detecting unit detects 
the existence of the target. When the target leaves, the detect 
ing unit detects that the target has left so that the ?ush opera 
tion can be performed. Then, if another target Wants to use the 
urinal, the detecting unit performs the detection again. 
[0050] In step S03, an interval time from the previous ?ush 
to the detection of the target is counted. In this step, the ?ush 
apparatus can count the interval time, Wherein the start point 
of the interval time can be chosen as the beginning of the 
?ush, the middle of the ?ush or the ending of the ?ush, for 
example, and the end point can be chosen as the time instant 
after the ?ush and before the existence of the next target. The 
frequency of usage gets loWer as the interval time gets longer, 
and the frequency of usage higher as the interval time gets 
shorter. In addition, the interval time of this embodiment can 
have one or more samples. When the interval time has one 
sample, the interval time from one ?ush to the detection of the 
next target can be counted. When the interval time has many 
samples, the above-mentioned counting operation can be 
repeated to get many interval times. 
[0051] In step S04, the interval time is compared With at 
least one pre- set interval time to determine the operating 
mode of the ?ush apparatus. The pre-set interval time can be 
determined by the manufacturer or be set by the target. The 
?ush control method of this embodiment has a plurality of 
operating modes. The operating mode of the ?ush apparatus 
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is selected according to comparison between the interval time 
and the pre-set interval time. It is to be noted that if the interval 
time of this embodiment has many samples, the average of the 
samples can be obtained. The modes of this embodiment are 
designed according to different comparison parameters so 
that the variety can be increased, the requirement of energy 
saving can be satis?ed, and the Water-saving effect can be 
achieved. 
[0052] The ?ush control method of the present invention 
Will be described in the folloWing. As shoWn in FIG. 4A, the 
interval time is compared With a ?rst pre-set interval time 
(e. g., 30 seconds). When the interval time is shorter than the 
?rst pre-set interval time, a ?rst operating mode is chosen. 
The interval time of this embodiment can be counted accord 
ing to the detection signal S D, such as the detection signal S D 
corresponding to the detection of the leave of the ?rst target, 
and the detection signal S D corresponding to the detection of 
the existence of the second target. 
[0053] The ?rst operating mode includes the steps of count 
ing the number of times of detection of the target, and com 
paring the number of times With at least one pre-set number of 
times to determine the ?ush time of the ?ush apparatus 1. 
When many targets continuously use the ?ush apparatus 1, 
the detecting unit 16 of the ?ush apparatus 1 can detect many 
targets, and the ?ush apparatus can count the number of times 
of detection of the targets and perform the comparison. When 
the number of times is smaller than the pre-set number of 
times, such as 6, as the former ?ve targets use the ?ush 
apparatus, the ?ush time of the ?ush apparatus is 2.5 seconds. 
When the number of times is equal to the pre-set number of 
times as the sixth target uses the ?ush apparatus, the ?ush time 
of the ?ush apparatus is 3.5 seconds. When the number of 
times is greater than the pre-set number of times as the sev 
enth target uses the ?ush apparatus, the ?ush time of the ?ush 
apparatus is 3 seconds. 
[0054] It is to be noted that the control unit 15 of this 
embodiment only enables the booster unit 14 When the ?ush 
starts or stops so that the ?ush operation can be continuously 
performed. Thus, the ?ush time can be determined according 
to the time instants When the control unit 15 enables the 
booster unit 14. 
[0055] The comparison parameter considered in the ?rst 
operating mode is the number of times of detection of the 
targets, and the ?ush time can be determined accordingly so 
that the variety of the ?ush control method can be increased. 
In addition, the steps included in the ?rst operating mode can 
be independently used Without the comparison of the interval 
time With the ?rst pre-set interval time. 
[0056] As shoWn in FIG. 4B, the method of this embodi 
ment further includes the step of comparing the interval time 
With a second pre-set interval time (e. g., 30 minutes). When 
the interval time is shorter than the second pre-set interval 
time, a second operating mode is chosen. In this embodiment, 
the step of comparing the interval time With the second pre-set 
interval time cannot be performed until that the interval time 
is not shorter than the ?rst pre-set interval time. 
[0057] The second operating mode includes the steps of 
counting the use time of the target, and comparing the use 
time With at least one pre-set use time to determine the ?ush 
time of the ?ush apparatus. Each target has its use time, and 
the use time can be counted according to the detection signal 
S D. For example, the use time can be counted according to the 
detection signal S D corresponding to the detection of the 
existence of the target, and the detection signal S D corre 
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sponding to the detection of the leave of the target. For 
example, the use time starts from the detection of the exist 
ence of the target by the detecting unit 16 to the detection of 
the leave of the target by the detecting unit 16. The ?ush 
apparatus 1 can count the use time of each target and perform 
the comparison. When the use time is shorter than the ?rst 
pre-set use time (e.g., 20 seconds), the determined ?ush time 
is 3 seconds. When the use time is shorter than the second 
pre-set use time (e. g., 45 seconds) and longer than or equal to 
the ?rst pre-set use time, the ?ush time of the ?ush apparatus 
is 3 . 5 seconds. When the use time is longer than or equal to the 
second pre-set use time, the ?ush time of the ?ush apparatus 
is 4 seconds. 

[0058] The comparison parameter considered in the second 
operating mode is the use times of the targets, and the ?ush 
time can be determined accordingly so that the variety of the 
?ush control method can be increased. In addition, the steps 
included in the second operating mode can be independently 
used Without the comparison of the interval time With the 
second pre-set interval time. In addition, the second operating 
mode can also be used in conjunction With the ?rst operating 
mode. 

[0059] As shoWn in FIG. 4C, When the interval time is not 
shorter than the second pre-set interval time, a third operating 
mode is chosen. The third operating mode includes the step of 
comparing the ?ush time of the ?ush With the at least one 
pre-set ?ush time to determine the ?ush time of the ?ush 
apparatus. Each ?ush has its ?ush time, and the flush appa 
ratus 1 can record or get each ?ush time and perform the 
comparison to determine the next ?ush time. Herein, the 
previous ?ush time is compared With the pre-set ?ush time. 
[0060] In addition, the third operating mode of this embodi 
ment can be used in conjunction With the second operating 
mode. First, as shoWn in the second operating mode, the use 
time is compared With the ?rst pre-set use time. When the use 
time is shorter than the ?rst pre-set use time, the ?ush time of 
the previous ?ush is compared With a pre-set ?ush time (e. g., 
5 seconds). When the ?ush time is unequal to the pre-set ?ush 
time, the next ?ush time determined is 5 seconds. When the 
?ush time is equal to the pre-set ?ush time, the next ?ush time 
determined is 3 seconds. 

[0061] When the use time is shorter than the second pre-set 
use time (45 seconds) and longer than or equal to the ?rst 
pre-set use time (20 seconds), the ?ush time of the previous 
?ush is compared With the pre-set ?ush time. When the ?ush 
time is unequal to the pre-set ?ush time, the next ?ush time 
determined is 5 seconds. When the ?ush time is equal to the 
pre-set ?ush time, the next ?ush time determined is 3.5 sec 
onds. 

[0062] When the use time is longer than or equal to the 
second pre-set use time, the ?ush time of the previous ?ush is 
compared With the pre-set ?ush time. When the ?ush time is 
unequal to the pre-set ?ush time, the next ?ush time deter 
mined is 5 seconds. When the ?ush time is equal to the pre-set 
?ush time, the next ?ush time determined is 4 seconds. 

[0063] The comparison parameter considered in the third 
operating mode is the ?ush time, and the ?ush time is deter 
mined accordingly so that the variety of the ?ush control 
method can be increased. The step included in the third oper 
ating mode can be independently used Without the compari 
son of the interval time With the second pre-set interval time. 
In addition, at least tWo of the third operating mode, the ?rst 
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operating mode and the second operating mode can be 
applied together so that the variety of the ?ush control method 
can be enhanced. 

[0064] In summary, the automatic ?ush apparatus and its 
?ush control method of the present invention can determine 
the operating mode of the ?ush apparatus according to the 
comparison betWeen the interval time and the pre-set interval 
time. The operating modes have different comparison param 
eters correspondingly. For example, the numbers of times of 
detection of the targets are adapted to be a comparison base in 
the ?rst operating mode, the use times of the targets are 
adapted to be a comparison base in the second operating 
mode, and the ?ush times are adapted to be a comparison base 
in the third operating mode to determine the required ?ush 
time. In addition, the modes of the present invention may also 
be independently or combinatively used Without comparing 
the interval time With the pre- set interval time. Thus, the ?ush 
control method of the invention has diversi?ed comparison 
parameters so that the variety can be increased, the require 
ment of energy-saving can be satis?ed and the Water-saving 
effect can be achieved. 

[0065] In addition, the automatic ?ush apparatus of the 
present invention controls the operation of the booster unit 
according to the control signal so that the operation time of 
the booster unit can be shortened, the poWer consumption of 
the poWer supply unit can be decreased, and the energy 
saving effect can be thus achieved. In addition, When the 
electric poWer supplied by the poWer supply unit is decreased, 
the control signal may also control the booster unit for trans 
forming su?icient electric poWer to enable the actuator unit so 
that the electric poWer availability can be enhanced. 
[0066] Although the present invention has been described 
With reference to speci?c embodiments, this description is not 
meant to be construed in a limiting sense. Various modi?ca 
tions of the disclosed embodiments, as Well as alternative 
embodiments, Will be apparent to persons skilled in the art. It 
is, therefore, contemplated that the appended claims Will 
cover all modi?cations that fall Within the true scope of the 
present invention. 

What is claimed is: 
1. A ?ush apparatus, comprising: 
a valve; 
an actuator unit connected to the valve; 
a poWer supply unit; 
a booster unit electrically connected to the actuator unit 

and the poWer supply unit; and 
a control unit for detecting the poWer supply unit and 

outputting a control signal to the booster unit according 
to the detection to enable the actuator unit. 

2. The ?ush apparatus according to claim 1, further com 
prising: 

a detecting unit for transmitting a detection signal to the 
control unit. 

3. The ?ush apparatus according to claim 2, Wherein the 
detecting unit is an infrared detecting unit, and the ?ush 
apparatus is an automatic ?ush urinal. 

4. The ?ush apparatus according to claim 2, Wherein the 
detecting unit comprises a transmitting element and a receiv 
ing element, and When a target starts to use the ?ush appara 
tus, the transmitting element transmits an infrared signal, 
thereby detecting Whether the receiving element receives the 
infrared signal so as to determine Whether the target exists or 
not. 
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5. The ?ush apparatus according to claim 2, Wherein the 
control unit performs a time counting operation according to 
the detection signal. 

6. The ?ush apparatus according to claim 1, Wherein the 
actuator unit comprises an electromagnetic element or a sole 
noid. 

7. The ?ush apparatus according to claim 1, Wherein the 
poWer supply unit comprises a solar cell, a rechargeable bat 
tery, a battery or a recti?er. 

8. The ?ush apparatus according to claim 1, Wherein the 
control signal is a duty cycle control signal, a frequency 
control signal or a voltage control signal. 

9. The ?ush apparatus according to claim 1, Wherein the 
booster unit comprises a converter and at least one sWitch 
element electrically connected to the converter. 

10. The ?ush apparatus according to any one of claim 1, 
Wherein: 

the control unit comprises a micro-controller unit (MCU) 
and a detecting element electrically connected to the 
MCU; 

the detecting element is electrically connected to the poWer 
supply unit to detect electric poWer of the poWer supply 
unit and to transmit an electric poWer signal to the MCU; 
and 

the MCU transmits the control signal according to the 
electric poWer signal. 

11. The ?ush apparatus according to claim 1, further com 
prising an energy storage unit and a sWitch unit, Wherein the 
energy storage unit is electrically connected to the actuator 
unit, and the sWitch unit is electrically connected to the 
booster unit and the energy storage unit. 

12. The ?ush apparatus according to claim 11, Wherein the 
energy storage unit comprises a capacitor, and the sWitch unit 
comprises at least one transistor. 

13. The ?ush apparatus according to claim 1, Wherein the 
actuator unit comprises a ?rst state and a second state, and is 
changed into the ?rst state or the second state by the control 
unit. 

14. The ?ush apparatus according to claim 13, further 
comprising a sWitch unit electrically connected betWeen the 
control unit and the actuator unit, Wherein the sWitch unit is 
activated or deactivated corresponding to the ?rst state or the 
second state of the actuator unit, so that the valve is opened 
When the actuator unit is in the ?rst state and is enabled, and 
the valve is closed When the actuator unit is in the second state 
and is enabled. 

15. A ?ush control method applied to a ?ush apparatus, 
comprising steps of: 

detecting a target; 
counting an interval time from a previous ?ush to the 

detection of the target; and 
comparing the interval time With at least one pre-set inter 

val time to determine an operating mode of the ?ush 
apparatus. 

16. The method according to claim 15, Wherein the interval 
time is counted according to a detection signal transmitted by 
the ?ush apparatus. 

17. The method according to claim 15, Wherein the oper 
ating mode comprises: 

counting the number of times of detection of the target; and 
comparing the number of times With at least one pre-set 
number of times to determine a ?ush time of the ?ush 
apparatus. 
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18. The method according to claim 15, wherein the oper 
ating mode comprises: 

counting a use time of the target; and 
comparing the use time With at least one pre-set use time to 

determine a ?ush time of the ?ush apparatus. 
19. The method according to claim 15, Wherein the oper 

ating mode comprises: 
comparing a ?ush time of the ?ush apparatus With at least 

one pre-set ?ush time to determine next ?ush time of the 
?ush apparatus. 
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20. A ?ush control method applied to a ?ush apparatus, 
comprising steps of: 

detecting a target; and 

obtaining a comparison parameter according to a ?ush of 
the ?ush apparatus or the target, and determining an 
operating mode of the ?ush apparatus according to the 
comparison parameter. 

* * * * * 


