
1/13

FIG. 1



2/13

NOZZLENOZZLE MOTOR

WATER
SUPPLY
SOURCE

WATER
SUPPLY

CONTROLLING
PART

CONTROLLING

PART

PRESSURE
REGULATING

PART

HEATING
PART

MANIPULATION
PART

(REMOTE
CONTROL)

NOZZLE
CLEANSING
CHAMBER

SPRAY
NOZZLE

POWER
SUPPLY
CIRCUIT

POWER
SUPPLY

FLOW
CHANNEL

SWITCHING
PART

FIG. 2



3/13

PROTECTIVE
ELECTRONIC

CIRCUIT

FIRST
TEMPERATURE

SENSOR

SECOND
TEMPERATURE

SENSOR

WATER
SUPPLY
SOURCE

WATER SUPPLY
CONTROLLING PART

HEATING
PART

DRIVING
PART

NOZZLE

FLOW
CHANNEL

SWITCHING
PART

JETTING

SECOND
FUNCTIONAL

PART

FIRST
FUNCTIONAL

PART

CONTROLLING
PART

MONITORING
PART

FAILURE
DIAGNOSIS

PART

FIG. 3



4/13

DIAGNOSE AND 
SENSE FAILURE OF PROTECTIVE 

ELECTRONIC CIRCUIT 
ITSELF?

RECEIVE BOTTOM
WASHING SIGNAL (START)

WATER SUPPLY CONTROLLING PART
MAINTAINS CLOSED STATE
(PROHIBITS JETTING)

YES

(ASSUME FAILURE OF 

PROTECTIVE ELECTRONIC 
CIRCUIT COMPONENTS)

YES

(ASSUME HEATER ON FAILURE)

NO (NO ABNORMALITY)

NO
SENSE HIGH TEMPERATURE

BY FIRST TEMPERATURE SENSOR

SENSE HIGH TEMPERATURE
BY SECOND TEMPERATURE

SENSOR?

WATER SUPPLY CONTROLLING PART

CLOSED     OPEN

HEATER ENERGIZATION ON      OFF

WATER SUPPLY CONTROLLING PART
OPEN     CLOSED

STOP JETTING     LATCH

SWITCH FLOW CHANNEL
STANDBY POSITION

OPEN TO BOTTOM WASHING SIDE

FLOW CHANNEL
BOTTOM SIDE     STANDBY POSITION

CONTINUE
JETTING

FIG. 4



5/13

NO FAILURE?

FAILURE DIAGNOSIS OF
CONTROLLING PART

START
(INPUT OF WATER PASSING COMMAND)

FAILURE DIAGNOSIS

END

JETTING “OK”

JETTING “PROHIBITED”

NO FAILURE?

FAILURE DIAGNOSIS OF
MONITORING PART

MONITORING PART

STOPS DRIVING PART

CONTROLLING PART
STOPS

DRIVING PART

CONTROLLING PART
STOPS

DRIVING PART

NO FAILURE?

FAILURE DIAGNOSIS OF
DRIVING PART

FIG. 5



6/13

CONTROLLING PART

DRIVING PART

(SWITCH)

WATER SUPPLY
CONTROLLING

PART

FIG. 6



7/13

DRIVING PART

(SWITCH 2)

DRIVING PART

(SWITCH 1)

SECOND

TEMPERATURE

SENSOR

MONITORING

PART

CONTROLLING

PART

WATER SUPPLY

CONTROLLING

PART

FIG. 7



8/13

PROTECTIVE
ELECTRONIC

CIRCUIT

FIRST
TEMPERATURE

SENSOR

SECOND
TEMPERATURE

SENSOR

WATER
SUPPLY
SOURCE

WATER SUPPLY
CONTROLLING PART

HEATING
PART

DRIVING
PART

NOZZLE

FLOW
CHANNEL

SWITCHING
PART

JETTING

SECOND
FUNCTIONAL

PART

FIRST
FUNCTIONAL

PART

CONTROLLING
PART

HIGH
TEMPERATURE

SENSING
PART

TEMPERATURE
DETECTING

PART

MONITORING
PART

FAILURE
DIAGNOSIS

PART

TEST MODE
SWITCHING

CIRCUIT
(SWITCHING PART)

FIG. 8



9/13

TEMPERATURE
DETECTING

PART
(DETECTING

RESISTOR)

CONTROLLING
PART

SECOND
TEMPERATURE

SENSOR
(VARIABLE
RESISTOR)

TEST MODE

SWITCHING
CIRCUIT

(SWITCHING PART)

FIG. 9



10/13

TIMER 2    Tc2

D     FIRST TEMPERATURE SENSOR

C     SECOND TEMPERATURE SENSOR

FAILURE DIAGNOSIS

A    SECOND TEMPERATURE SENSOR

B    FIRST TEMPERATURE SENSOR

OPEN WATER SUPPLY CONTROLLING PART

TIMER 1    Tc1

START
DETERMINATION

NORMAL END

TIMER 1

COUNTED UP?

TIMER 2
COUNTED UP?

DETECT FAILURE OF
SECOND TEMPERATURE SENSOR,

PROHIBIT JETTING

E    SECOND TEMPERATURE SENSOR

NORMAL END

B    FIRST TEMPERATURE SENSOR

TIMER 1    Tc1

FIG. 10



11/13

PROTECTIVE
ELECTRONIC

CIRCUIT

FIRST
TEMPERATURE

SENSOR

SECOND
TEMPERATURE

SENSOR

WATER
SUPPLY
SOURCE

WATER SUPPLY
CONTROLLING PART

DRIVING
PART

NOZZLE

FLOW
CHANNEL

SWITCHING
PART

JETTING

SECOND
FUNCTIONAL

PART

FIRST
FUNCTIONAL

PART

HIGH
TEMPERATURE

SENSING
PART

TEMPERATURE
DETECTING

PART

MONITORING
PART

FAILURE
DIAGNOSIS

PART

TEST MODE
SWITCHING

CIRCUIT
(SWITCHING PART)

HEATING
PART

CONTROLLING
PART

FIG. 11



12/13

SECOND
TEMPERATURE

SENSOR

WATER
SUPPLY
SOURCE

WATER SUPPLY
CONTROLLING PART

HEATING
PART

TANK

TRANSPORTING
PART

FIRST
TEMPERATURE

SENSOR

PROTECTIVE
ELECTRONIC

CIRCUIT

DRIVING
PART

NOZZLE

FLOW
CHANNEL

SWITCHING
PART

JETTING

HIGH
TEMPERATURE

SENSING
PART

TEMPERATURE
DETECTING

PART

MONITORING
PART

FAILURE
DIAGNOSIS

PART

TEST MODE
SWITCHING

CIRCUIT
(SWITCHING PART)

SECOND
FUNCTIONAL

PART

FIRST
FUNCTIONAL

PART

CONTROLLING
PART

FIG. 12



13/13

WASHING FLOW
CHANNEL

BYPASS FLOW
CHANNEL

SPRAYING FLOW
CHANNEL

DRIVING
PART

CONTROLLING
PART

FIG. 13


