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Description

TECHNICAL FIELD

[0001] The present invention relates to a dishwasher
for washing an object to be washed such as dishes with
washing water.

BACKGROUND ART

[0002] Generally in a dishwasher, physical or chemical
degradation of parts advances from influences of heating
by a heater, detergent, oil washed off from the object to
be washed, and the like through long-term usage. It is
thus desirable to have a repair/inspection worker perform
inspection at a predetermined operation integrated time
and the like.
[0003] In an electrical device on which reliability and
safety are demanded, on the other hand, there is pro-
posed a technique of using a memory to store the counted
operation time in the memory, and automatically issuing
a warning or performing a display when the operation
integrated time becomes greater than or equal to a pre-
determined value. According to such a technique, the
user is informed of the inspection timing to urge preven-
tive maintenance (refer to PTL 1, for example).
[0004] The predetermined operation integrated time
can be detected by applying such a technique to a dish-
washer, so that the warning or the display of the inspec-
tion timing can be provided to the user.
[0005] In such a technique, the warning or the display
of the inspection timing is provided to the user when the
predetermined operation integrated time is reached, and
then the repair/inspection worker performs the inspec-
tion. In this case, the warning or the display of the inspec-
tion is canceled by clearing (set to "0") the operation in-
tegrated time, but the user continues to use the dish-
washer even after the inspection is finished.
[0006] Thus, the dishwasher may issue the warning or
perform the display for inspection to the user when the
predetermined operation integrated time is again
reached. When the inspection display is performed, the
user has a possibility of determining that inspection is
possible, but actually, the reliability and the safety are
difficult to guarantee since the usage period in which the
reliability and the safety of the product can be ensured
is already past. Furthermore, in reality, the part to replace
may not be manufactured even if there is a need for re-
pair. Therefore, performing the display or issuing the
warning of inspection again has a possibility of giving the
user a false impression that use can be made over a long
period of time as long as inspection is performed.
[0007] JP 2005-218489 A describes an electric house-
hold appliance notifying a user service lives of a product
and components and taking account of the use of the
product thereafter and replacement of the components.
In this respect, an electric household appliance is pro-
vided with a service life setting means setting the service

lives of the components for use in the electric household
appliance, a detecting means detecting the use frequen-
cy of the components, a storage means storing the use
frequency detected by the detecting means, a compari-
son means comparing the service life with the use fre-
quency, a service life determination means determining
whether the components reach the service lives or not
according to the result by the comparison means, a driv-
ing stop means, when determining the components to
reach the service lives by the result of the determination
by the service life determination means, forcedly stop-
ping the driving of the electric household appliance, and
a release means releasing the stop by the driving stop
means.
[0008] JP 2007-268163 A relates to an inspection to a
home electric appliance before failure occurs due to ag-
ing change or the like. In this respect, the home electric
appliance comprises a control device, a nonvolatile mem-
ory that is electrically rewritable, an alarm means to alarm
a usage situation to a user, and an operation start switch
operated to start operation. The control device records
at least either an accumulated number of times of oper-
ation or an accumulated time of operation with each op-
eration. When the record reaches a preliminarily stored
number of times of operation for execution of inspection
or time of operation for execution of operation, a display
is given to request for inspection to the home electric
appliance by the alarm means, and controls to prohibit
start of action even when a user turns on the operation
start switch.

Citation List

Patent Literature

[0009]

PTL 1: Japanese Patent No. 2666363
PTL 2: JP 2005-218489 A
PTL 3: JP 2007-268163 A

SUMMARY OF THE INVENTION

[0010] The invention is defined by the subject-matter
of independent claims 1 and 5. The dependent claims
are directed to advantageous embodiments.

ADVANTAGES OF THE INVENTION

[0011] Advantageously, it is provided a dishwasher
that does not have the possibility of giving the user the
false impression when the display or the warning of in-
spection is again preformed after the inspection is fin-
ished.
[0012] Advantageously, it is provided a dishwasher for
washing an object to be washed, the dishwasher includ-
ing an operation unit for inputting an instruction to the
dishwasher; a control unit for carrying out an operation
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control of the dishwasher based on the instruction input
by the operation unit; a display unit for displaying an op-
eration status of the dishwasher; and a storage unit for
storing information associated with an operation elapsed
state, and enabling read and write of the information. The
control unit performs a display of an inspection notifying
that an inspection timing of the dishwasher is reached
by the display unit when determined that an operation
time greater than or equal to a first predetermined time
has elapsed based on the information associated with
the operation elapsed state stored in the storage unit.
The display of the inspection is subsequently not per-
formed again regardless of an operation elapsed state
of the dishwasher by rewriting the information associated
with the operation elapsed state stored in the storage
unit at the time of the inspection.
[0013] The termination of the inspection is stored in
the storage unit, and thereafter, the display of the inspec-
tion is not performed again regardless of the operation
elapsed state, and hence false impression is not given
to the user.
[0014] The term "inspection" used in the present spec-
ification means the preventive inspection on the break-
down caused by the long-term usage, and does not mean
the inspection in the breakdown state.

BRIEF DESCRIPTION OF DRAWINGS

[0015]

FIG. 1 is a cross-sectional view of a dishwasher ac-
cording to a first exemplary embodiment of the
present invention.
FIG. 2 is a function block diagram showing a config-
uration of a control device of the dishwasher accord-
ing to the first exemplary embodiment of the present
invention.
FIG. 3 is a view showing a configuration of an oper-
ation unit and a display unit of the dishwasher ac-
cording to the exemplary embodiment of the present
invention.
FIG. 4 is a flowchart showing an operation at the time
of the operation of the dishwasher according to the
first exemplary embodiment of the present invention.
FIG. 5 is a flowchart of a demonstration working op-
eration at the time of repair/inspection of the dish-
washer according to the first exemplary embodiment
of the present invention.
FIG. 6 is a cross-sectional view of a dishwasher ac-
cording to a second exemplary embodiment of the
present invention.
FIG. 7 is a function block diagram showing a config-
uration of a control device of the dishwasher accord-
ing to the second exemplary embodiment of the
present invention.
FIG. 8 is a flowchart showing an operation at the time
of the operation of the dishwasher according to the
second exemplary embodiment of the present inven-

tion.
FIG. 9 is a flowchart of a demonstration working op-
eration at the time of repair/inspection of the dish-
washer according to the second exemplary embod-
iment of the present invention.
FIG. 10 is a cross-sectional view of a dishwasher
according to a third exemplary embodiment of the
present invention.
FIG. 11 is a function block diagram showing a con-
figuration of a control device of the dishwasher ac-
cording to the third exemplary embodiment of the
present invention.
FIG. 12 is a flowchart showing an operation at the
time of the operation of the dishwasher according to
the third exemplary embodiment of the present in-
vention.

DESCRIPTION OF EMBODIMENTS

[0016] Exemplary embodiments of the present inven-
tion will be hereinafter described with reference to the
drawings. It should be noted that the present invention
is not to be limited by such exemplary embodiments.

FIRST EXEMPLARY EMBODIMENT

[0017] First, a configuration of dishwasher 50 accord-
ing to a first exemplary embodiment of the present inven-
tion will be described.
[0018] FIG. 1 is a cross-sectional view of dishwasher
50 according to the first exemplary embodiment of the
present invention.
[0019] As shown in FIG. 1, dishwasher 50 includes
housing 1, which is accommodated in a built-in kitchen,
and washing tub 4, which includes opening 2 on an upper
side and which accommodates and washes dishes 3.
Washing tub 4 is connected to water piping by way of
water supply unit 5, and water is supplied into washing
tub 4 at the time of operation. Operation unit 6 for carrying
out ON/OFF of power supply, selection of operation
course, and the like, and display unit 7 for making a dis-
play of each state are arranged on a front surface of hous-
ing 1.
[0020] Washing tub 4 can be freely pulled out in a front
and back direction along rail 8 bridged substantially in a
horizontal direction on an inner side of both side surfaces
of housing 1.
[0021] Dish basket 9 for accommodating dishes 3 is
arranged inside washing tub 4. Washing nozzle 10 is
arranged in a freely rotating manner on a lower side of
dish basket 9. Heating unit 11 such as a heater for heating
the washing water is arranged inside washing tub 4, and
drain outlet 12 is provided on a bottom of washing tub 4.
[0022] Temperature detection unit 13 configured by a
thermistor, and the like for detecting the temperature of
washing tub 4, and washing pump 15 equipped with mo-
tor 14 for feeding the washing water accumulated at drain
outlet 12 to washing nozzle 10 are arranged on an outer

3 4 



EP 2 578 137 B1

4

5

10

15

20

25

30

35

40

45

50

55

side of washing tub 4. The washing water accumulated
at drain outlet 12 is circulated by washing pump 15, and
injected by washing nozzle 10 to wash dishes 3.
[0023] Lid body 16 for blocking opening 2 is arranged
on an upper side of housing 1. Lid body 16 is supported
in a freely up and down moving manner by a pair of left
and right parallel link mechanisms 17 including a pair of
front and back links. Seal member 18 of an elastic body
for sealing opening 2 of washing tub 4 is fixed to lid body
16. According to such a configuration, seal member 18
escapes to the upper side so as not to interfere with the
front and back movement of washing tub 4 when washing
tub 4 is pulled out.
[0024] Washing tub 4 includes an exhaust port for dis-
charging air in washing tub 4, and air blowing unit 20 for
supplying outside air into washing tub 4, and is configured
to discharge the moist air in washing tub 4 to outside
washing tub 4 through the exhaust port at the time of
drying step. Control device 24 for controlling the opera-
tion of dishwasher 50 is arranged on a front surface of a
front wall portion of washing tub 4.
[0025] FIG. 2 is a function block diagram showing a
configuration of control device 24 of dishwasher 50 ac-
cording to the first exemplary embodiment of the present
invention.
[0026] As shown in FIG. 2, control device 24 includes
load driving unit 22, storage unit 23, and control unit 21.
[0027] Load driving unit 22 drives water supply unit 5,
heating unit 11, washing pump 15, and the like. Storage
unit 23 stores information associated with an operation
elapsed state, and enables reading, writing, and erasing
of information. Control unit 21 exchanges information
with operation unit 6, display unit 7, load driving unit 22,
and storage unit 23, and sequentially controls each step
of washing, rinsing, and drying. The information associ-
ated with the operation elapsed state may use one of an
operation integrated time of dishwasher 50, a number of
operations, and a conduction time of control device 24.
In the following description, description is made with the
operation integrated time set as the information associ-
ated with the operation elapsed time.
[0028] The operation elapsed state stored in storage
unit 23 can be displayed on display unit 7, and the infor-
mation associated with the new operation elapsed state
can be written to storage unit 23 by having the user apply
a predetermined operation on operation unit 6.
[0029] FIG. 3 is a view showing a configuration of op-
eration unit 6 and display unit 7 of dishwasher 50 accord-
ing to the first exemplary embodiment of the present in-
vention. FIG. 4 is a flowchart showing an operation at the
time of the operation of dishwasher 50 according to the
first exemplary embodiment of the present invention.
FIG. 5 is a flowchart of demonstration working operation
at the time of repair/inspection of dishwasher 50 accord-
ing to the first exemplary embodiment of the present in-
vention. The operation and the effects of control device
24 of dishwasher 50 will now be described using such
drawings.

[0030] First, the operation and the effect in a normal
usage state of dishwasher 50 by a user will be described
with reference to FIG. 3 and FIG. 4.
[0031] First, the user pushes a "power OFF/ON" switch
of operation unit 6. Then, a "pause/start" switch is pushed
to start the operation (step S10).
[0032] Control unit 21 determines whether or not an
operation flag n, which indicates if the working operation
is to be started, stored in advance in storage unit 23 is
n=1 (step S11).
[0033] The operation flag n=1 is assumed to be written
in storage unit 23 if dishwasher 50 is normal when sub-
jected to examination at the time of factory shipment. If
the operation flag is n=0 in step S11, control unit 21 de-
termines whether or not an operation integrated time is
smaller than a predetermined time (first predetermined
time) (step S12).
[0034] If the operation flag is n=0 and the operation
integrated time is smaller than the predetermined time,
control unit 21 determines as abnormal, and displays ab-
normality on display unit 7 and also disables the operation
(step S13).
[0035] For example, if control device 24 is replaced by
repairing, the operation flag n is remained at "0", which
is an initial value since examination is not carried out at
the time of factory shipment. The operation integrated
time is smaller than the predetermined time as it is im-
mediately after control device 24 is replaced. When re-
placing control device 24 by repairing, or the like, the
operation flag needs to be set to n=1 or n=0 in accordance
with the operation integrated time through a method (see
FIG. 5) described later.
[0036] The operation integrated time in which inspec-
tion by the repair/inspection worker is necessary due to
long-term usage is set for the predetermined time (first
predetermined time). For example, a time (7000 hours)
corresponding to use for ten years is set for the prede-
termined time.
[0037] If the operation flag is n=0 and the operation
integrated time of dishwasher 50 is greater than or equal
to the predetermined time, determination is made as nor-
mal, and control unit 21 runs each step of washing, rins-
ing, and drying (step S14).
[0038] After the operation, control unit 21 adds the op-
eration time of this time to the operation integrated time
stored in storage unit 23, and stores the same in storage
unit 23 (step S15). Thereafter, the operation is terminated
(step S16).
[0039] If the operation flag is n=1 in step S11, control
unit 21 determines whether the operation integrated time
is smaller than the predetermined time (first predeter-
mined time) (step S17). If the operation integrated time
is greater than or equal to the predetermined time, control
unit 21 lights an "inspection" lamp of display unit 7 to
warn and display to the user that the inspection is nec-
essary due to long-term usage (step S18). If the operation
integrated time is smaller than the predetermined time,
the process proceeds to step S19.
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[0040] Control unit 21 then runs each step of washing,
rinsing, and drying (step S19), and adds the operation
time of this time to the operation integrated time and
stores the same in storage unit 23 (step S15). Thereafter,
the operation is terminated (step S16).
[0041] Thus, when the operation integrated time is
greater than or equal to the predetermined time in a state
(operation flag is n=1) at the time of the factory shipment,
dishwasher 50 displays the "inspection" lamp on a con-
stant basis and continues to warn and display to the user.
The user thereby notices the inspection display, and re-
quests for an inspection to the repair/inspection worker.
After the inspection is completed, the repair/inspection
worker sets the operation flag to n=0, so that the subse-
quent inspection lamp is not displayed.
[0042] The setting of the operation flag n=1 in the dem-
onstration working at the time of the factory shipment,
and the setting of the operation flag n=0 in the inspection
work carried out by the repair/inspection worker when
the "inspection" lamp is lighted by the long-term usage
will now be described with reference to FIG. 3 and FIG. 5.
[0043] The repair/inspection worker performs a prede-
termined operation with operation unit 6 to start the dem-
onstration working (step S50). For example, the demon-
stration working is started by pushing the "power
OFF/ON" switch while simultaneously pushing a "course"
switch and a "pause/start" switch of operation unit 6, and
then pushing the "course" switch a few more times. A
dedicated switch may be arranged, but this leads to in-
crease in cost, and hence a method in which the user
cannot easily operate using the switch that is usually used
in the normal operation is selected.
[0044] Control unit 21 displays a state of the operation
flag using a display lamp of display unit 7 (step S51). For
example, if the operation flag is n=1, a "high power" lamp
of display unit 7 is lighted, and if n=0, the lamp is not
lighted. The repair/inspection worker thus can easily
check the operation flag with his/her eyes.
[0045] Control unit 21 then displays the operation in-
tegrated time by display unit 7 (step S52). In the display
method, for example, a "dry" lamp is lighted when the
operation integrated time is greater than or equal to 1000
hours, a "reservation" lamp is lighted when greater than
or equal to 2000 hours, a "standard" lamp is lighted when
greater than or equal to 4000 hours, and a "small amount"
lamp is lighted when greater than or equal to 8000 hours.
The operation integrated time can be displayed by the
combination of lighting/non-lighting of the four display
lamps. The operation integrated time in a case where the
"small amount" and the "dry" lamps are lighted and the
other lamps are not lighted is greater than or equal to
9000 hours and smaller than 10000 hours. The operation
integrated time can be more finely displayed by increas-
ing the number of display lamps.
[0046] Control unit 21 then determines whether or not
the previously displayed operation flag is n=0 (step S53),
and determines whether a write mode of a memory, which
is storage unit 23, if n=0 (step S54).

[0047] The demonstration working is also used when
control device 24 is being replaced in repairing at the
time of normal breakdown other than in the step demon-
stration at the time of factory shipment and the inspection
by the repair/inspection worker at the time of ordinary
use. When replacing control device 24 due to breakdown
after using dishwasher 50 for a few years, the operation
integrated time needs to be read out from storage unit
23 (memory) of old control device 24 and written to stor-
age unit 23 (memory) of new control device 24 to carry
on the data to perform the inspection display.
[0048] The repair/inspection worker can read out, dis-
play, and write the operation integrated time easily and
in one work by carrying out the demonstration working.
Therefore, mistakes also do not occur. The demonstra-
tion working is terminated when not in the write mode of
the memory but only in the display of the operation inte-
grated time (step S55).
[0049] When replacing control device 24 for repair and
writing the operation integrated time, a predetermined
operation is performed by operation unit 6 to have storage
unit 23 (memory) in the write mode in step S54. For ex-
ample, change can be made to the memory write mode
by pushing the "pause/start" switch once during the dem-
onstration working.
[0050] The operation integrated time is input by per-
forming a predetermined operation on operation unit 6
(step S56). For example, the operation integrated time
is changed as 1000 → 2000 → 3000 → .... → 8000
(hours) every time the "course" switch is pushed. The
input operation integrated time is displayed similar to the
display method of the operation integrated time de-
scribed above by display unit 7 (step S57). If the written
operation integrated time is correct, the write of the mem-
ory is completed by performing a predetermined opera-
tion of operation unit 6, for example, by pushing the
"pause/start" switch once (step S58).
[0051] Control unit 21 then determines whether the
written operation integrated time is smaller than the pre-
determined time (step S59). If smaller than the predeter-
mined time, control unit 21 sets the operation flag to n=1,
and writes the same to the memory (steps S60, S61).
This is because if new control device 24 is used for repair,
the operation flag n is set to "0" in such a state and the
normal operation cannot be carried out. When the oper-
ation integrated time is smaller than the predetermined
time, inspection annunciation needs to be made on the
user in the use after the replacement of control device
24. The operation flag is thus set to n=1, similarly to the
time of factory shipment. Therefore, even if the repair is
carried out when the operation integrated time is smaller
than the predetermined time, the inspection display due
to the long-term usage may be integrated and the inspec-
tion lamp may be lighted in about ten years.
[0052] The setting of the operation flag n=1 at the time
of the factory shipment may be carried out at an arbitrary
timing by another means, but may be carried out as step
S60 in the demonstration working described above.
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[0053] If the operation integrated time written at the
time of repairing (step S56) is greater than or equal to
the predetermined time in step S59, the demonstration
working is terminated with the operation flag at n=0 since
the inspection repair is already terminated once. This is
so that the "inspection" lamp is not displayed again even
when the operation integrated time becomes greater than
or equal to the predetermined time once the inspection
repair is terminated.
[0054] At the time of the inspection, when the inspec-
tion worker checks the operation flag n by demonstration
working, it is normally n=1 in the determination of step
S53. When carrying out inspection according to the in-
spection annunciation, the operation integrated time is
greater than or equal to the predetermined time, and thus
control unit 21 sets the operation flag to n=0 by the de-
termination of step S62 (step S63), writes the same to
the memory (step S64), and then terminates the demon-
stration working (step S55). This is so that the "inspec-
tion" lamp is not displayed again even when the operation
integrated time becomes greater than or equal to the pre-
determined time once the inspection repair is terminated.
[0055] In the conventional dishwasher, the memory of
storage unit 23 is cleared at the time of the inspection to
return the operation integrated time to "0". The "inspec-
tion" lamp is thus lighted after elapse of about another
ten years after the inspection is completed, which may
give the user a false impression. Normally, there is a high
possibility the maintenance repairing parts may not exist
after twenty years, and thus a drawback in that a mistaken
message that repair or inspection can be carried out is
sent to the user may arise.
[0056] In the present invention, the operation flag is
set to n=0 in step S63 with the operation integrated time
as is, so that the "inspection" lamp is not again lighted.
If the operation integrated time is smaller than the pre-
determined time at the time of the inspection, the inspec-
tion annunciation needs to be made subsequently and
hence the demonstration working is terminated without
changing the operation flag n from n=1 after the deter-
mination of step S62.
[0057] In the present exemplary embodiment, the op-
eration flag n takes two values of "0" and "1", but may
take two or more values to distinguish two or more states.
For example, the operation flag n may take three values,
so that three states can be distinguished depending on
whether or not the operation integrated time exceeded
the first predetermined time, and whether or not the op-
eration integrated time exceeded the second predeter-
mined time. A more fine inspection repair support thus
can be made.
[0058] As described above, according to dishwasher
50 of the present exemplary embodiment, the replace-
ment of control device 24 at the time of repairing due to
breakdown, the operation of non-display of the inspection
lamp at the time of the inspection in long-term usage,
and furthermore, the write of the operation flag can all be
carried out with a simple method of demonstration work-

ing. The breakdown-inspection worker thus can easily
carry out the repair and inspection work without mistak-
enly operating or without performing a plurality of meth-
ods and means.
[0059] Furthermore, once the "inspection" lamp is light-
ed and the repair/inspection worker completes the in-
spection, the "inspection" lamp can be prevented from
being lighted again thereafter so as not to give a false
impression to the user. Moreover, the data can be saved
since the data of the operation integrated time is not reset
even after the inspection is terminated.
[0060] The operation flag n is used in which two values
of "0" or "1" can be selectively set in correspondence with
whether or not the operation time of greater than or equal
to the predetermined time has elapsed for the information
associated with the operation elapsed state stored in
storage unit 23. The operation elapsed state can be de-
termined by a digital operation flag n with the actual data
such as the operation integrated time, so that control de-
vice 24 can be simply and inexpensively configured and
caused to perform a reliable and stable control operation.
[0061] At the time of the normal operation by the user,
when the operation time of greater than or equal to the
predetermined time has elapsed, display and non-dis-
play of the inspection by display unit 7 are differed in
accordance with the value of the operation flag n. An
excessive false impression is thus not given to the user
even if dishwasher 50 is continuously used after the ter-
mination of the inspection carried out by the repair/in-
spection worker.
[0062] At the time of the inspection repair by the re-
pair/inspection worker, whether or not the operation time
of greater than or equal to the predetermined time has
elapsed can be notified to the repair/inspection worker
based on the value of the operation flag n. The tasks
such as the setting of the operation flag involved in the
inspection repair by the repair/inspection worker thus can
be reliably carried out without mistakes.
[0063] Furthermore, when storage unit 23 is replaced
at the time of the inspection repair (described as replace-
ment of entire control device 24 mounted with storage
unit 23 in the present exemplary embodiment), the infor-
mation associated with the operation elapsed state
stored in storage unit 23 before the replacement is written
to new storage unit 23 after the replacement to be carried
on. The information associated with the appropriate op-
eration elapsed state corresponding to the operation
elapsed state up to the relevant point can be set even
when storage unit 23 is replaced in the inspection repair
by changing the value of the operation flag n in accord-
ance with the information associated with the operation
elapsed state.
[0064] In the present exemplary embodiment, the op-
eration integrated time is stored in storage unit 23, but
similar effects can be obtained even when the number
of operations or the conduction time to control device 24
is assumed as the information associated with the oper-
ation elapsed state.
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[0065] In the present exemplary embodiment, an ex-
ample in which display unit 7 is configured by a plurality
of display lamps is shown, but the operation integrated
time can be more specifically displayed by using, for ex-
ample, a seven segment number display lamp, and the
like.
[0066] In the present exemplary embodiment, an ex-
ample in which the demonstration working is carried out
by a predetermined operation of operation unit 6 is
shown, but a dedicated switch for carrying out the dem-
onstration working may be arranged in control device 24.
[0067] The rewrite setting of the operation flag, the car-
ry-on process and the write process of the operation in-
tegrated time, and the like involved in the replacement
of control device 24 are carried out by a predetermined
operation of operation unit 6. However, the present in-
vention is not limited to such an example, and the dedi-
cated switch may be arranged in control device 24, or
the above-described processes may be carried out from
an externally connected device such as a memory writer.

SECOND EXEMPLARY EMBODIMENT

[0068] Dishwasher 51 according to a second exempla-
ry embodiment of the present invention will now be de-
scribed.
[0069] FIG. 6 is a cross-sectional view of dishwasher
51 according to the second exemplary embodiment of
the present invention. In FIG. 6, the same reference nu-
merals are denoted on the same configuring elements
as dishwasher 50 described in the first exemplary em-
bodiment to omit the description thereof.
[0070] Dishwasher 51 differs from dishwasher 50 de-
scribed in the first exemplary embodiment of the present
invention in that control unit 31 of control device 34 per-
forms a control different from control unit 21 of dishwash-
er 50.
[0071] FIG. 7 is a function block diagram showing a
configuration of control device 34 of dishwasher 51 ac-
cording to the second exemplary embodiment of the
present invention.
[0072] As shown in FIG. 7, control device 34 includes
load driving unit 22, storage unit 23, and control unit 31.
[0073] Load driving unit 22 drives water supply unit 5,
heating unit 11, washing pump 15, and the like. Storage
unit 23 stores the information associated with the oper-
ation elapsed state, and enables reading, writing, and
erasing of information. Control unit 31 exchanges infor-
mation with operation unit 6, display unit 7, load driving
unit 22, and storage unit 23 to sequentially control each
step of washing, rinsing, and drying. The information as-
sociated with the operation elapsed state may use one
of an operation integrated time of dishwasher 51, a
number of operations, and a conduction time of control
device 34. In the following description, description is
made with the operation integrated time set as the infor-
mation associated with the operation elapsed state.
[0074] The operation elapsed state stored in storage

unit 23 can be displayed on display unit 7, and the infor-
mation associated with the new operation elapsed state
can be written to storage unit 23 by having the user apply
a predetermined operation on operation unit 6.
[0075] Dishwasher 51 of the present exemplary em-
bodiment also includes operation unit 6 and display unit
7 having the configuration shown in FIG. 3.
[0076] FIG. 8 is a flowchart showing an operation at
the time of the operation of dishwasher 51 according to
the second exemplary embodiment of the present inven-
tion. FIG. 9 is a flowchart of demonstration working op-
eration at the time of repair/inspection of dishwasher 51
according to the second exemplary embodiment of the
present invention. The operation and the effects of con-
trol device 34 of dishwasher 51 will now be described
using such drawings.
[0077] First, the operation and the effect in a normal
usage state of dishwasher 51 by a user will be described
with reference to FIG. 3 and FIG. 8.
[0078] First, the user pushes a "power OFF/ON" switch
of operation unit 6. Then, a "pause/start" switch is pushed
to start the operation (step S110).
[0079] Control unit 31 determines whether or not the
operation flag n, which indicates if the working operation
is to be started, stored in advance in storage unit 23 is
n=1 (step Sill).
[0080] The operation flag n=1 is assumed to be written
in storage unit 23 if dishwasher 51 is normal when sub-
jected to examination at the time of factory shipment.
[0081] If the operation flag is n=0, control unit 31 de-
termines as abnormal, and displays abnormality with dis-
play unit 7 and disables the operation (step S112).
[0082] For example, if control device 34 is replaced by
repairing, the operation flag n is "0", which is an initial
value, since the examination at the time of factory ship-
ment is not performed. Therefore, when replacing control
device 34 by repairing and the like, the operation flag
needs to be set to n=1 through a method described later
(see FIG. 9).
[0083] Control unit 31 determines whether or not the
operation integrated time of dishwasher 51 is smaller
than a first predetermined time (step S113). An operation
integrated time in which inspection by the repair/inspec-
tion worker is necessary due to long-term usage is set
for the first predetermined time. For example, a time
(7000 hours) corresponding to use over about ten years
is set for the predetermined time.
[0084] If the operation integrated time is greater than
or equal to the first predetermined time in step S113,
control unit 31 determines whether or not the operation
integrated time is smaller than a second predetermined
time (step S114).
[0085] A maximum value of the operation integrated
time that can be stored in storage unit 23 is set for the
second predetermined time. For example, 15000 hours,
and the like are set for the second predetermined time.
The memory, which is storage unit 23, becomes more
expensive as the storable capacity becomes greater, and
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hence the maximum value of the operation integrated
time is also limited according to the capacity of the mem-
ory to use.
[0086] Control unit 31 runs each step of washing, rins-
ing, and drying without performing inspection display
since storage unit 23 is full when the operation integrated
time is greater than or equal to the second predetermined
time in step S114 (step S115), and then terminates the
operation (step S116).
[0087] If the operation integrated time is smaller than
the second predetermined time in step S114, control unit
31 lights the "inspection" lamp of display unit 7 to warn
or display to the user that the inspection due to long-term
usage is necessary (step S117).
[0088] Thereafter, control unit 31 runs each step of
washing, rinsing, and drying (step S118), adds the oper-
ation time of this time to the operation integrated time
(step S119), and terminates the operation (step S116).
[0089] Thus, in dishwasher 51 according to the present
exemplary embodiment, when the operation integrated
time is greater than or equal to the first predetermined
time and smaller than the second predetermined time,
the "inspection" lamp is displayed on a constant basis,
and warning and display continue to be made to the user.
The user then can notice the inspection display and re-
quest for an inspection to the repair/inspection worker,
where the inspection lamp is no longer displayed through
a method (see FIG. 9) described later after the inspection
is completed.
[0090] The operation of dishwasher 51 when the "in-
spection" lamp is lighted due to long-term usage and the
repair/inspection worker performs the inspection work
will now be described with reference to FIG. 3 and FIG. 9.
[0091] The repair/inspection worker performs a prede-
termined operation with operation unit 6 to start the dem-
onstration working of dishwasher 51 (step S150). For ex-
ample, the demonstration working is started by pushing
the "power OFF/ON" switch while simultaneously push-
ing a "course" switch and a "pause/start" switch of oper-
ation unit 6, and then pushing the "course" switch a few
more times. A dedicated switch may be arranged, but
this leads to increase in cost, and hence a method in
which the user cannot easily operate using the switch
that is used in the usual operation is selected.
[0092] Control unit 31 displays a state of the operation
flag using a display lamp of display unit 7 (step S151).
For example, if the operation flag is n=x, a "high power"
lamp of display unit 7 is lighted, and if n=0, the lamp is
not lighted. The repair/inspection worker thus can easily
check the operation flag with his/her eyes.
[0093] Control unit 31 then displays the operation in-
tegrated time by display unit 7 (step S152). In the display
method, for example, a "dry" lamp is lighted when the
operation integrated time is greater than or equal to 1000
hours, a "reservation" lamp is lighted when greater than
or equal to 2000 hours, a "standard" lamp is lighted when
greater than or equal to 4000 hours, and a "small amount"
lamp is lighted when greater than or equal to 8000 hours.

The operation integrated time can be displayed by the
combination of lighting/non-lighting of the four display
lamps. The operation integrated time in a case where the
"small amount" and the "dry" lamps are lighted and the
other lamps are not lighted is greater than or equal to
9000 hours and smaller than 10000 hours. The operation
integrated time can be more finely displayed by increas-
ing the number of display lamps. The repair/inspection
worker can check and grasp the operation integrated time
up to the relevant point.
[0094] Control unit 31 then determines whether a write
mode of the memory, which is storage unit 23, (step
S153).
[0095] The demonstration working is also used when
replacing control device 34 in the repair at the time of the
normal breakdown, and the like. When replacing control
device 34 due to breakdown after using dishwasher 51
for a few years, the operation integrated time needs to
be read out from storage unit 23 (memory) of old control
device 34 and written to storage unit 23 (memory) of new
control device 34 to carry out the inspection display.
[0096] The repair/inspection worker can read out, dis-
play, and grasp the operation integrated time, and write
a new value to storage unit 23 easily and in one work by
carrying out the demonstration working. Therefore, mis-
takes also do not occur. The demonstration working is
terminated when not in the write mode of the memory
but only in the display of the operation integrated time
(step S154).
[0097] When performing the inspection work at the
time of long-term usage or when replacing control device
34 and writing the operation integrated time for repair, a
predetermined operation is performed by operation unit
6 to have storage unit 23 (memory) in the write mode in
step S153. For example, change can be made to the
memory write mode by pushing the "pause/start" switch
once during the demonstration working.
[0098] The operation flag n=1 is then set to storage
unit 23 (step S155). This is because if new control device
34 is used for repair, the operation flag n is set to "0" in
such a state and the normal operation cannot be carried
out. In the flow of FIG. 9, the operation flag n=1 cannot
be set (write to memory is not completed) unless the write
of the operation integrated time is carried out, and thus
the operation of normal dishwasher 51 cannot be carried
out. The repair/inspection worker thus can prevent the
operation integrated time from being forgotten to be writ-
ten when control device 34 is replaced at the time of the
repair. Furthermore, the inspection lamp can be lighted
in about ten years of the inspection display due to the
long-term usage even if the repair is carried out.
[0099] The repair/inspection worker determines
whether the operation integrated time input to the mem-
ory is smaller than the first predetermined time (7000
hours) (step S156), where the input of the operation in-
tegrated time is carried out through a predetermined op-
eration of operation unit 6 and the operation integrated
time up to the relevant point is carried on if smaller than
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the first predetermined time (step S157). For example,
the operation integrated time is changed as 1000 → 2000
→ 3000 → .... → 8000 (hours) every time the "course"
switch is pushed. The input operation integrated time is
displayed similarly to the display method of the operation
integrated time described above by display unit 7. The
repair/inspection worker thus can check the written op-
eration integrated time, and determine whether correct
or not (step S158). If the written operation integrated time
is correct, the write of the memory is completed by per-
forming a predetermined operation of operation unit 6,
for example, by pushing the "pause/start" switch once
(step S159). The demonstration working is then termi-
nated (step S154).
[0100] If the operation integrated time input to the
memory is greater than or equal to the first predetermined
time in step S156, the repair/inspection worker inputs a
value greater than or equal to the second predetermined
time (15000 hours), for example, 16000 hours as the op-
eration integrated time (step S160), control unit 31 dis-
plays the input operation integrated time, and the re-
pair/inspection worker checks the display content (step
S158).
[0101] Control unit 31 then completes the write to the
memory (step S159), and terminates the demonstration
working (step S154).
[0102] In the repair due to breakdown, the operation
integrated time is normally smaller than the first prede-
termined time, and thus the demonstration working is ter-
minated. However, in the case of the inspection after the
inspection display, the operation integrated time is set to
the value greater than or equal to the maximum value
15000 hours of the memory of storage unit 23 in step
S160, so that the "inspection" lamp is not subsequently
lighted in the normal operation after the inspection is com-
pleted.
[0103] In the present exemplary embodiment, an ex-
ample of simplifying the configuration of control unit 31
for controlling the flow of the demonstration working de-
scribed above by having the repair/inspection worker car-
ry out the determination of step S156 is shown, but all
the steps including step S156 may be automatically car-
ried out by control unit 31.
[0104] In the conventional dishwasher, the memory of
storage unit 23 is cleared at the time of the inspection to
return the operation integrated time to "0". The "inspec-
tion" lamp is lighted if about another ten years have
elapsed after the inspection is completed, which may give
the user a false impression. Normally, there is a high
possibility the maintenance repairing parts may not exist
after twenty years, and thus a drawback in that a mistaken
message that repair or inspection can be carried out is
sent to the user may arise.
[0105] According to dishwasher 51 of the present ex-
emplary embodiment, if the operation integrated time is
greater than or equal to the first predetermined time at
the time of the inspection, a value greater than or equal
to the second predetermined time is written intentionally

as the operation integrated time in step S160 so that the
"inspection" lamp is not lighted again.
[0106] The replacement of control device 34 at the time
of repairing due to breakdown, the operation of non-dis-
play of the inspection lamp at the time of the inspection
in long-term usage, and furthermore, the write of the op-
eration flag can all be carried out with a simple method
of demonstration working. The breakdown-inspection
worker thus can easily carry out the repair and inspection
work without mistakenly operating or without performing
a plurality of methods and means.
[0107] Furthermore, once the "inspection" lamp is light-
ed and the repair/inspection worker completes the in-
spection, the "inspection" lamp can be prevented from
being lighted again thereafter so as not to give a false
impression to the user.
[0108] In the present exemplary embodiment, the op-
eration integrated time is stored in storage unit 23, but
similar effects can be obtained even when the number
of operations or the conduction time to control device 34
is assumed as the information associated with the oper-
ation elapsed state.
[0109] In the present exemplary embodiment, an ex-
ample in which display unit 7 is configured by a plurality
of display lamps is shown, but the operation integrated
time can be more specifically displayed by using, for ex-
ample, a seven segment number display lamp, and the
like.
[0110] In the present exemplary embodiment, an ex-
ample in which the demonstration working is carried out
by a predetermined operation of operation unit 6 is
shown, but a dedicated switch for carrying out the dem-
onstration working may be arranged in control device 34.
[0111] The rewrite setting of the operation flag, the car-
ry-on process and the write process of the operation in-
tegrated time, and the like involved in the replacement
of control device 34 are carried out by a predetermined
operation of operation unit 6. However, the present in-
vention is not limited to such an example, and the dedi-
cated switch may be arranged in control device 34, or
the above-described processes may be carried out from
an externally connected device such as a memory writer.

THIRD EXEMPLARY EMBODIMENT

[0112] Dishwasher 52 according to a third exemplary
embodiment of the present invention will now be de-
scribed.
[0113] FIG. 10 is a cross-sectional view of dishwasher
52 according to the third exemplary embodiment of the
present invention. In FIG. 10, the same reference numer-
als are denoted on the same configuring elements as
dishwasher 50 described in the first exemplary embodi-
ment or dishwasher 51 described in the second exem-
plary embodiment to omit the description thereof.
[0114] Dishwasher 52 differs from dishwasher 50 de-
scribed in the first exemplary embodiment and dishwash-
er 51 described in the second exemplary embodiment of
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the present invention in that control unit 41 of control
device 44 performs a control different from control unit
21 of dishwasher 50 and control unit 31 of dishwasher 51.
[0115] FIG. 11 is a function block diagram showing a
configuration of control device 44 of dishwasher 52 ac-
cording to the third exemplary embodiment of the present
invention.
[0116] As shown in FIG. 11, control device 44 includes
load driving unit 22, storage unit 23, and control unit 41.
[0117] Load driving unit 22 drives water supply unit 5,
heating unit 11, washing pump 15, and the like. Storage
unit 23 stores the information associated with the oper-
ation elapsed state, and enables reading, writing, and
erasing of information. Control unit 41 exchanges infor-
mation with operation unit 6, display unit 7, load driving
unit 22, and storage unit 23 to sequentially control each
step of washing, rinsing, and drying. The information as-
sociated with the operation elapsed state may use one
of an operation integrated time of dishwasher 52, a
number of operations, and a conduction time of control
device 44. In the following description, description is
made with the operation integrated time set as the infor-
mation associated with the operation elapsed state.
[0118] The operation elapsed state stored in storage
unit 23 can be displayed on display unit 7, and the infor-
mation associated with the new operation elapsed state
can be written to storage unit 23 by having the user apply
a predetermined operation on operation unit 6.
[0119] Dishwasher 52 of the present exemplary em-
bodiment also includes operation unit 6 and display unit
7 shown in FIG. 3.
[0120] FIG. 12 is a flowchart showing an operation at
the time of the operation of dishwasher 52 according to
the third exemplary embodiment of the present invention.
The operation and the effects of control device 44 of dish-
washer 52 will be described using such drawings.
[0121] First, the operation and the effect in a normal
usage state of dishwasher 52 by a user will be described
with reference to FIG. 3 and FIG. 12.
[0122] First, the user pushes a "power OFF/ON" switch
of operation unit 6. Then, a "pause/start" switch is pushed
to start the operation (step S210).
[0123] Control unit 41 determines whether or not the
operation flag n, which indicates if the working operation
is to be started, stored in advance in storage unit 23 is
n=1 (step S211).
[0124] The operation flag n=1 is assumed to be written
in storage unit 23 if dishwasher 52 is normal when sub-
jected to examination at the time of factory shipment.
[0125] If the operation flag is n=0, control unit 41 de-
termines whether or not the operation integrated time
stored in storage unit 23 is smaller than the first prede-
termined time (step S212).
[0126] Control unit 41 determines as abnormal if the
operation flag is n=0 and the operation integrated time
is smaller than the first predetermined time, and displays
abnormality with display unit 7 and disables the operation
(step S213).

[0127] For example, if control device 44 is replaced by
repairing, the operation flag n is "0" , which is an initial
value, since the examination at the time of factory ship-
ment is not performed. The operation integrated time is
smaller than the first predetermined time since it is im-
mediately after the replacement of control device 44.
[0128] An operation integrated time in which inspection
by the repair/inspection worker is necessary due to long-
term usage is set for the first predetermined time. For
example, a time (7000 hours) corresponding to use over
about ten years is set. When replacing control device 24
by repairing, or the like, the operation flag needs to be
set to n=1 or n=0 through a method (see FIG. 5) to be
described later.
[0129] Control unit 41 determines as normal if the op-
eration integrated time is greater than or equal to the first
predetermined time in step S212. Each step of washing,
rinsing, and drying is normally run (step S216) if the op-
eration integrated time is smaller than the second pre-
determined time (step S214).
[0130] After the running of each step is finished, control
unit 41 adds the operation time of this time to the oper-
ation integrated time and stores the same in storage unit
23 (step S217). The operation is thereafter terminated
(step S218).
[0131] 7000 hours corresponding to about ten years is
set for the first predetermined time, but 9000 hours cor-
responding to about 12 years may be set for the second
predetermined time, and 11000 hours corresponding to
about 15 years may be set for the third predetermined
time.
[0132] If the operation flag is n=1 in step S211., control
unit 41 determines whether or not the operation integrat-
ed time is smaller than the first predetermined time (step
S219). If the operation integrated time is greater than or
equal to the first predetermined time, the inspection lamp
of display unit 7 is lighted to warn and display to the user
that the inspection due to long-term usage is necessary
(step S220).
[0133] When determining that the operation integrated
time is smaller than the second predetermined time (step
S214), control unit 41 normally runs each step of wash-
ing, rinsing, and drying (step S216).
[0134] After running of each step is finished, control
unit 41 adds the operation time of this time to the oper-
ation integrated time and stores the same in storage unit
23 (step S217). The operation is then terminated (step
S218).
[0135] As described above, in dishwasher 52 of the
present exemplary embodiment, when the operation in-
tegrated time is greater than or equal to the first prede-
termined time in the state (operation flag n=l) at the time
of the factory shipment, the inspection lamp is displayed
on a constant basis, and warning and display continue
to be made to the user. The user then can notice the
inspection display and request for an inspection to the
repair/inspection worker. When inspection is completed,
the repair/inspection worker sets the operation flag to
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n=0 so that the subsequent inspection lamp is not dis-
played.
[0136] The subsequent operation when the operation
integrated time becomes greater than or equal to the sec-
ond predetermined time will now be described. When
control unit 41 determines that the operation integrated
time is greater than or equal to the second predetermined
time and smaller than the third predetermined time (steps
S214, S215), the washing and rinsing steps are normally
run, but the drying step is run with the heater temperature
at the time of drying lowered by 20% and the operation
time extended by 20% instead (step S221.). After the
running is finished, control unit 41 adds the operation
time of this time to the operation integrated time and
stores the same in storage unit 23 (step S217). Thereaf-
ter, the operation is terminated (step S218).
[0137] Furthermore, when determining that the oper-
ation integrated time is greater than or equal to the third
predetermined time (step S215), control unit 41 normally
runs the washing and rinsing steps, but runs the drying
step with the heater temperature at the time of drying
lowered by 50% and the operation time extended by 50%
instead (step S222). After the running is finished, control
unit 41 adds the operation time of this time to the oper-
ation integrated time and stores the same in storage unit
23 (step S217). Thereafter, the operation is terminated
(step S218).
[0138] The setting of the operation flag n=1 in the dem-
onstration working at the time of the factory shipment in
dishwasher 52, and the setting of the operation flag n=0
in the inspection work carried out by the repair/inspection
worker when the "inspection" lamp is lighted by the long-
term usage will now be described. In this case, dishwash-
er 52 executes each step of FIG. 5, similarly to dishwash-
er 50 described in the first exemplary embodiment. In
dishwasher 52, control unit 41 performs the operation of
control unit 21 in FIG. 5. In step S59 and step S62, wheth-
er or not the operation integrated time is smaller than the
first predetermined time is determined.
[0139] Thus, even in dishwasher 52 of the present ex-
emplary embodiment as well, the replacement of control
device 44 at the time of repairing due to breakdown, the
operation of non-display of the inspection lamp at the
time of the inspection in long-term usage, and further-
more, the write of the operation flag at the time of the
factory shipment of dishwasher 52 can all be carried out
with a simple method of demonstration working. The
breakdown-inspection worker thus can easily carry out
the repair and inspection work without mistakenly oper-
ating or without performing a plurality of methods and
means.
[0140] Furthermore, once the "inspection" lamp is light-
ed and the repair/inspection worker completes the in-
spection, the "inspection" lamp can be prevented from
being lighted again thereafter so as not to give a false
impression to the user. Moreover, the data can be saved
since the data of the operation integrated time is not reset
even after the inspection is terminated.

[0141] In dishwasher 52 of the present exemplary em-
bodiment, if the user continues to use after the inspection
is completed, the operation performance is thereafter
lowered (e.g., lower heater temperature at time of drying)
in two stages at the time of elapse of the second prede-
termined time and the third predetermined time. In this
case, the user can recognize that the durability period of
the dishwasher is coming to an end by extending the
operation time instead. The user can be motivated that
it is a replacement timing of dishwasher 52 without again
making the inspection display. Since dishwasher 52 is
already past the usage period in which the reliability and
the safety can be ensured, notification is made to the
user that reliability and safety are difficult to guarantee
thus eliminating a case of giving false impression to the
user.
[0142] In the present exemplary embodiment, the op-
eration performance is lowered in two stages at the time
of elapse of the second predetermined time and the time
of elapse of the third predetermined time, so that opera-
tion is carried out over a longer time than usual and the
user can easily notice the excess of the usage time sen-
suously. However, the present invention is not limited to
such an example, and similar effect can be obtained even
if performed in one stage. The operation performance
and the operation time may be changed in greater
number of stages by providing a determination time for
elapse of a predetermined time such as fourth predeter-
mined time and fifth predetermined time.
[0143] In the present exemplary embodiment, the op-
eration performance to lower is the lowering in the heater
temperature at the time of drying, but similar effect can
be obtained by extending the operation time even for
lowering in the number of rotations of a drying fan or
lowering in the temperature of heating and rinsing.
[0144] In the present exemplary embodiment, the op-
eration integrated time is stored in storage unit 23, but
similar effect can be obtained even when the number of
operations or the conduction time to control device 44 is
the information associated with the operation elapsed
state.
[0145] Furthermore, in the present exemplary embod-
iment, an example in which display unit 7 is configured
by a plurality of display lamps is shown, but the operation
integrated time can be more specifically displayed by us-
ing, for example, a seven segment number display lamp,
and the like.
[0146] In the present exemplary embodiment, an ex-
ample in which the demonstration working is carried out
by a predetermined operation of operation unit 6 is
shown, but a dedicated switch for carrying out the dem-
onstration working may be arranged in control device 44.
[0147] The rewrite setting of the operation flag, the car-
ry-on process and the write process of the operation in-
tegrated time, and the like involved in the replacement
of control device 44 are carried out by a predetermined
operation of operation unit 6. However, the present in-
vention is not limited to such an example, and the dedi-
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cated switch may be arranged in control device 44, or
the above-described processes may be carried out from
an externally connected device such as a memory writer.
[0148] As described above, according to the dishwash-
er of the present invention, the inspection display is pre-
vented from being made without depending on the sub-
sequent operation time or the number of operations of
the dishwasher at the time of the inspection performed
by the repair/inspection worker, and hence complaints
arising from the false impression to the user or lack of
replacement part does not arise.

INDUSTRIAL APPLICABILITY

[0149] As described above, according to the dishwash-
er of the present invention, the termination of the inspec-
tion is stored in the storage unit, and the display of the
inspection is not again carried out regardless of the op-
eration elapsed state although the information associat-
ed with the operation elapsed state is continued thereaf-
ter, and hence a significant effect in that false impression
is not given to the user can be achieved. It is thus useful
as a dishwasher or the like for washing objects to be
washed such as dishes with the washing water.

REFERENCE MARKS IN THE DRAWINGS

[0150]

1 housing
2 opening
3 dishes
4 washing tub
5 water supply unit
6 operation unit
7 display unit
8 rail
9 dish basket
10 washing nozzle
11 heating unit
12 drain outlet
13 temperature detection unit
14 motor
15 washing pump
16 lid body
17 parallel link mechanism
18 seal member
20 air blowing unit
21, 31, 41 control unit
22 load driving unit
23 storage unit (memory)
24, 34, 44 control device
50, 51, 52 dishwasher

Claims

1. A dishwasher (50, 52) for washing an object (3) to

be washed, the dishwasher (50, 52) comprising:

an operation unit (6) configured to input an in-
struction to the dishwasher (50, 52);
a control unit (21, 41) configured to carry out an
operation control of the dishwasher (50, 52)
based on the instruction input by the operation
unit (6);
a display unit (7) configured to display an oper-
ation status of the dishwasher (50, 52); and
a storage unit (23) configured to store informa-
tion associated with an operation elapsed state,
and enabling read and write of the information;
wherein
the control unit (21, 41) is further configured to
perform a display of an inspection notifying that
an inspection timing of the dishwasher (50, 52)
is reached by the display unit (7) when deter-
mined that an operation time greater than or
equal to a first predetermined time has elapsed
based on the information associated with the op-
eration elapsed state stored in the storage unit
(23);

characterized in that:

the information associated with the operation
elapsed state stored in the storage unit (23) in-
cludes an operation flag, which is selectively set
from at least two values, in correspondence with
whether or not the operation time of the dish-
washer (50, 52) has elapsed by greater than or
equal to the first predetermined time, and
the control unit is further configured to not per-
form the display of the inspection again, subse-
quent to the inspection, regardless of an oper-
ation elapsed state of the dishwasher (50,52) by
setting the value of the operation flag which in-
dicates that the operation time of the dishwasher
(50, 52) has elapsed by greater than or equal to
the first predetermined time at the time of the
inspection.

2. The dishwasher (50, 52) according to claim 1, where-
in the control unit (21, 41) is further configured to
differ display and non-display of the inspection by
the display unit (7) in accordance with the value of
the operation flag, when the operation time of the
dishwasher (50, 52) has elapsed by greater than or
equal to the first predetermined time in the normal
operation.

3. The dishwasher (50, 52) according to claim 1, where-
in the control unit (21, 41) is further configured to
display on the display unit (7) whether or not the op-
eration time of the dishwasher (50, 52) has elapsed
by greater than or equal to the first predetermined
time based on the value of the operation flag at the

21 22 



EP 2 578 137 B1

13

5

10

15

20

25

30

35

40

45

50

55

time of the inspection and/or repair.

4. The dishwasher (50, 52) according to any one of
claims 1 to 3, wherein
the control unit (21, 41) is further configured to write
the information associated with the operation
elapsed state stored in the storage unit (23) to a new
storage unit (23) when the storage unit (23) is re-
placed, and change the value of the operation flag
in accordance with the information associated with
the operation elapsed state.

5. A dishwasher (51) for washing an object (3) to be
washed, the dishwasher (51) comprising:

an operation unit (6) configured to input an in-
struction to the dishwasher (51);
a control unit (31) configured to carry out an op-
eration control of the dishwasher (51) based on
the instruction input by the operation unit (6);
a display unit (7) configured to display an oper-
ation status of the dishwasher (51); and
a storage unit (23) configured to store informa-
tion associated with an operation elapsed state,
and enabling read and write of the information;
wherein
the control unit (31) is further configured to per-
form a display of an inspection notifying that an
inspection timing of the dishwasher (51) is
reached by the display unit (7) when determined
that an operation time greater than or equal to
a first predetermined time has elapsed based
on the information associated with the operation
elapsed state stored in the storage unit (23);

characterized in that:

the control unit (31) is configured to notify that
the inspection timing of the dishwasher (51) is
reached by the display unit (7) when determining
that the operation time of the dishwasher (51)
has elapsed by greater than or equal to the first
predetermined time and smaller than a second
predetermined time from the information asso-
ciated with the operation elapsed state stored in
the storage unit (23), and not perform the display
of the inspection again, subsequent to the in-
spection, regardless of the operation elapsed
state of the dishwasher (51) by rewriting the in-
formation associated with the operation elapsed
state stored in the storage unit (23) with a value
greater than or equal to the second predeter-
mined time at the time of the inspection.

6. The dishwasher (50, S 1, 52) according to claim 5,
wherein the control unit (21, 31, 41) is further con-
figured to operate over a time longer than usual with
an operation performance lowered when determin-

ing that the operation time of the dishwasher (50, 51,
52) has elapsed by greater than or equal to the sec-
ond predetermined time after the inspection.

Patentansprüche

1. Geschirrspüler (50, 52) zum Waschen eines zu wa-
schenden Objektes (3), wobei der Geschirrspüler
(50, 52) umfasst:

eine Bedieneinheit (6), die konfiguriert ist, um
eine Anweisung in den Geschirrspüler (50, 52)
einzugeben;
eine Steuereinheit (21, 41), die konfiguriert ist,
um eine Bediensteuerung des Geschirrspülers
(50, 52) auf der Basis der in die Bedieneinheit
(6) eingegebenen Anweisung auszuführen;
eine Anzeigeeinheit (7), die konfiguriert ist, um
einen Bedienstatus des Geschirrspülers (50,
52) anzuzeigen; und
eine Speichereinheit (23), die konfiguriert ist, um
Informationen zu speichern, die mit einem Be-
dienablaufstatus verknüpft sind, und Lesen und
Schreiben der Informationen zu ermöglichen;
wobei
die Steuereinheit (21, 41) des Weiteren konfi-
guriert ist, um eine Anzeige einer Inspektion
durchzuführen, wobei durch die Anzeigeeinheit
(7) gemeldet wird, dass ein Inspektionszeitpunkt
des Geschirrspülers (50, 52) erreicht ist, wenn
auf der Basis von Informationen, die mit dem in
der Speichereinheit (23) gespeicherten Bedie-
nablaufstatus verknüpft sind, festgestellt wird,
dass eine Bedienzeit größer als oder gleich ei-
ner ersten vorgegebenen Zeit abgelaufen ist;

gekennzeichnet dadurch, dass:

die Informationen, die mit dem in der Speicher-
einheit (23) gespeicherten Bedienablaufstatus
verknüpft sind, eine Bedienmarkierung aufwei-
sen, die wahlweise aus wenigstens zwei Werten
eingestellt wird, in Übereinstimmung damit, ob
die Bedienzeit des Geschirrspülers (50, 52) ab-
gelaufen ist oder nicht, indem sie größer als oder
gleich der ersten vorgegebenen Zeit ist, und
die Steuereinheit des Weiteren konfiguriert ist,
um die Anzeige der Inspektion nach der Inspek-
tion nicht wieder durchzuführen, unabhängig ei-
nes Bedienablaufstatus des Geschirrspülers
(50, 52), indem der Wert der Bedienmarkierung
eingestellt wird, der anzeigt, dass die Bedienzeit
des Geschirrspülers (50, 52) abgelaufen ist, in-
dem sie größer als oder gleich der ersten vor-
gegebenen Zeit zum Zeitpunkt der Inspektion
ist.
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2. Geschirrspüler (50, 52) nach Anspruch 1, wobei die
Steuereinheit (21, 41) des Weiteren konfiguriert ist,
um Anzeige und Nichtanzeige der Inspektion durch
die Anzeigeeinheit (7) in Übereinstimmung mit dem
Wert der Bedienmarkierung zu unterscheiden, wenn
die Bedienzeit des Geschirrspülers (50, 52) abge-
laufen ist, indem sie größer als oder gleich der ersten
vorgegebenen Zeit im Normalbetrieb ist.

3. Geschirrspüler (50, 52) nach Anspruch 1, wobei die
Steuereinheit (21, 41) des Weiteren konfiguriert ist,
um auf der Anzeigeeinheit (7) anzuzeigen, ob die
Bedienzeit des Geschirrspülers (50, 52) abgelaufen
ist oder nicht, indem sie größer als oder gleich der
ersten vorgegebenen Zeit auf der Basis eines Wer-
tes der Bedienmarkierung zum Zeitpunkt der Inspek-
tion und/oder Reparatur ist.

4. Geschirrspüler (50, 52) nach einem der Ansprüche
1 bis 3, wobei

die Steuereinheit (21, 41) des Weiteren konfi-
guriert ist, um Informationen, die mit dem in der
Speichereinheit (23) gespeicherten Bediena-
blaufstatus verknüpft sind, in eine neue Spei-
chereinheit (23) zu schreiben, wenn die Spei-
chereinheit (23) ersetzt wird, und den Wert der
Bedienmarkierung in Übereinstimmung mit den
mit dem Bedienablaufstatus verknüpften Infor-
mationen zu ändern.

5. Geschirrspüler (51) zum Waschen eines zu wa-
schenden Objektes (3), wobei der Geschirrspüler
(51) umfasst:

eine Bedieneinheit (6), die konfiguriert ist, um
eine Anweisung in den Geschirrspüler (50, 52)
einzugeben;
eine Steuereinheit (31), die konfiguriert ist, um
eine Bediensteuerung des Geschirrspülers (51)
auf der Basis der in die Bedieneinheit (6) einge-
gebenen Anweisung auszuführen;
eine Anzeigeeinheit (7), die konfiguriert ist, um
einen Bedienstatus des Geschirrspülers (51)
anzuzeigen; und
eine Speichereinheit (23), die konfiguriert ist, um
Informationen zu speichern, die mit einem Be-
dienablaufstatus verknüpft sind, und Lesen und
Schreiben der Informationen zu ermöglichen;
wobei
die Steuereinheit (31) des Weiteren konfiguriert
ist, um eine Anzeige einer Inspektion durchzu-
führen, wobei durch die Anzeigeeinheit (7) ge-
meldet wird, dass ein Inspektionszeitpunkt des
Geschirrspülers (51) erreicht ist, wenn auf der
Basis von Informationen, die mit dem in der
Speichereinheit (23) gespeicherten Bediena-
blaufstatus verknüpft sind, festgestellt wird,

dass eine Bedienzeit größer als oder gleich ei-
ner ersten vorgegebenen Zeit abgelaufen ist;

gekennzeichnet dadurch, dass:

die Steuereinheit (31) konfiguriert ist, um durch
die Anzeigeeinheit (7) zu melden, dass der In-
spektionszeitpunkt des Geschirrspülers (51) er-
reicht ist, wenn festgestellt wird, dass eine Be-
dienzeit des Geschirrspülers (51) abgelaufen
ist, indem sie größer als oder gleich der ersten
vorgegebenen Zeit und kleiner als eine zweite
vorgegebene Zeit anhand der Informationen ist,
die mit dem in der Speichereinheit (23) gespei-
cherten Bedienablaufstatus verknüpft sind, und
die Anzeige der Inspektion nach der Inspektion
nicht wieder durchführt, unabhängig des Bedie-
nablaufstatus des Geschirrspülers (51), indem
die Informationen, die mit dem in der Speicher-
einheit (23) gespeicherten Bedienablaufstatus
verknüpft sind, mit einem Wert größer als oder
gleich der zweiten vorgegebenen Zeit zum Zeit-
punkt der Inspektion wieder geschrieben wer-
den.

6. Geschirrspüler (50, 51, 52) nach Anspruch 5, wobei
die Steuereinheit (21, 31, 41) des Weiteren konfigu-
riert ist, um über einen längeren Zeitraum als üblich
mit einer Betriebsleistung zu arbeiten, die verringert
wird, wenn festgestellt wird, dass die Bedienzeit des
Geschirrspülers (50, 51, 52) abgelaufen ist, indem
sie größer als oder gleich der zweiten vorgegebenen
Zeit nach der Inspektion ist.

Revendications

1. Lave-vaisselle (50, 52) pour laver un objet (3) à laver,
le lave-vaisselle (50, 52) comportant :

une unité de fonctionnement (6) conçue pour
entrer une instruction pour le lave-vaisselle (50,
52) ;
une unité de commande (21, 41) conçue mettre
en oeuvre une commande de fonctionnement
du lave-vaisselle (50, 52) sur la base de l’ins-
truction entrée par l’unité de fonctionnement
(6) ;
une unité d’affichage (7) conçue pour afficher
un état de fonctionnement du lave-vaisselle (50,
52) ; et
une unité de stockage (23) conçue pour stocker
des informations associées à un état de fonc-
tionnement écoulé, et permettant la lecture et
l’écriture des informations ; où
l’unité de commande (21, 41) est en outre con-
çue pour commander à l’unité d’affichage (7)
d’afficher d’une notification d’inspection infor-
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mant que le moment d’une inspection du lave-
vaisselle (50, 52) est arrivé, lorsqu’il est déter-
miné, sur la base des informations associées à
l’état de fonctionnement écoulé stockées dans
l’unité de stockage (23), qu’un temps de fonc-
tionnement supérieur ou égal à un premier
temps prédéterminé est écoulé ;

caractérisé en ce que

les informations associées à l’état de fonction-
nement écoulé stockées dans l’unité de stocka-
ge (23) comprennent un drapeau de fonction-
nement réglé de manière sélective sur au moins
deux valeurs, selon que le temps de fonction-
nement du lave-vaisselle (50, 52) a dépassé un
temps supérieur ou égal au premier temps pré-
déterminé ou non, et
l’unité de commande est en outre conçue pour
ne pas à nouveau provoquer l’affichage de la
notification d’inspection, après l’inspection, in-
dépendamment d’un état de fonctionnement
écoulé du lave-vaisselle (50, 52), en réglant la
valeur du drapeau de fonctionnement de maniè-
re à ce qu’il indique que le temps de fonction-
nement du lave-vaisselle (50, 52) a été dépassé
d’un temps supérieur ou égal au premier temps
prédéterminé au moment de l’inspection.

2. Lave-vaisselle (50, 52) selon la revendication 1, où
l’unité de commande (21, 41) est en outre conçue
pour différencier entre l’affichage et le non-affichage
de la notification d’inspection par l’unité d’affichage
(7) en fonction de la valeur du drapeau de fonction-
nement, lorsque le temps de fonctionnement du la-
ve-vaisselle (50, 52) a dépassé un temps supérieur
ou égal au premier temps prédéterminé en fonction-
nement normal.

3. Lave-vaisselle (50, 52) selon la revendication 1, où
l’unité de commande (21, 41) est en outre conçue
pour afficher sur l’unité d’affichage (7) si le temps de
fonctionnement du lave-vaisselle (50, 52) a dépassé
un temps supérieur ou égal au premier temps pré-
déterminé ou non, sur la base de la valeur du dra-
peau de fonctionnement au moment de l’inspection
et/ou de la réparation.

4. Lave-vaisselle (50, 52) selon l’une quelconque des
revendications 1 à 3, où l’unité de commande (21,
41) est en outre conçue pour écrire les informations
associées à l’état de fonctionnement écoulé stoc-
kées dans l’unité de stockage (23) dans une nouvelle
unité de stockage (23) lorsque l’unité de stockage
(23) est remplacée, et pour modifier la valeur du dra-
peau de fonctionnement en fonction des informa-
tions associées à l’état de fonctionnement écoulé.

5. Lave-vaisselle (51) pour laver un objet (3) à laver, le
lave-vaisselle (51) comportant :

une unité de fonctionnement (6) conçue pour
entrer une instruction pour le lave-vaisselle
(51) ;
une unité de commande (31) conçue mettre en
oeuvre une commande de fonctionnement du
lave-vaisselle (51) sur la base de l’instruction
entrée par l’unité de fonctionnement (6) ;
une unité d’affichage (7) conçue pour afficher
un état de fonctionnement du lave-vaisselle
(51) ; et
une unité de stockage (23) conçue pour stocker
des informations associées à un état de fonc-
tionnement écoulé, et permettant la lecture et
l’écriture des informations ; où
l’unité de commande (31) est en outre conçue
pour commander à l’unité d’affichage (7) d’affi-
cher une notification d’inspection informant que
le moment d’une inspection du lave-vaisselle
(51) est arrivé, lorsqu’il est déterminé, sur la ba-
se des informations associées à l’état de fonc-
tionnement écoulé stockées dans l’unité de
stockage (23), qu’un temps de fonctionnement
supérieur ou égal à un premier temps prédéter-
miné est écoulé ;

caractérisé en ce que

l’unité de commande (31) est conçue pour com-
mander à l’unité d’affichage (7) d’afficher une
notification d’inspection informant que le mo-
ment d’une inspection du lave-vaisselle (51) est
arrivé, lorsqu’il est déterminé, à partir des infor-
mations associées à l’état de fonctionnement
écoulé stockées dans l’unité de stockage (23),
que le temps de fonctionnement du lave-vais-
selle (51) a dépassé un temps supérieur ou égal
au premier temps prédéterminé et inférieur à un
second temps prédéterminé, et pour ne pas re-
nouveler l’affichage de la notification d’inspec-
tion, après l’inspection, indépendamment d’un
état de fonctionnement écoulé du lave-vaisselle
(51), en réécrivant les informations associées
avec l’état de fonctionnement écoulé stockées
dans l’unité de stockage (23) avec une valeur
supérieure ou égale au second temps prédéter-
miné au moment de l’inspection.

6. Lave-vaisselle (50, 51, 52) selon la revendication 5,
où l’unité de commande (21, 31, 41) est en outre
conçue pour fonctionner sur une période plus longue
avec une performance de fonctionnement réduite
lorsqu’il est déterminé que le temps de fonctionne-
ment du lave-vaisselle (50, 51, 52) a dépassé un
temps supérieur ou égal au second temps prédéter-
miné après l’inspection.
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