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(57) ABSTRACT

A diagnostic device for a washing appliance, and associated
apparatus and method are provided. A control unit is in com-
munication with at least one operational component of the
washing appliance and with at least one control switch device.
The control unitis responsive to the at least one control switch
device to control the at least one operational component. The
control unit is further configured to monitor the at least one
operational component so as to identify a failure thereof, and
to provide an indicia of the failure. A panel member is asso-
ciated with the control unit, and includes an indicia of the at
least one operational component. The at least one operational
component indicia is configured to cooperate with the corre-
sponding failure indicia so as to provide a perceptible identi-
fication of the at least one operational component experienc-
ing the failure.
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DIAGNOSTIC DEVICE FOR A WASHING
APPLIANCE, AND ASSOCIATED APPARATUS
AND METHOD

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] Embodiments of the present invention relate to
washing appliances and, more particularly, to a diagnostic
device for a washing appliance, and an apparatus and method
associated therewith.

[0003] 2. Description of Related Art

[0004] Certain washing appliances, such as a dishwasher,
include a circuit board or other control unit that is otherwise
in electrical communication (via a wiring harness) with one
or more controller elements and/or user interfaces mounted in
a front door (i.e., control switches mounted to the top of the
door or the front of the door) of the appliance. Various opera-
tional components of the dishwasher are thus controlled via
the circuit board/control unit through various commands for
controlling such components initiated through the controller
element/user interface mounted on the door.

[0005] Insome instances, the status information, regarding
particular operational components of the appliance, available
through the controller element/user interface may be limited.
In other instances, the circuit board/control unit may not be
readily accessible (i.e., mounted within the base of a dish-
washer). As such, if a problem occurs with the dishwasher
after the dishwasher has been installed, a technician must
often uninstall the entire dishwasher, and possibly disas-
semble much of the dishwasher, in order to troubleshoot the
problem. Even then, the “repair” may often involve replacing
components thought to be related to the apparent symptoms,
until the problem is resolved. Such an approach is often time
consuming, inefficient, and expensive (i.e., where the repair
involves replacing components to solve the problem) and
may, in some instances, involve multiple installations and
uninstallations of the dishwasher, and/or multiple service
calls (i.e., if parts must be ordered).

[0006] Thus, it would be desirable to provide a diagnostic
device and associated method for identifying the source of a
component failure in the washing appliance, in the event that
a problem occurs. Such a solution should desirably be con-
veniently or readily accessible, whether to the owner of the
appliance or the service person. Further, such a solution
should desirably provide a perceptible indication of the one or
more components of the appliance responsible for the failure,
and should desirably do so in a clear and particular manner.

BRIEF SUMMARY OF THE INVENTION

[0007] The above and other needs are met by the present
invention which, in one embodiment, provides a diagnostic
device for a washing appliance. Such a diagnostic device
comprises a control unit adapted to be in communication with
at least one operational component of the washing appliance
and with at least one control switch device, wherein the con-
trol unit is responsive to the at least one control switch device
to control the at least one operational component. The control
unit is further configured to monitor the at least one opera-
tional component so as to identify a failure thereof, and pro-
vide an indicia of the failure. A panel member is associated
with the control unit, and includes an indicia of the at least one
operational component, whereby the at least one operational
component indicia is configured to cooperate with the corre-
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sponding failure indicia so as to provide a perceptible identi-
fication of the at least one operational component experienc-
ing the failure.

[0008] Another aspect of the present invention comprises a
washing appliance, including at least one operational compo-
nent and at least one control switch device. A control unit is in
communication with the at least one operational component
and with at least one control switch device, wherein the con-
trol unit is responsive to the at least one control switch device
to control the at least one operational component. The control
unit is further configured to monitor the at least one opera-
tional component so as to identify a failure thereof, and pro-
vide an indicia of the failure. A panel member is associated
with the control unit, and includes an indicia of the at least one
operational component. The at least one operational compo-
nent indicia is configured to cooperate with the corresponding
failure indicia so as to provide a perceptible identification of
the at least one operational component experiencing the fail-
ure.

[0009] Another aspect of the present invention comprises a
method of identifying component failure in a washing appli-
ance. Such a method includes identifying a failure of at least
one operational component of the washing appliance by
monitoring the at least one operational component with a
control unit, wherein the control unit is in communication
with at least one control switch device and is responsive
thereto to control the at least one operational component. An
indicia of the failure is then provided, and communicated
with an indicia of the corresponding at least one operational
component, the at least one operational component indicia
being operably engaged with a panel member associated with
the control unit, so as to provide a perceptible identification of
the at least one operational component experiencing the fail-
ure.

[0010] Aspects of the present invention thus provide sig-
nificant advantages as further detailed herein.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWING(S)

[0011] Having thus described the invention in general
terms, reference will now be made to the accompanying
drawings, which are not necessarily drawn to scale, and
wherein:

[0012] FIG. 1 is a schematic of control system for opera-
tional components of a washing appliance implementing a
diagnostic device according to one embodiment of the present
invention;

[0013] FIG. 2 is a perspective partial view of a dishwasher
device having a diagnostic device according to one embodi-
ment of the present invention;

[0014] FIG. 3 schematically illustrates an exploded per-
spective of a diagnostic device associated with a control unit
within a control unit housing assembly, according to the
embodiment of the present invention shown in FIG. 2; and
[0015] FIG. 4 is a front view of a panel member associated
with a diagnostic device, the panel member having indicia
associated therewith and corresponding to various opera-
tional components of a dishwasher device according to one
embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0016] The present invention now will be described more
fully hereinafter with reference to the accompanying draw-
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ings, in which some, but not all embodiments of the inven-
tions are shown. Indeed, these inventions may be embodied in
many different forms and should not be construed as limited
to the embodiments set forth herein; rather, these embodi-
ments are provided so that this disclosure will satisfy appli-
cable legal requirements. Like numbers refer to like elements
throughout.

[0017] FIGS. 2 and 3 illustrate one embodiment of a diag-
nostic device/feature for a washing appliance, such as a dish-
washer device 100, according to the present invention.
Though a washing appliance is discussed herein in terms of a
dishwasher, one skilled in the art will appreciate that other
washing appliances, such as clothes washing machines, or
even other non-washing appliances, such as refrigerators,
stoves, and the like, may also benefit from the various aspects
of the disclosure herein, and that the examples presented
herein are not intended to be limiting in this respect. Accord-
ing to one aspect, the diagnostic device 165 is configured to
give a consumer/serviceman a visual indication or otherwise
perceptible identification ofthe source of an operational com-
ponent failure in the event that a problem with the washing
appliance is encountered. Such a diagnostic device 165 may
be generally integrated with a washing appliance, such as a
dishwasher device 100 (see, e.g., FIG. 1). As shown in FIG. 2,
the dishwasher device 100 generally comprises a tub (not
shown) supported by a base 140, wherein both the tub and the
base 140 define respective forward ends, each adapted to face
outwardly from any cabinet in which the dishwasher device
100 is installed. In some instances, the front end defines an
access opening of the tub, through which dishware is loaded
and unloaded with respect to the dishwasher device 100.

[0018] As shown in FIG. 3, such dishwasher devices 100
may be electronically-controlled, implementing an electronic
control unit 160 (“ECU”) for interacting with various opera-
tional components 80 (i.e., circulation pump, drain pump,
water valve) of the dishwasher device 100 to control a dish-
washing process. In such instances, the performed functions
(i.e., wash, rinse, drain) or cycles (i.e., heated dry) may be
selected by a user via one or more appropriate selector or
control switch devices 90, such as one or more switches,
buttons, knobs, or any combinations thereof. The selector
devices 90 may be disposed remotely with respect to the ECU
160. For example, such selector devices 90 may be disposed
about the upper end of the door or about the front or forward
facing surface (not shown) of the dishwasher device 100 for
facilitating interaction therewith by a user. The electrical sup-
ply from the house wiring to the dishwasher device 100 may
be engaged with designated electrical terminals of the dish-
washer device 100, and/or with the ECU 160. Under this
arrangement, the ECU 160 is responsive to the one or more
appropriate selector or control switch devices 90 to control
one or more of the various operational components 80 (see,
e.g., FIG.1).

[0019] Though not necessary to some embodiments of the
present invention, some aspects include provisions for readily
accessing the ECU 160. For example, in some instances, the
base 140 may be configured so as to define a compartment
180 about the forward end thereof, wherein the compartment
180 is configured to receive the ECU 160, as shown in FIG. 2.
With the compartment 180 disposed about the forward end of
the base 140, the electrical supply from the house wiring, as
well as the connections (i.e., wires) connecting the ECU 160
to the control switch devices 90 and the various operational
components 80, may be directed through the compartment
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180 or otherwise engageable with the ECU 160 via the com-
partment 180. As such, the dishwasher device 100 may be
installed, for example, within a cabinet structure, prior to the
electrical connections to the dishwasher device 100 being
established. However, in some instances, the electrical con-
nections may be established elsewhere about the dishwasher
device 100, and then appropriate power leads (i.e., wires) are
directed to or through the compartment 180. With the dish-
washer device 100 being configured to receive the ECU 160
in the compartment 180 about the forward end of the base
140, the ECU 160 is readily accessible without requiring
removal of the dishwasher device 100 from the cabinet, or
extensive disassembly of the dishwasher device 100. For
example, the ECU 160/compartment 180 may be covered,
with respect to the forward side of the dishwasher device 100,
by a removable toe kick plate (not shown), wherein removal
of the toe kick plate allows the ECU 160 to be viewed and
accessed from the forward side of the dishwasher device 100.
Although the ECU 160 may be easily accessible in this man-
ner, a serviceman would still likely be needed to diagnose
problems associated with the dishwasher device 100.

[0020] As such, aspects of the present invention are thus
directed to a diagnostic device 165 for the dishwasher device
100, configured to provide the consumer/serviceman a visual
indication or other perceptible identification of the source of
an operational component failure in the event that a problem
with the dishwasher device 100 is encountered. In some
instances, the ECU 160 may be configured to include, or may
be readily configured to include, a diagnostic device 165
having diagnostic circuitry and/or monitoring circuitry,
wherein such a diagnostic device 165 is configured to be in
communication with various operational components 80 of
the dishwasher device 100 for monitoring such operational
components 80 and identifying or diagnosing the one or more
faulty operational components 80 associated with a failure of
the dishwasher device 100. For example, such diagnostic/
monitoring circuitry may be configured to monitor the elec-
tric current consumed by various operational components 80,
whereby interruption of the electrical current associated with
aparticular operational component 80 can be associated with
the failure thereof. Such current monitoring may be accom-
plished, for example, using a current-measuring device, such
as an ammeter device, associated with the diagnostic device
165 of the ECU 160. However, even after identifying the
problem/faulty operational component 80, this identification
should desirably be communicated to the consumetr/service-
man in a “user-friendly” manner. Accordingly, the diagnostic
device 165 of the ECU 160 may be further configured to
provide an indicia of a diagnosed failure of a corresponding
operational component 80.

[0021] As shown in FIGS. 2 and 3, in one particular
embodiment, the ECU 160 (or control unit, control device, or
circuit board) is mounted within a control unit housing
assembly 200 (otherwise referred to as “housing 200”), which
may be formed of one or more cooperable portions 200A,
200B configured to contain the ECU 160. For example, the
housing 200 may be injection-molded in two complementary
portions 200A, 200B of a thermoplastic material, wherein the
ECU 160 is disposed in one portion 200 A of the housing 200,
and the other portion 200B of the housing 200 cooperates
therewith to enclose the ECU 160. In such a manner, the ECU
160 is protected, for example, from water and dirt ingress. As
previously discussed, the ECU 160 within the housing 200
may be configured to be received by a compartment 180
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disposed about the forward side of the base 140 of the appli-
ance. Once the ECU 160/housing 200 is received in the com-
partment 180, the forward side of the base 140 may be cov-
ered by a toe kick panel (not shown), which essentially
provides an aesthetic front cover for the base 140.

[0022] As previously discussed, some embodiments of the
diagnostic device 165 of the ECU 160 may provide an indicia
of'a diagnosed failure of a corresponding operational compo-
nent 80. For example, the ECU 160 may be configured to
actuate one or more indicator elements 302, with each indi-
cator element 302 being, for instance, a light source config-
ured to emit light as the failure indicia. In some aspects, the at
least one indicator element 302 may comprise, for example,
one or more light emitting diodes (LED’s) operably engaged
with the ECU 160. In still other aspects, each indicator ele-
ment 302 may correspond to a failure of a particular opera-
tional component 80 identified by the diagnostic device 165
monitoring the current consumed by the various operational
components 80 of the dishwasher device 100. In such a con-
figuration, the indicator element(s) 302 may be operably
engaged with the ECU 160 (i.e., mounted thereto in electrical
communication therewith) and configured to emit light out-
wardly therefrom. Accordingly, light emitted by a particular
indicator element 302 may be indicative of a failure of a
particular operational component 80. However, the indicator
element 302 by itself may not be a sufficient indicator of the
problem source that will be perceptible by the consumer or
the serviceperson.

[0023] Accordingly, further aspects of the present inven-
tion may associate a panel member 300 with the indicator
element(s) 302 of the ECU 160. In some instances, the panel
member 300 may include an indicia of a corresponding one of
the operational components 80, particularly an operational
component 80 experiencing a fault or failure. For example,
the panel member 300 may be configured with an indicia
comprising a stencil or other labeled member having at least
one transparent, or at least partially translucent, portion (i.e.,
each transparent/translucent portion may have a label corre-
sponding to a particular operational component 80). Accord-
ing to such a configuration, the operational component indicia
of'the panel member 300 may be configured to cooperate with
the corresponding indicator element 302 of the ECU 160 so as
to provide a perceptible identification of the corresponding
operational component 80 experiencing the failure. That is, a
particular indicator element 302 actuated by the ECU 160 in
response to a detected and identified failure of a particular
operational component 80, may emit light through a corre-
sponding transparent/translucent portion of the stencil/la-
beled member (i.e., as a solid or flashing light through panel
member 300) to provide a perceptible identification of the
particular faulty operational component 80 (or component
that must be replaced) through the panel member 300, as
particularly shown in FIG. 2.

[0024] The panel member 300 may be operably engaged
with the ECU 160 in many different manners. For example,
panel member 300 may be operably engaged with the control
unit housing assembly 200 such that the panel member 300
forms an externally-visible surface of the control unit housing
assembly 200. With the housing 200 mounted within the
compartment 180 in the base 140, the perceptible identifica-
tion of the particular faulty operational component 80 (or
component that must be replaced) is viewable through the
panel member 300, without accessing the ECU 160 within the
housing 200 (when the readily-removable toe kick panel is
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removed). Further, in such a configuration, the panel member
300/ECU 160 are both disposed about the forward side of the
washing appliance such that the panel member 300 is acces-
sible and viewable from the forward side. In such instances,
the panel member 300 provides the perceptible identification
towards the forward side of the dishwasher device 100,
wherein the consumer/serviceman may merely need to
remove the front toe kick panel to ascertain the problem or
faulty operational component 80 from the lighted portion of
the panel member 300.

[0025] Inoneexample, as shown in FIG. 4, the panel mem-
ber 300 may be stenciled or otherwise labeled or patterned to
include various indicia 304 each associated with a particular
operational component 80. In some instances, each indicia
304 may be associated with a corresponding indicator ele-
ment 302, such as an LED, engaged with the ECU 160. In this
example, the panel member 300 may include individual indi-
cia 304 associated with operational components 80 of a dish-
washer device 100, such as a main wash pump, a drain valve,
a drain pump, an upper drying fan, a lower drying fan, a
thermistor, a turbidity sensor, a water valve, an internal water
heater, and an inline water heater, for providing perceptible
identification of failure or fault associated therewith. Such
operational components 80 may be associated with a dish-
washer device 100, as will be appreciated by those having
ordinary skill in the art. As particularly shown in FIG. 4, the
indicator element 302 of the ECU 160 associated with a
fault/failure of the turbidity sensor operational component is
actuated to emit light as an indicia of the failure, whereby the
emitted light is directed through the portion of the panel
member 300 corresponding to or otherwise labeled “turbidity
sensor” so as to provide a perceptible (i.e., visible) identifi-
cation that a problem/failure has occurred with regard to the
turbidity sensor of the dishwasher device 100. To that end, the
problem/fault/failure may be readily diagnosed to the opera-
tional component level by a consumer/serviceperson.

[0026] It is envisioned that the diagnostic device/feature
may be configured in many different manners. For example,
the indicator element(s) 302 may actually be engaged with the
housing 200 or the panel member 300, instead of the ECU
160, wherein the ECU 160 would then provide a detected
failure signal to the corresponding indicator element 302. In
other instances, the diagnostic device may be configured such
that the indicator element(s) 302 are remotely disposed with
respect to the panel member 300, but are in communication
with the indicia(s) 304 thereof, for example, by optical ele-
ments such as fiber optic filaments. As such, one skilled in the
art will appreciate that the perceptible identification of the
failed or faulty operational component can be achieved in
many different manners consistently with the scope of the
present disclosure.

[0027] Aspects of the diagnostic device can thus be benefi-
cial to the consumer as well as the serviceman. For example,
in the event of a problem with the dishwasher device 100, the
consumer may merely remove the toe kick panel and advise
the service company of the faulty operational component
needing replacement, prior to the service call. In such a man-
ner, the serviceman knows the identity of the operational
component needing replacement, and can bring the same to
the service call. This may, for example, reduce warranty
costs, eliminate multiple service calls, reduce or eliminate
unnecessary component replacements, and improve the effi-
ciency (and lower the cost) of service calls.
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[0028] Many modifications and other embodiments of the
inventions set forth herein will come to mind to one skilled in
the art to which these inventions pertain having the benefit of
the teachings presented in the foregoing descriptions and the
associated drawings. Therefore, it is to be understood that the
inventions are not to be limited to the specific embodiments
disclosed and that modifications and other embodiments are
intended to be included within the scope of the appended
claims. Although specific terms are employed herein, they are
used in a generic and descriptive sense only and not for
purposes of limitation.

That which is claimed:

1. A diagnostic device for a washing appliance, compris-
ing:

a control unit adapted to be in communication with at least
one operational component of the washing appliance
and with at least one control switch device, the control
unit being responsive to the at least one control switch
device to control the at least one operational component,
the control unit being further configured to monitor the
at least one operational component so as to identify a
failure thereof, and provide an indicia of the failure; and

apanel member associated with the control unit, the panel
member including an indicia of the at least one opera-
tional component, the at least one operational compo-
nent indicia being configured to cooperate with the cor-
responding failure indicia so as to provide a perceptible
identification of the at least one operational component
experiencing the failure.

2. A device according to claim 1, wherein the control unit
is disposed within a control unit housing assembly, and the
control unit housing assembly comprises the panel member.

3. A device according to claim 2, wherein the panel mem-
ber is operably engaged with the control unit housing assem-
bly such that the panel member forms an externally-visible
surface of the control unit housing assembly whereby the
perceptible identification is viewable without accessing the
control unit within the control unit housing assembly.

4. A device according to claim 2, wherein the control unit
housing assembly is adapted to be disposed about a forward
side of the washing appliance such that the panel member is
accessible and viewable from the forward side.

5. A device according to claim 1, wherein the control unit
is configured to monitor an electrical current consumed by the
at least one operational component, whereby interruption of
the electrical current associated with the at least one opera-
tional component is associated with the failure thereof.

6. A device according to claim 5, wherein the control unit
further comprises a current-measuring device for monitoring
the electrical current associated with the at least one opera-
tional component.

7. A device according to claim 1, further comprising an
indicator element operably engaged with the control unit for
providing the failure indicia.

8. A device according to claim 7, wherein the indicator
element further comprises a light source configured to emit
light as the failure indicia.

9. A device according to claim 8, wherein the panel mem-
ber is further configured to be in communication with the light
source such that the emitted light associated with the failure
indicia is transmitted through the panel member, in associa-
tion with the corresponding at least one operational compo-

Aug. 20, 2009

nent indicia, so as to provide the perceptible identification of
the at least one operational component experiencing the fail-
ure.

10. A device according to claim 8, wherein the light source
further comprises a light-emitting diode.

11. A washing appliance, comprising:

at least one operational component;

at least one control switch device;

a control unit in communication with the at least one opera-
tional component and with at least one control switch
device, the control unit being responsive to the at least
one control switch device to control the at least one
operational component, the control unit being further
configured to monitor the at least one operational com-
ponent so as to identify a failure thereof, and provide an
indicia of the failure; and

a panel member associated with the control unit, the panel
member including an indicia of the at least one opera-
tional component, the at least one operational compo-
nent indicia being configured to cooperate with the cor-
responding failure indicia so as to provide a perceptible
identification of the at least one operational component
experiencing the failure.

12. A washing appliance according to claim 11, wherein
the control unit is disposed within a control unit housing
assembly, and the control unit housing assembly comprises
the panel member.

13. A washing appliance according to claim 12, wherein
the panel member is operably engaged with the control unit
housing assembly such that the panel member forms an exter-
nally-visible surface of the control unit housing assembly
whereby the perceptible identification is viewable without
accessing the control unit within the control unit housing
assembly.

14. A washing appliance according to claim 12, wherein
the control unit housing assembly is disposed about a forward
side of the washing appliance such that the panel member is
accessible and viewable from the forward side.

15. A washing appliance according to claim 11, wherein
the control unit is configured to monitor an electrical current
consumed by the at least one operational component,
whereby interruption of the electrical current associated with
the at least one operational component is associated with the
failure thereof.

16. A washing appliance according to claim 15, wherein
the control unit further comprises a current-measuring device
for monitoring the electrical current associated with the at
least one operational component.

17. A washing appliance according to claim 11, further
comprising an indicator element operably engaged with the
control unit for providing the failure indicia.

18. A washing appliance according to claim 17, wherein
the indicator element further comprises a light source config-
ured to emit light as the failure indicia.

19. A washing appliance according to claim 18, wherein
the panel member is further configured to be in communica-
tion with the light source such that the emitted light associated
with the failure indicia is transmitted through the panel mem-
ber, in association with the corresponding at least one opera-
tional component indicia, so as to provide the perceptible
identification of the at least one operational component expe-
riencing the failure.

20. A washing appliance according to claim 18, wherein
the light source further comprises a light-emitting diode.
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21. A method of identifying component failure in a wash-
ing appliance, comprising:

identifying a failure of at least one operational component

of the washing appliance by monitoring the at least one
operational component with a control unit, the control
unit being in communication with at least one control
switch device and responsive thereto to control the at
least one operational component, and providing an indi-
cia of the failure; and

communicating the failure indicia with an indicia of the

corresponding at least one operational component, the at
least one operational component indicia being operably
engaged with a panel member associated with the con-
trol unit, so as to provide a perceptible identification of
the at least one operational component experiencing the
failure.

22. A method according to claim 21, further comprising
disposing the control unit within a control unit housing
assembly comprising the panel member.

23. A method according to claim 22, further comprising
operably engaging the panel member with the control unit
housing assembly such that the panel member forms an exter-
nally-visible surface of the control unit housing assembly
whereby the perceptible identification is viewable without
accessing the control unit within the control unit housing
assembly.

24. A method according to claim 22, further comprising
disposing the control unit housing assembly about a forward
side of the washing appliance such that the panel member is
accessible and viewable from the forward side.

25. A washing appliance according to claim 21, wherein
monitoring the at least one operational component further
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comprises monitoring an electrical current consumed by the
at least one operational component, whereby interruption of
the electrical current associated with the at least one opera-
tional component is associated with the failure thereof.

26. A method according to claim 25, wherein monitoring
an electrical current consumed by the at least one operational
component further comprises monitoring the electrical cur-
rent consumed by the at least one operational component with
a current-measuring device associated with the control unit.

27. A method according to claim 21, wherein providing an
indicia ofthe failure further comprises providing an indicia of
the failure with an indicator element operably engaged with
the control unit.

28. A method according to claim 27, wherein providing an
indicia of the failure with an indicator element further com-
prises providing an indicia of the failure with an indicator
element comprising a light source configured to emit light as
the failure indicia.

29. A method according to claim 28, wherein the panel
member is further configured to be in communication with
the light source, and the method further comprises transmit-
ting the emitted light associated with the failure indicia
through the panel member, in association with the corre-
sponding at least one operational component indicia, so as to
provide the perceptible identification of the at least one opera-
tional component experiencing the failure.

30. A method according to claim 28, wherein providing an
indicia of the failure with an indicator element comprising a
light source further comprises providing an indicia of the
failure with an indicator element comprising a light-emitting
diode.



