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ABSTRACT

A network includes a smart coupler having a processor, a
memory with software, and a power source to energize the
processor and the memory, and an appliance configured to
perform an operation on a physical article. The appliance is
one that consumes at least some of a resource in performing
the operation. The network also includes a source of infor-
mation about the resource. The smart coupler is in commu-
nication with the appliance and the source, and the processor
and memory operate to request a change to the operation of
the appliance in response to a resource parameter or a request
communicated by the source.

14 12
—L /
QO] 125200
/@ P—
o -
shils : )
aooa
— = [l

Clock at address {xxxx}

Power down-up
¢ — — —

Who has clocks?

New time = 12:52




US 2008/0122585 Al

May 29, 2008 Sheet 1 of 31

Patent Application Publication

C5:C| = 3wl maN

- = — P
dn-umop Joamod

dn-umop .hnmz.l‘él.n_v

{xxxx} ssaippe je %20|9)

—) ==
c u BEE
alal=
= Em
OO |z |OO
/
Zl 14"




Patent Application Publication = May 29, 2008 Sheet 2 of 31 US 2008/0122585 A1

16

| 12:52 |

0
2| | oooo
oood) ][]

14

125820 O O
(S
-
Aﬁw

12

\
00
-

[




Patent Application Publication = May 29, 2008 Sheet 3 of 31 US 2008/0122585 A1

16

0
0000
oooo) [

14

12:00

Fig. 3

18 T/
4
-
’
’
)

10
12511 O O
O\
<)

\
/S




Patent Application Publication = May 29, 2008 Sheet 4 of 31 US 2008/0122585 A1

1
/
345 1O O
N
1)

P
o

OO
i
[

-
]
-
(5]
L) )
(& < v
N ™
e I =
0 £ o
r g E (1 =]
.e b
I @
=

ﬁ Set time

Clock at address {xxxx}

I
1
L 1]




US 2008/0122585 Al

{xxxx} ssaippe je 330|)

May 29, 2008 Sheet 5 of 31

T

I

|

!
@ 1
< |
O
k-3
L
Q!
[
<
2|
L
=
:ii

LS:Cl

—) (==

C

)

: = & [i52)

91

Patent Application Publication

OO

3N

0)®)

/

cl




Patent Application Publication = May 29, 2008 Sheet 6 of 31 US 2008/0122585 A1

20— .
. ~. O O | 12:51

.......

12
/
ole
30 © 26

24 -

28 -7




Patent Application Publication = May 29, 2008 Sheet 7 of 31 US 2008/0122585 A1

40 40 4040404040 40 40 40 40 40404040 122

TP,

)

42 R - j

12
"
Em) O | 12:51

OO
> %
D

44

g )

Fig. 7




Patent Application Publication = May 29, 2008 Sheet 8 of 31 US 2008/0122585 A1

12
|~
OO | 12511 OO
50
5 > 2
56—
( )




Patent Application Publication = May 29, 2008 Sheet 9 of 31 US 2008/0122585 A1




Patent Application Publication = May 29, 2008 Sheet 10 of 31 US 2008/0122585 A1

Retail Store

Fig. 10

TG

64




Patent Application Publication = May 29, 2008 Sheet 11 of 31 US 2008/0122585 A1

= AN
(] ' N\
o
Oz
v E o = 8
(3]
cl EN J
&) o [l R . -
E m >t .(gu 2 -g [
|| g5 =
: | o i
-
° SN y
9JN}233}Iyaly
alemyos y

it
o
o
X g
(&)

Internal
ommunications
Network




Patent Application Publication = May 29, 2008 Sheet 12 of 31 US 2008/0122585 A1

] g@\

(| I
o~ —1 = @:
e

o -
. (<l
~\_’L__ (@

74 _ _

\ o
~—
Fig. 12




Patent Application Publication =~ May 29, 2008 Sheet 13 of 31 US 2008/0122585 A1

Fig. 13




US 2008/0122585 Al

May 29, 2008 Sheet 14 of 31

Patent Application Publication

y1 "Bi4

¢l

anJ} =(1)pi(g)

(e3ep‘L=p1)ystepias(z)

e

*yaje| Joop ayj} ase|dau 0}
J2WOoISNd 3y} Yjim awy e
a|npayss pue paiapio ued
ayj 306 sj9] "uew aolAleS
e Buipuas jnoyjim ainjiey
ayj jo sisoubelp e aAery

aM MON °si 31 313y (p)

‘S3|qeleA
182310 3ayj 1o} yojem,,

e dn jas sjo ‘Bunjiom jou
Sdey} UusAQ ue yjim ul jjed

Jawolsna e pey isnf apa(L)

NG %




Patent Application Publication = May 29, 2008 Sheet 15 of 31 US 2008/0122585 A1

—
25
o3
£2
4 o~
/1—
<t
o
A\ 0
< «-
8 "
§“ O)
LL.

Internet
Connection




Patent Application Publication = May 29, 2008 Sheet 16 of 31 US 2008/0122585 A1

/a
3]l
ol
OQU;

e
N\

102



Patent Application Publication = May 29, 2008 Sheet 17 of 31 US 2008/0122585 A1

16\

(—TeYo)]
=
R ———

Fig. 17

\o/\




Patent Application Publication = May 29, 2008 Sheet 18 of 31 US 2008/0122585 A1




Patent Application Publication

May 29, 2008 Sheet 19 of 31

US 2008/0122585 Al

116

- w. -E

Fig. 19



Patent Application Publication = May 29, 2008 Sheet 20 of 31 US 2008/0122585 A1

12

124

Fig. 20

12

Z

124

Fig. 21



US 2008/0122585 Al

May 29, 2008 Sheet 21 of 31

Patent Application Publication




Patent Application Publication = May 29, 2008 Sheet 22 of 31

M~y

=
¥ ‘n i
il

G

9t

136

US 2008/0122585 Al

Fig. 23



Patent Application Publication = May 29, 2008 Sheet 23 of 31 US 2008/0122585 A1

Fig. 24

140




Patent Application Publication = May 29, 2008 Sheet 24 of 31 US 2008/0122585 A1




Patent Application Publication = May 29, 2008 Sheet 25 of 31 US 2008/0122585 A1

14

1608

Fig. 26




Patent Application Publication = May 29, 2008 Sheet 26 of 31 US 2008/0122585 A1

(=]
S —| Arbitrary
h Software
o | Component .
ST g saA S
= WIDE Arbitrary [
. Software ©
S Component |5
‘O_ N |1 -
g _— SA | SA Driver
- WIDE T
o - / p
S— |2e5|6 S 2
- FHHE <
= alal =
o]
o ||1%35|5|3 \
2 e 3
o
/ | / / I~
I [ 1 N
o © s .
g g2 Re2
§ g/'[] LL
"—\ Al o
N ©w
S =
\ 2 yd
N 2 34Im g
> g h =
s | [omared | | 2 ©_leravs[vs || o~
© ™ J3ALQ 3AIM ] e juauodwon e
S~ 1eAuNgQV 8 olemyos
\ Havs S feny 4 3
8 juauodwon - e
o—1— alemyos
- Kiemquy
-
e

1006
\



Patent Application Publication

170

\ 184

May 29, 2008 Sheet 27 of 31 US 2008/0122585 Al

170

X 284

120 1§
\ 182
. \
S M
1342
Fig. 28
220 12
\ 282 \
\
N

224

1042

Fig. 29

222



Patent Application Publication = May 29, 2008 Sheet 28 of 31 US 2008/0122585 A1

170 220 12\
L o
) ) L
jrg i 1% N
224 0,0 222
Fig. 30
170 290 296 12
4 YA Y
\ 292 294 299 \

:/n)) ((uL | 28< |

224

1042

Fig. 31



Patent Application Publication = May 29, 2008 Sheet 29 of 31 US 2008/0122585 A1

1042
\ 320 332

PC

1 288

\
i

326
O 00
I 4 | | [l:.l] =\ [@
// V4 \/
330 336336 55
Fig. 32
600 12

604 607
,/ 602 / 606 / 608

616

612~ | /

Fig. 33



Patent Application Publication

600

602

607
~v

[ 1]

May 29, 2008 Sheet 30 of 31

US 2008/0122585 Al

v- 3
o

Power\‘”_

Data —t 1

w
o

604
~

606

Fig. 33A




Patent Application Publication = May 29, 2008 Sheet 31 of 31 US 2008/0122585 A1

170
12
\ 1042 400 \
) T 402
150~ =
11404
360 =
500 50\5 L l— 44— 404
404

Fig. 34



US 2008/0122585 Al

NETWORK FOR CHANGING RESOURCE
CONSUMPTION IN AN APPLIANCE

REFERENCE TO RELATED APPLICATION

[0001] This application is a continuation-in-part of Inter-
national Application No. PCT/US2006/022503, filed Jun. 9,
2006, which claims the benefit of U.S. Provisional Patent
Application No. 60/595,148, filed Jun. 9, 2005, both of which
are incorporated by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The invention relates to components and accesso-
ries for a communicating appliance and more particularly, to
anetwork for changing the resource consumption of an appli-
ance.

[0004] 2. Description of the Related Art

[0005] Household appliances typically comprise one or
more components responsible for the electromechanical
operations of the appliance. For example, an oven can include
an appliance management component having a printed circuit
board (PCB) with memory, as well as a user-interface com-
ponent, such as a control panel or keypad, for a user to issue
commands to the oven. As another example, a washing
machine can include an appliance management component, a
user-interface component, and a motor control component
that controls a motor of the washing machine.

[0006] Typically, discrete circuits couple the internal com-
ponents of an appliance, with each discrete circuit responsible
for individual communication between related components.
The circuits communicate with each other over an internal
network that traditionally is implemented by hard-wired rib-
bon cables or other connectors or harnesses between the
components. The hard-wired connectors form a closed sys-
tem or network that is difficult or not possible to modify. For
example, because the closed network relies on hard-coded or
hard-wired network solutions, it is not practical to couple
additional external components or additional internal compo-
nents to the appliance to expand the capability or function of
the appliance. The closed network cannot easily be adapted
for communication with the additional external/internal com-
ponents and therefore limits the potential of the appliance.

SUMMARY OF THE INVENTION

[0007] A network includes a smart coupler having a pro-
cessor, a memory with software, and a power source to ener-
gize the processor and the memory and an appliance config-
ured to perform an operation on a physical article. The
appliance consumes at least some of a resource in performing
the operation. The network also includes a source of infor-
mation about the resource. According to the invention, the
smart coupler is in communication with the appliance and the
source, and the processor and memory operate to request a
change to the operation of the appliance in response to a
resource parameter or a request communicated by the source.
[0008] The smart coupler itself can be the source of infor-
mation, and the appliance can also be the source of informa-
tion. Typical resources include electricity, hot water, gray
water, gas, water, replaceable parts, and consumables. The
communication can be wireless.

[0009] The resource parameter be, for example, a measure
of the resource greater than a threshold or less than a thresh-
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old. The request can be to reduce consumption of the
resource, to delay consumption of the resource, and to halt
consumption of the resource.

[0010] In one aspect of the invention, the coupler includes
a visual indicator that communicates information about the
appliance. The Information can be the type of information
that is licensable. Preferably, the visual indicator is a tricolor
LED. The visual indicator can include a light diffuser. As
well, the visual indicator can also communicate information
about the coupler.

[0011] In another aspect, the software enables the coupler
to selectively couple a remote client to the appliance to enable
communication between the client and the appliance. In this
way, the client can request data collection or a change in the
operation of the appliance. The network can also include a
GFA sensor to provide data to the processor for determining
the request to the appliance. The appliance can have a user
interface, in which case, the appliance or the coupler can have
software to affect the operation so that a user can actuate the
software by way of the user interface to affect the operation in
response to a request. Preferably, the user interface is graphi-
cal.

[0012] In a further aspect of the invention, the processor
and memory operate to send a message containing the infor-
mation about the resource to the appliance for communica-
tion to a user by the user interface. And in yet a further aspect,
a network has an appliance configured to perform an opera-
tion on a physical article where the appliance consumes at
least some of a resource in performing the operation. The
network also has a source of information about the resource,
and first and second smart couplers each having a processor,
a memory with software, and a power source to energize the
processor and the memory. The first smart coupler is coupled
to the source in a first network. The second smart coupler is
coupled to the first smart coupler in a second network, and
also coupled to the appliance in a third network. At least two
networks are of different types. The software is configured to
communicate the information across the three networks.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] In the drawings:

[0014] FIG. 1 is a schematic view of a clock accessory for
a communicating appliance according to one embodiment of
the invention, wherein the clock communicates a time to
appliances following powering the appliances down and up.
[0015] FIG. 2 is a schematic view of a clock accessory for
a communicating appliance according to another embodi-
ment of the invention, wherein the clock functions as an
amplifier and/or a wireless access point.

[0016] FIG. 3 is a schematic view of a clock accessory for
a communicating appliance according to another embodi-
ment of the invention, wherein the clock comprises a display
for communication with a user of the communicating appli-
ance.

[0017] FIG. 4 is a schematic view of a clock accessory for
a communicating appliance according to another embodi-
ment ofthe invention, wherein the clock communicates a time
to other appliance to synchronize the time among the appli-
ances.

[0018] FIG. 5 is a schematic view of a clock accessory for
a communicating appliance according to another embodi-
ment of the invention, wherein the clock on one appliance
requests a time from a clock on another appliance to synchro-
nize the time among the appliances.
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[0019] FIG. 6 is a schematic view of a cooking aid acces-
sory in the form of a controlled stirrer according to one
embodiment of the invention for use with a communicating
appliance.

[0020] FIG. 7 is a schematic view of a cooking aid acces-
sory in the form of an ingredient dispenser according to one
embodiment of the invention for use with a communicating
appliance.

[0021] FIG. 8 is a schematic view of a cooking aid acces-
sory in the form of a sensing cooking vessel according to one
embodiment of the invention for use with a communicating
appliance.

[0022] FIG. 9 is a schematic view of a cooking aid acces-
sory in the form of a removable cooking vessel sensor accord-
ing to one embodiment of the invention for use with a com-
municating appliance.

[0023] FIG. 10 is a schematic view of an operation cycle
component according to one embodiment of the invention for
use with a communicating appliance.

[0024] FIG. 11 is a schematic view of the operation cycle
component of FIG. 10 coupled with a main controller of a
communicating appliance.

[0025] FIG. 12 is a schematic view of a consumable and a
consumable reader according to one embodiment of the
invention for use with a communicating appliance.

[0026] FIG. 13 is a schematic view of a connection assem-
bly according to one embodiment of the invention foruse with
a communicating appliance and an energy controller.

[0027] FIG. 14 is a schematic view illustrating remotely
servicing a communicating appliance according to one
embodiment of the invention.

[0028] FIG. 15 is a schematic view illustrating self-servic-
ing acommunicating appliance according to one embodiment
of the invention.

[0029] FIG. 16 is a schematic view of a network binder
according to one embodiment of the invention for use with a
communicating appliance.

[0030] FIG. 17 is a schematic view of a remote user inter-
face according to one embodiment of the invention for use
with a communicating appliance.

[0031] FIG.18is a schematic view of an appliance monitor
integrated into a communicating appliance according to one
embodiment of the invention.

[0032] FIG. 19 is a schematic view of a remote appliance
monitor according to one embodiment of the invention for use
with a communicating appliance.

[0033] FIG. 201is a schematic view of a smart cable accord-
ing to one embodiment of the invention for use with a com-
municating appliance.

[0034] FIG. 21 is a schematic view of a smart wireless
coupler according to one embodiment of the invention for use
with a communicating appliance.

[0035] FIG. 22 is a schematic view of a central collector
according to one embodiment of the invention for use with a
communicating appliance.

[0036] FIG. 23 is a schematic view of a local collector
according to one embodiment of the invention for use with a
communicating appliance.

[0037] FIG. 24 is a schematic view of a sales demo acces-
sory according to one embodiment of the invention for use
with a communicating appliance.

[0038] FIG. 25 is a schematic view of a cellular phone
according to one embodiment of the invention for use with a
communicating appliance.
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[0039] FIG. 26 is a schematic view of an audio communi-
cation accessory according to one embodiment of the inven-
tion for use with a communicating appliance.

[0040] FIG. 27 is a schematic view of a network of appli-
ances and clients connected on multiple networks by cou-
plers.

[0041] FIG. 28 is a schematic view of an over-molded smart

cable comprising an embedded smart device according to one
embodiment of the invention for use with an appliance.
[0042] FIG. 29 is a schematic view of a smart cable com-
prising a discrete smart device according to one embodiment
of the invention for use with an appliance and an external
device.

[0043] FIG. 30 is a schematic view of a smart cable com-
prising a discrete smart device and smart device connectors
according to one embodiment of the invention for use with an
appliance and an external device.

[0044] FIG. 31 is a schematic view of a combination smart
wireless coupler and smart cable according to one embodi-
ment of the invention for use with an appliance and an exter-
nal device.

[0045] FIG. 32 is a schematic view of a smart device
according to one embodiment of the invention.

[0046] FIG. 33 is a schematic view of a source of informa-
tion about resources connected to an appliance with a smart
coupler directly coupled to an appliance connection element.
[0047] FIG. 33A is schematic view of a source of informa-
tion about resources connected to an appliance by a combi-
nation

[0048] FIG. 34 is a schematic view of a source of informa-
tion about appliance operation connected to an appliance
through a smart coupler.

DESCRIPTION OF EMBODIMENTS OF THE
INVENTION

[0049] By employing a software architecture that enables
facile communication between internal components of an
appliance and between an external component and one or
more of the internal components of the appliance, various
components and accessories can communicate with the appli-
ance to expand the capability, functionality, and usability of
the appliance. The appliance can be any suitable appliance,
such as a household appliance. Examples of household appli-
ances include, but are not limited to, clothes washing
machines, clothes dryers, ovens, dishwashers, refrigerators,
freezers, microwave ovens, trash compactors, and countertop
appliances, such as waffle makers, toasters, blenders, mixers,
food processors, coffee makers, and the like.

[0050] The appliance can be configured to perform a cycle
of operation to complete a physical domestic operation on an
article. Examples of the physical domestic operations include
afood preparation operation, a food preservation operation, a
fluid treatment operation, a cleaning operation, a personal
care operation, a fabric treatment operation, an air treatment
operation, and a hard surface treatment operation. The air
treatment operation can comprise, for example, air purifica-
tion, air humidification, air dehumidification, air heating, and
air cooling. The food preparation operation can comprise, for
example, food cleaning, food chopping, food mixing, food
heating, food peeling, and food cooling. The food preserva-
tion operation can comprise, for example, food cooling, food
freezing, and food storage in a specialized atmosphere. The
fluid treatment operation can comprise, for example, fluid
heating, fluid boiling, fluid cooling, fluid freezing, fluid mix-
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ing, fluid whipping, fluid dispensing, fluid filtering, and fluid
separation. The cleaning operation can comprise, for
example, dishwashing, fabric washing, fabric treatment, fab-
ric drying, hard surface cleaning, hard surface treatment, hard
surface drying, carpet cleaning, carpet treatment, and carpet
drying. The personal care operation can comprise, for
example, hair treatment, nail treatment, body massaging,
teeth cleaning, body cleaning, and shaving.

[0051] The internal components of the appliances can
include any component that participates in the operation of
the appliance. Some of the internal components have a cor-
responding controller (main controller, motor controller, user
interface, etc.), which can be a simple microprocessor
mounted on a printed circuit board, and other components
that have no controller. The components can comprise one or
more devices that are controlled by the controller. Typically,
the controller components in cooperation either directly or
indirectly, through other components, control the operation of
all of the components and the associated devices to imple-
ment an operation or cycle for the appliance.

[0052] The software architecture can be implemented on
and communicate over an internal communications network
on the appliance. The internal communications network con-
nects the various internal components of the appliance and
can be considered a closed network. One example of the
internal communications network used within the appliance
is the WIDE network protocol, created by Whirlpool, Inc., the
assignee of the present patent application.

[0053] The software architecture expands the communica-
tion ability of the appliance by effectively creating an open
network, hereinafter referred to as “network” Within the
appliance, the software architecture can, but does not have to,
reside on each of the components that have a controller. Those
components with the software architecture form a network
node that can communicate with the other nodes.

[0054] The software architecture can perform multiple
functions. For example, one function can relate to identifying
each of the components corresponding to a node on the net-
work, while another function can relate to identifying capa-
bilities or functions of the identified components on the net-
work. Yet another exemplary function is to identify the status
of the components on the network. In this way, the software
architecture can function to inform all of the nodes on the
network of the presence, capabilities, and status of the other
nodes.

[0055] The software architecture can comprise multiple
modules, each of which has different functionality. Various
combinations of the modules or all of the modules can reside
on each of the components. One module having a basic or
core functionality resides on all of the components. In one
anticipated configuration, all of the modules reside at least on
the main controller, which establishes the main controller to
function as a primary or main software architecture, with the
other nodes functioning in a client relationship to the main
software architecture. In such a configuration, all of the nodes
can communicate through the main software architecture.
The software architecture can be sufficiently robust that it can
permit configurations without a main software architecture or
with multiple main software architectures. For example, the
controllers of the various components can work together to
control the operation of the appliance without any one of the
appliances functioning as a main controller. Regardless of the
configuration, any component with the software architecture
can function as a client with respect to the other components.
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[0056] Because of the software architecture, the internal
components of the appliance are not only connected with one
another, but the internal components can also be connected to
one or more external components or a new internal compo-
nent through the network. The external component and/or the
new internal component has one, some, or all of the software
architecture modules in resident. As a result, the external
component and/or the new internal component can commu-
nicate with the internal components of the appliance and can
also communicate with other external components having the
software architecture.

[0057] The software architecture can be any suitable soft-
ware architecture that enables communication between the
internal components of the appliance and the external com-
ponent and/or the new internal component or between com-
ponents external to the appliance. An example of the software
architecture is disclosed in International Application No.
PCT/US2006/022420, titled “SOFTWARE ARCHITEC-
TURE SYSTEM AND METHOD FOR COMMUNICA-
TION WITH, AND MANAGEMENT OF, AT LEAST ONE
COMPONENT WITHIN A HOUSEHOLD APPLIANCE,”
filed Jun. 8, 2006, and incorporated herein by reference in its
entirety. A related example is shown in priority document
U.S. Patent Application No. 60/595,148, filed Jun. 9, 2005.
All of the communications between components and acces-
sories and/or any combination of components and accessories
described in this application can be implemented by the soft-
ware and network structures disclosed in either of these appli-
cations.

[0058] The software architecture disclosed in the afore-
mentioned references can be implemented by providing one
or more of the software elements of the software architecture
at least on each of the components to be controlled and on the
accessory. The software architecture is configured to generate
a plurality of messages, with at least one of the software
elements residing in each of the components and in the acces-
sory and configured to enable transmission of at least one of
the plurality of messages between the components and
between the accessory and the components. The messages
can be transmitted for bi-directional communication between
components and/or components and accessory. The messages
can include command messages that are used to implement a
physical domestic operation cycle of the appliance.

[0059] The messages can be generated by a message gen-
erator, which can take the form of the software architecture,
the accessory, or acomponent. One possible message genera-
tor is a user interface.

[0060] Descriptions of several examples of components
and accessories, herein after referred to as “accessory” with it
being understood that the accessory can be considered a com-
ponent on the network, for use in conjunction with the appli-
ance having the software architecture follow. The accessories
can be external to the appliance or internal to the appliance.
Each ofthe accessories is enabled with the software architec-
ture whereby the accessory establishes a node on the network
or is part of an existing node on the network.

[0061] One example of the accessory is a clock. In one
embodiment, the clock is external to the appliance and is an
atomic clock. For example, the atomic clock can be a wireless
atomic clock that can communicate with one or more of the
appliances. An illustration of this embodiment is shown in
FIG. 1, where a clock 10 can communicate with a first appli-
ance 12 in the form of an oven and a second appliance 14 in
the form of a microwave oven.
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[0062] The clock can acquire an official time via any suit-
able method, such as from a cellular network, a radio network,
or the Internet. The clock can then transmit the official time to
the appliance(s). For example, the clock can automatically
transmit the official time, transmit the official time based on
registered time events (i.e., transmit the official time at pre-
determined intervals to appliances that have registered for the
time events), or transmit the official time upon request from
one or more of the appliances.

[0063] An example of transmitting the time is shown in
FIG. 1. The clock 10 communicates with the first and second
appliances 12, 14 on the network and asks for identification of
the appliances that have clocks. The first and second appli-
ances 12, 14 both respond by informing the clock 10 that the
first appliance 12 and the second appliance 14 each have a
clock and provide corresponding addresses for the respective
clocks. An event occurs where the first and second appliances
12, 14 are powered down (i.e., oft) and up (i.e., on) such that
the time on the first and second appliances 12, 14 is no longer
set. The clock 10 then transmits the official time to the clocks
of'each ofthe first and second appliances 12, 14, and the clock
10, the first appliance 12, and the second appliance 14 all
display the same official time.

[0064] The clock can also function as an amplifier to boost
a signal provided by the appliance to a destination appliance
or as a wireless access point that can transmit a signal pro-
vided by the appliance to a destination appliance. For
example, the appliance can have a radio that is not sufficiently
strong to provide visibility to the destination appliance but is
strong enough to provide visibility to the clock. The clock can
receive the signal from the appliance and re-broadcast the
signal to a destination appliance or to another appliance that
can transmit the signal to the destination appliance, and so on.
The clock can amplify the signal prior to or while re-broad-
casting the signal, or the clock can simply re-broadcast the
signal. An example of utilizing the clock in this manner is
illustrated in FIG. 2. The first appliance 12 in the form of the
oven has visibility to the clock 10 and sends a signal to the
clock 10. The clock 10 can optionally amplify the signal
before or while re-broadcasting the signal to the second,
destination appliance 14 in the form of the microwave oven.
In another scenario, where the destination appliance is a third
appliance 16 in the form of a refrigerator, the second appli-
ance 14 can send the signal to the third appliance 16.

[0065] The clock can optionally serve as a protocol bridge.
A protocol is a standard procedure for regulating data trans-
mission between devices; however, not all devices necessar-
ily communicate in the same protocol. A bridge effectively
translates one protocol into another so that devices with dif-
ferent protocols can communicate with one another. The
clock, therefore, can function not only as a time-keeping
apparatus but also as a bridge between appliances or between
the appliance and another device. Thus, the bridge function-
ality can be incorporated into the clock and the user does not
need to purchase a separate bridge. The amplifier and bridg-
ing functions can also be included in any of the other acces-
sories described below.

[0066] Referring now to FIG. 3, the clock 10 that commu-
nicates with the appliance(s) 12, 14, 16, can include a display
18 for communication with the user. The display 18 can be
integrated with a time display or can be separate from the time
display. As examples, the display 18 can be a liquid crystal
display (LCD), a plasma display, a digital display, and the
like. The display 18 can communicate to the user a status of
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the appliance, such as via one or more notification icons.
Examples of appliance status include, but are not limited to,
laundry washing complete, laundry drying complete, laundry
off balance, microwave food defrosted, turn defrosting food
in microwave, microwave food ready, oven pre-heat com-
plete, oven food ready, boil over on cooktop, fire, hot water
ready, and coffee ready. The relevant notification icons can
become illuminated, such as by flashing or being constantly
illuminated, or otherwise visible when appropriate and
become un-illuminated or otherwise not visible when appro-
priate.

[0067] The clock 10 can further have the capability of com-
municating to the user, such as via the display 18, an alert
status of the appliance(s) 12, 14, 16 with which the clock 10
communicates, and, optionally, the user can acknowledge
receipt of the alert status, such as via the display 18. Accord-
ing to one embodiment, the acknowledgement by the user can
clear the alert status from the clock 10 and the appliance(s) 12,
14, 16. In this manner, the display 18 can function as a user
interface that effects communication not only to the user from
the appliance but also from the user to the appliance.

[0068] With continued reference to FIG. 3, the clock 10 can
optionally incorporate appliance control capability whereby
the user can provide control inputs or commands to the appli-
ance(s) 12, 14,16 through the clock 10, such as via the display
18. Exemplary commands include, but are not limited to,
start/stop wash cycle, start/stop drying cycle, start/stop cook-
ing program, decrease heating element power for simmer,
execute low heat tumble following drying cycle, decrease
microwave heating power, increase temperature of chill zone
in refrigerator, and the like.

[0069] Ifthe clock onthe network does not have electronics
for functioning as an atomic clock, the clock can be a satellite
clock that can receive time from an atomic clock enabled to
speak “TimeCast” protocol. Thus, the clock can display the
time given by the atomic clock through TimeCast.

[0070] The clock can be internal to the appliance, as
described above, or can be external to the appliance. When the
clock is internal to the appliance, electronics for the clock can
be packaged into the appliance during manufacture of the
appliance or can be installed into the appliance as an after-
market accessory. The clock as an internal accessory can have
any of the functionalities described above for the external
clock. The clock can also be “plugged” into an appropriate
connector on the appliance. The connector can provide both
power and data communication.

[0071] The clock conventionally associated with the appli-
ance canalso function as an accessory. For example, the clock
of'the appliance can communicate with clocks of other appli-
ances, such as for synchronization of the clocks to establish
and/or maintain consistent time among all of the appliances.
An example of clock synchronization is illustrated in FIG. 4.
The first appliance 12 broadcasts a message requesting iden-
tification of appliances having clocks. The second appliance
14 responds by informing the first appliance 12 that the sec-
ond appliance 14 has a clock and provides an address for the
clock. Thus, the first appliance 12 has established the appli-
ances that have clocks. In the future, the user can set the time
on the first appliance 12, and the first appliance 12 can then
broadcast the set time to the appliances that have clocks, such
as the second appliance 14. Alternatively, the user can set the
time on the clock of another appliance, which can transmit the
set time to the first appliance 12 and the second appliance 14.
As a result of this process, the user need only set the time on
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one of the appliances as the clocks of the other appliances
automatically synchronize with the clock having the set time.
Such a configuration can be especially beneficial in situa-
tions, such as a power outage, where multiple clocks on the
appliances lose power and, therefore, the time.

[0072] Another example of clock synchronization is shown
schematically in FIG. 5. In this example, the appliance
requests the time from another appliance. The third appliance
16 broadcasts a message requesting identification of appli-
ances having clocks. The first appliance 12 responds by
informing the third appliance 16 that the first appliance 12 has
a clock and provides an address for the clock. Similarly, the
second appliance 14 responds by informing the third appli-
ance 16 that the second appliance 14 has a clock and provides
an address for the clock. Thus, the third appliance 16 has
established the appliances that have clocks. The third appli-
ance 16 then communicates with at least one of the appliances
having a clock, which is shown as the first appliance 12 in
FIG. 5, and requests the time from the first appliance 12. The
first appliance 12 responds by providing the time to the third
appliance 16. Alternatively, the third appliance 16 can request
the time from another of the appliances, such as the second
appliance 14.

[0073] The clocks of the appliances can also synchronize
by one of the appliances broadcasting the time at periodic
intervals. When the clocks are synchronized in this manner,
each minute rollover of the time can be synchronized so that
there is no discrepancy between the times on the clocks, even
while the displayed time is changing.

[0074] Another example of an accessory is a cooking aid.
The cooking aid can be an active accessory, a sensing acces-
sory, or a combination thereof. The active accessory can be
programmed by the user or can receive commands from the
appliance for performing an action. The sensing accessory
can include one or more sensors that detects a state of the
accessory and/or appliance and communicates the state to the
appliance or other component on the network.

[0075] Exemplary active cooking aids include a controlled
stirrer 20 and an ingredient dispenser 22, which can both be
associated with the first appliance 12 in the form of the oven.
As shown in FIG. 6, the controlled stirrer 20 can be coupled to
acooking vessel 24, such as a pot or pan, located on a cooktop
26 of the first appliance 12. Alternatively, the controlled stir-
rer 20 can be coupled to the first appliance 12, such as to the
cooktop 26, rather than to the cooking vessel 24. The con-
trolled stirrer 20 includes a stirring mechanism 28, such as an
auger, that can induce movement of material (i.e., food)
within the cooking vessel 24, and a mount 30 for coupling the
stirring mechanism 28 to the cooking vessel 24 or the first
appliance 12. The controlled stirrer 20 has a controller 32 that
can communicate with the cooktop 26 or other part of the first
appliance 12 for receiving stirring commands. The com-
mands can be associated with a recipe, such as a recipe stored
within the first appliance 12 or a recipe otherwise visible to
the first appliance 12, such as via another component on the
network. Alternatively, the user can program the controlled
stirrer 20 according to desired actions or a recipe. The stirring
commands can include information such as start stirring, stop
stirring, stirring speed, and stirring frequency. In an alterna-
tive embodiment, the controlled stirrer 20 can be integrated
with the cooking vessel 24. Regardless ofthe configuration of
the controlled stirrer 20, employing the controlled stirrer 20
eliminates or reduces the need for the user to be present at the
second appliance 12 to stir the material in the cooking vessel
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24. The controlled stirrer 20 is especially beneficial when a
recipe requires continuous stirring of the material for a rela-
tively long period of time.

[0076] Referring now to FIG. 7, the ingredient dispenser 24
can be mounted to or located in the vicinity of the first appli-
ance 12 and can include one or more compartments 40 con-
figured to store ingredients. The compartments 40 couple
with corresponding dispensing mechanisms 42 configured to
transport the ingredients from the compartments 40 to a cook-
ing vessel 44, such as a pot or pan. The cooking vessel 44 can
be intended for use on the cooktop 26 or inside the first
appliance 12. The ingredient dispenser 24 further includes a
controller 46 that can communicate with the first appliance 12
for receiving commands related to dispensing the ingredients.
The commands can be associated with a recipe, such as a
recipe stored within the first appliance 12 or a recipe other-
wise visible to the first appliance 12, such as via another
component on the network. Alternatively, the user can pro-
gram the ingredient dispenser 24 according to desired actions
or a recipe. The commands related to dispensing the ingredi-
ents can include information such as when to add an ingredi-
ent and the amount of the ingredient to be added.

[0077] The ingredient dispenser 24 can be provided to the
user with the ingredients in the compartments 40 (i.e., pre-
filled compartments) or with the compartments 40 in an
empty condition whereby the user must supply the ingredi-
ents to the compartments 40. When the compartments 40 are
pre-filled, the type and amount of ingredients can correspond
to a predetermined recipe. In one embodiment, the ingredient
dispenser 24 can include replaceable compartments so that
the user can insert compartments 40 that correspond to a
desired recipe.

[0078] Employing the ingredient dispenser 24 provides
several advantages. For example, the ingredient dispenser can
accurately measure and dispense the ingredients at the proper
time during the preparation of the material in the cooking
vessel 44, thereby improving the quality of the resulting food.
Additionally, the ingredient dispenser 24 eliminates or
reduces the need for the user to be present at the first appliance
12 for dispensing the ingredients.

[0079] Exemplary sensing cooking aids include a sensing
cooking vessel 50 and a removable cooking vessel sensor 52,
which can both be associated with the first appliance 12 in the
form of the oven. As shown in FIG. 8, the sensing cooking
vessel 50 comprises a cooking vessel 54 and a sensor 56 that
can detect a condition of the cooking vessel 54. The cooking
vessel 54 can be any suitable type of cooking vessel, such as
a pot or a pan. The sensor 56 can be, for example, a tempera-
ture sensor, a timer, a combination temperature sensor/timer,
a sound sensor, a humidity sensor, a vision sensor, and a
motion detector. The sensor can be integrated with the cook-
ing vessel 54 or otherwise coupled with the cooking vessel 54.
The sensor 56 can communicate with the first appliance 12,
such as with the cooktop 26, or other component on the
network to communicate the sensed condition of the cooking
vessel 54. For example, the sensed condition can be boiling,
boiling over, simmering, current temperature, boiling time,
simmering time, time above a certain temperature, and tem-
perature as a function of time (i.e., heating curve). The first
appliance 12 can be configured to respond to the sensed
condition of the cooking vessel 54, such as by increasing heat,
decreasing heat, and increasing or decreasing time at a certain
temperature. The response by the first appliance 12 can be in
accordance with a recipe or with instructions programmed by
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the user. The sensing cooking vessel 50 thereby provides a
means for closed loop temperature control between the cook-
ing vessel 54 and the first appliance 12.

[0080] Inthe case of a vision sensor, the sensor could trans-
mit video to anther device for the consumer. The consumer
could then make control function decisions including control
adjustments or stirring activation, as the case may be.
[0081] The functionality of the sensing cooking vessel 50
can alternatively be accomplished with the removable cook-
ing vessel sensor 52. Referring now to FIG. 9, the removable
cooking vessel sensor 52 is an accessory that can be remov-
ably coupled to a conventional cooking vessel 58 and com-
prises the sensor 56 described above with respect to the sens-
ing cooking vessel 50. The removable cooking vessel sensor
52 can have any suitable form, such as a clip, as shown in FIG.
9 that removably clips onto the cooking vessel 58. Employing
the removable cooking vessel sensor 52 eliminates the need
for the user to purchase a special cooking vessel having the
sensor 56; rather, the removable cooking vessel sensor 52 can
be used with any cooking vessel as it can effectively add the
sensor 56 to any cooking vessel.

[0082] The exemplary cooking aids described above, the
controlled stirrer 20, the ingredient dispenser 22, the sensing
cooking vessel 50, and the removable cooking vessel sensor
52, can be employed individually or in combination with one
another. Each of the cooking aids 20, 22, 50, 52 provides a
degree of automation to the cooking process, and using more
than one of the cooking aids increases the degree of automa-
tion. When the user employs more than one of the cooking
aids 20, 22, 50, 52, the cooking aids 20, 22, 50, 52 can
optionally communicate with each other in addition to com-
municating with the first appliance 12 or other component on
the network.

[0083] Another example of an accessory is an operation
cycle component configured to store and transfer operation
cycles for the appliance. An operation cycle is a set of com-
mands that the appliance executes for operation of the appli-
ance. For example, a washing machine can have several wash
cycles that depend on the type of fabric being washed or a size
of a fabric load. Similarly, an oven can have several cooking
cycles that depend on the type of food being cooked and the
cooking process (e.g., defrosting, baking, self-cleaning).
Typically, the appliance when purchased by the user has a set
of operation cycles that can permanently reside in the appli-
ance as firmware. Referring now to FIG. 10, the operation
cycle component 60 can store additional operation cycles not
originally provided with the appliance 12 and communicate
with the appliance 12 such that the appliance can implement
the additional operational cycles. The operation cycle stored
by the operation cycle component 60 can also or alternatively
include an updated operation cycle. The operation cycle com-
ponent 60 can be any type of component, such as a hardware
device that can plug into the appliance 12. In FIG. 10, the
operation cycle component 60 is shown as a USB dongle that
can couple with both a personal computer and the appliance
12. The USB connection and communication is just for illus-
tration and is not limiting on the invention. Any other suitable
connector and/or communication method can be used.
[0084] With continued reference to FIG. 10, the additional
operation cycles can be uploaded to the operation cycle com-
ponent 60 in any suitable manner. For example, the operation
cycle component 60 having the additional operation cycles
can be purchased at a retail store 62, or the additional opera-
tion cycles can be uploaded to the operation cycle component
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60 at the retail store. Alternatively, the user can download the
additional operation cycles via the Internet 64. For example,
the user can download the additional operation cycles through
apersonal computer 66 and then upload the additional opera-
tion cycles to the operation cycle component 60, or the user
can wirelessly directly download the operation cycles to the
operation cycle component 60. In another embodiment, the
user can develop custom additional operation cycles on the
personal computer 66 and upload the custom additional
operation cycles to the operation cycle component 60. In an
alternative embodiment, the additional operational cycles can
be transmitted wirelessly from the personal computer 66 to
the appliance 12 without using the operation cycle compo-
nent 60. The wirelessly transmitted additional operational
cycles can be transmitted to an intermediate storage in the
appliance 12. The cycles can also be authenticated by the
software architecture or other methods to ensure that they are
compatible with and appropriate for the appliance.

[0085] The operation cycle component 60 can couple with
the appliance 12 in any suitable manner, such as through a
direct hardwire connection or a wireless connection. Further-
more, the appliance 12 can implement the additional opera-
tion cycles directly from the operation cycle component 60,
or the additional operation cycles can be transferred from the
operation cycle component 60 to the appliance 12. Referring
now to FIG. 11, which illustrates a main controller 68 of the
appliance 12, the additional operation cycles can be consid-
ered software that can be provided to the cycle engine. The
cycle engine can operate on operation cycle data provided
from multiple sources of persistence.

[0086] Other examples of an accessory include a consum-
able and a consumable reader. A consumable is an object
external to the appliance that can be consumed or otherwise
used during operation of the appliance or following operation
of the appliance. The consumable can be consumed by the
appliance or by the user. Examples of consumables include,
but are not limited to, detergents and other wash aids for a
laundry appliance and/or dishwasher, fabric items (e.g.,
clothing), heat and serve meals, frozen side dishes, frozen
meals, microwave popcorn, frozen pizza, and frozen break-
fast sandwiches. Characteristics or information, such as an
operating cycle, usage directions, cooking instructions, dos-
age information, and washing/drying instructions, associated
with the consumable can persist, for example, within the
consumable itself, in the packaging for the consumable, or in
auxiliary materials, such as user manuals and tags, provided
with the consumable.

[0087] The consumable reader is a component that can
accept the information associated with the consumable and
transmit it to the controller of the appliance. The consumable
reader can be a device integrated with the appliance or a
separate device that can be coupled, either by a hardwire
connection or wireless connection, to the appliance for com-
munication with the appliance. Examples of consumable
readers include, but are not limited to, bar code scanners,
radio frequency identification (RFID) tag readers, and mag-
netic strip readers.

[0088] The consumable reader communicates the informa-
tion associated with the consumable to the appliance so that
the appliance can optimize its performance for the consum-
able. An example of employing the consumable and consum-
able reader is provided in the schematic illustration of FIG.
12. In this example, a food provider 70 determines cooking
instructions for a consumable 72 in the form of a frozen meal
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and encodes the packaging for the consumable 72 with the
cooking instructions. The user can place the consumable 72 in
the vicinity of the appliance 12 in the form of an oven, and a
consumable reader 74 of the appliance 12 communicates the
encoded cooking instructions from the consumable 72 to the
appliance 12. The appliance 12 can then execute the cooking
instructions for preparing the frozen meal.

[0089] It is contemplated that the consumable will contain
information corresponding to a preferred operating cycle for
the consumable. In the case of a food item, the information
would correspond to a cooking cycle for the consumable. The
consumable can also have the ability to identify the appliance
and provide an appliance-specific operating cycle. One man-
ner of implementing this is for the consumable to have oper-
ating cycles corresponding to a particular appliance or class
of appliance. The appliance in which the consumable is used
identifies and implements the relevant operating cycle.
Another manner of implementation is for the consumable to
have an identifier and the appliance has stored or access to a
database or table of operating cycles for different consum-
ables. The appliance takes the consumable identifier and
looks up the corresponding operating cycle for the consum-
able.

[0090] The information associated with the consumable
can be in any suitable form. In one embodiment, the informa-
tion can be a communication packet that can be directly
transmitted to the software architecture, thereby eliminating a
need for a central storage of consumables data. In another
embodiment, the information can be a key that can be used to
direct the appliance to stored consumables data.

[0091] It is within the scope of the invention to utilize the
consumables without the consumable reader. For example,
the consumable can be configured to directly communicate
with the appliance or other component on the network with-
out employing an intermediate consumable reader.

[0092] The consumables can be supplied by a third-party
provider, as in the case of store-bought frozen meals and wash
aids for laundry appliances and/or dishwashers, or provided
by the user. Leftovers and cooked and uncooked prepared
foods are examples of consumables that can be provided by
the user. The leftovers and the prepared foods can be placed in
a storage container encoded with information related to the
leftovers and prepared foods. For example, the information
can include re-heat or cooking instructions and an expiration
date (i.e., throw away date). When the information includes
the expiration date, the appliance, such as the oven or micro-
wave oven, can refuse to re-heat or cook the food if the current
date is past the expiration date. Optionally, the appliance can
be configured to receive an override command from the user
when the user desires to re-heat or cook the food despite the
expiration date.

[0093] Any suitable material can be used to encode the
information, and examples include, but are not limited to,
plastic wrap, aluminum foil, pots, pans, microwave-safe con-
tainers, container lids, and an adhesive or magnetic strip that
can be placed on the storage container. The information can
be configured by the person who originally prepared the
leftovers and the prepared foods and encoded using any suit-
able means, such as a personal computer, a magnetic strip
writer, and a handheld encoding device. With this configura-
tion, the user can configure the information on the consum-
able as desired.

[0094] Along the lines of the consumables and the consum-
ablereaders, another example of an accessory is a recipe book
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and a recipe book scanning wand. The recipe book can con-
tain various recipes having associated cooking instructions,
and the cooking instructions can be extracted by the recipe
book scanning wand. For example, the cooking instructions
can be extracted from text of the recipe book or hidden or
visible encoding. The recipe book scanning wand can then
communicate, via hardwire or wireless connection, the cook-
ing instructions to the appliance for execution. In an alterna-
tive embodiment, the recipe book can directly communicate
with the appliance without employing the recipe book scan-
ning wand.

[0095] Another example of an accessory is a commercial
laundry credit accessory. The commercial laundry credit
accessory can be any suitable device, such as a card with
memory and/or a microprocessor (commonly known as a
“smart card”) and a dongle. The commercial laundry credit
accessory can store laundry operation cycle credits and com-
municate with the appliance in the form of a commercial
laundry appliance, such as at a public laundry facility, via a
direct or wireless connection. When the commercial laundry
credit accessory has sufficient credits, the appliance will oper-
ate and deduct credits from the commercial laundry credit
accessory based on the operation of the appliance. Optionally,
individual users can purchase the laundry operation cycle
credits, or others can purchase the laundry operation cycle
credits for gifting purposes. In one embodiment, the laundry
operation cycle credits can be purchased at the public laundry
facility or remotely, such as via the Internet.

[0096] The credit accessory can also be used in combina-
tion with the software architecture to track usage and trans-
ferring the usage information to a local or remote central
system. Price changes and other operating parameters for the
laundry can be changed by the credit accessory. The price
change can be linked to other information accessible through
the software architecture, such as energy costs, for example.
The credit accessory can also collect diagnostic information
and call for service or alert the owner if there are any pending
issues via wired or wireless. The smart card can also be used
to supply alternate content to the user interface of the appli-
ance, such as advertisement, for example.

[0097] Another example of an accessory is a customized
connector that can be used to couple the appliance with
another accessory or with another component on the network.
The customized connector can be associated with any item,
such as a cable or a dongle, that can couple with the appliance,
and can be configured to prevent unauthorized, third-party
devices, including generic brand replacement parts, from
undesirably coupling with the appliance and other compo-
nents on the network. Thus, the connecting item must have the
customized connector to couple with the appliance or other
component on the network.

[0098] Another group of exemplary accessories relate to
energy usage. For example, the accessory can be an energy
controller and/or energy monitor, hereinafter referred to col-
lectively as the energy controller. The energy controller can
be a separate component on the network that communicates
with several appliances and other networked components in
the home and also with an energy source, such as an electric-
ity source. The energy controller can monitor the amount of
energy used by each of the appliances and can distribute
energy among the appliances. The distribution of energy can
result in an efficient usage of energy and can also manage
energy usage, for example, when the energy source curtails
the amount of supplied energy. The energy controller can also
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control the operation of the appliances so that the operation
occurs during non-peak energy usage times, which typically
correspond to lower energy costs.

[0099] The energy controller can be internally configured
for communication with the appliances, or a separate connec-
tion accessory, such as a dongle, can be coupled to the energy
controller to provide connectivity to the appliances. Simi-
larly, the appliance can be internally configured for commu-
nication with the energy controller, or a separate connection
accessory 78, such as a dongle, as illustrated in FIG. 13, can
be coupled to the appliance 12 to provide connectivity to the
energy controller. The connection accessory can have the
ability to discover the type of appliance and provide appro-
priate modules of the software architecture for the appliance.
In addition, the connection accessory can have the ability to
respond to messages and commands from the energy control-
ler. The connection accessories can be configured to provide
wireless communication between the energy controller and
the appliances.

[0100] The energy controller 78 can be connected to an
energy supplier by any suitable means, such as, wireless,
Internet, power lines, etc. With such a connection, the energy
supplier can provide information relevant to the control of the
appliance. The energy supplier can also remotely control the
appliance in addition to or in lieu of providing information.
[0101] Other energy related accessories include a smart
breaker, a smart dimmer, and a smart adapter. The smart
breaker is described in detail in U.S. Pat. No. 6,988,375,
issued Jun. 24, 2006 which is incorporated herein by refer-
ence in its entirety.

[0102] The smart dimmer is effectively a replacement for a
load switch, such as a light switch, having discrete on/off
control and can be used in any component on the network,
including lights and ceiling fans. The smart dimmer provides
the ability to not only switch power on and off but also to vary
voltage, such as via triac control or converter/inverter control.
The smart dimmer communicates with the energy controller,
such as to respond to requests from the energy controller and
to notify the energy controller of energy consumption status.
By giving the energy controller additional control over the
component associated with the smart dimmer, the energy
controller has more capability to achieve target energy con-
sumption without disruption to the user. Furthermore, in the
event of an emergency energy curtailment, the energy con-
troller can communicate with the smart dimmer to dim or shut
off the lights or other component associated with the smart
dimmer. The smart dimmer can also have associated sensing
capabilities to feedback to the energy controller measure-
ments of watts and power-factor.

[0103] The smart adapter is functionally similar to the
smart dimmer but serves as a replacement for a common wall
outlet. By replacing the common wall outlet with the smart
adapter, which can communicate with the energy controller in
a manner similar to the communication between the smart
dimmer and the energy controller, “dumb” components, such
as water heaters, that typically function in off/on modes can
be plugged into the smart adapter and converted for use on the
network and for operation at varying voltages. As a result, the
components with the smart adapters can participate in energy
curtailment programs and can communicate energy usage
information to the energy controller.

[0104] Otherexamples of accessories relate to servicing the
appliance. In one embodiment, a remote service center can
communicate wirelessly with the appliance in the home. As a
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result, the remote service center can monitor the appliance,
including low level components of the appliance, either pas-
sively or actively, and diagnose failures of the appliance. An
example of passive monitoring of the appliance is illustrated
in FIG. 14. In this scenario, the user communicates with the
customer service center 80, such as via a telephone call or
through the Internet, to inform the customer service center 80
that the appliance 12 in the form of an oven is not functioning
properly. In response, the customer service center 80 com-
municates with the appliance 12 wirelessly to monitor the
appliance 12 and diagnoses a failure associated with a com-
ponent of the appliance 12, particularly the door latch. Thus,
observation over the network enables the remote service cen-
ter 80 to diagnose the failed component without a service visit
to the home.

[0105] Ifinformation not available on the internal network
of the appliance is needed for diagnosis, the remote service
center 80 can use the DAQ, which is described in more detail
in the aforementioned and incorporated PCT patent applica-
tion to retrieve information available in memory of the asso-
ciated appliance componentry for analysis of a problem or for
searching for a problem.

[0106] Ifin addition to passive monitoring, the remote ser-
vice center 80 determines the need to control and test the low
level components of the appliance 12, the remote service
center 80 can actively monitor the appliance 12. To actively
monitor the appliance 12, the remote service center 80 can put
the appliance 12 in a development state, which is described in
more detail in the aforementioned and incorporated PCT
patent application and priority application. In the develop-
ment state, the remote service center 80 can communicate
with the appliance 12 and actuate the individual components
of'the appliance, such as heaters, valves, and motors, to facili-
tate making a diagnosis. According to one embodiment, for
the appliance 12 to enter the development state, the appliance
12 must be in an attended mode. In the attended mode, a
responsible person must be present at the appliance to ensure
that the actuation of the individual components of the appli-
ance 12 does not harm anyone in the vicinity of the appliance
12. The responsible person can be the user of the appliance 12
or any other person deemed responsible. The presence of the
responsible person can be confirmed in any suitable manner,
such as by communication between an identification card of
the responsible person and the appliance 12 or by the respon-
sible person actuating a key press on the appliance 12.
[0107] As an alternative, the appliance can be monitored
and diagnosed by an individual, such as the user, in the home
with the aid of a service accessory rather than employing the
remote service center. In this scenario, an automated service
system replaces the remote service center. The service acces-
sory can be any suitable device, such as a dongle, configured
to communicate, either via a wired connection or wirelessly,
with the appliance and with the automated service system.
[0108] An example of self-servicing the application using
the automated service system and the service accessory is
illustrated in FIG. 15. Shown as step 1, the user couples the
service accessory 90 to the appliance 12 in the form of an
oven, and the service accessory 90 automatically configures
to record diagnostic data from the appliance 12. If an appli-
ance failure occurs, the user removes the service accessory 90
from the appliance 12 and couples the service accessory 90 to
a personal computer 92, shown as step 2. Next, the service
accessory 90 connects to the Internet via the personal com-
puter 92, shown as step 3, and uploads the diagnostic data
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associated with the appliance failure to the automated service
system. The automated service system analyzes the diagnos-
tic data and determines an appropriate response. The response
can include, for example, downloading customized testing
scripts based on the diagnostic data, and the testing scripts can
be used to further diagnose the appliance failure or eliminate
the problem. The testing scripts can be downloaded via the
Internet and the personal computer 92 to the service acces-
sory 90, which can be re-coupled to the appliance 12, shown
as step 4, for transferring the testing scripts to the appliance
12. Alternatively, the service accessory can be a coupling
mechanism allowing a computing device, such as a cellular
phone, a personal computer, and a personal digital assistant,
to execute logic associated with data collection, analysis, and
test scripts.

[0109] Other examples of accessories relate to home auto-
mation. Home automation systems are systems with a control
center configured to control multiple objects, such as lights,
drapes, blinds, thermostats, audio/video components, and
security systems, within a home. Typical control centers are
in the form of a monitor, such as a touchpanel monitor, or a
remote control with a customized keypad. With the software
architecture, the appliance can be integrated with the home
automation system. In one embodiment, the appliance can be
added to an existing home automation system whereby the
appliance can be controlled, monitored, etc. from the control
center. The appliance can optionally communicate with the
control center via a wireless device coupled to the appliance.
Alternatively, the appliance can be used as the control center.
For example, a kitchen is generally a centralized location in
the home, and one of the appliances, such as a refrigerator, in
the kitchen can include the control center. In this example, the
control center can be a monitor integrated into a door of the
refrigerator.

[0110] By combining the appliance and the home automa-
tion system, several synergistic features become feasible. For
example, when a fire alarm or smoke detector of the home
automation system detects a fire or smoke, the combined
appliance/home automation system can take appropriate
actions, such as turning off an oven and cooktop, turning off
HVAC systems, turning on lights, and shutting off gas supply.
In another example, the user can set the combined appliance/
home automation system in a vacation mode. Upon departure
and during the vacation, the combined appliance/home auto-
mation system can take appropriate actions, such as shutting
off water supply, turning off water heaters, increase refrigera-
tor temperature, enable alarms, and setup an automatic tele-
phone call to police if the refrigerator door opens. On return,
the combined appliance’home automation system can take
appropriate actions, such as turning on water supply, turning
on water heaters, decrease refrigerator temperature, and dis-
able alarms.

[0111] As another example, the combined appliance/home
automation system can provide notifications to the user for
time management benefits and peace of mind. Notifications
for time management benefits can include, but are not limited,
to fabric/dish washing complete, fabric/dish drying complete,
microwave defrost complete, turn food for microwave
defrost, oven pre-heat complete, and food cooking complete.
Upon receiving the notification, the user can immediately
attend to the corresponding appliance to remove the fabric
load, dish load, food, etc. rather than spending the time to
periodically having to check whether the operation cycle is
complete and possibly delaying initiation of another opera-
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tion cycle. Notifications for peace of mind can include, but are
not limited to, refrigerator door ajar, freezer door ajar, water
filter operational, oven left on, cooktop left on, basement
humidity level satisfactory, air filtration system functioning,
air quality index, boil over on cooktop, and grill flame exceed-
ing limit.

[0112] The notifications can be provided to the user on the
control system or a remote device that can be used outside the
home. Examples of remote devices include, but are not lim-
ited to, a cellular phone, a key fob, and a pager/buzzer. The
remote device can be configured with the software architec-
ture for communication with the appliance or other compo-
nent on the network.

[0113] Another example of an accessory is a network
binder. The network binder is a device that binds nodes on a
wireless network to the network by assigning an identical
unique network ID to each node. Binding allows nodes that
are within communication range of each other to be bound
together to create private networks and separate the nodes
from other nodes that are also within communication range
but not part of the network. The network binder can be useful
when there are multiple networks within range of one another,
as in a neighborhood or an apartment building. The private
network prevents communications from being inadvertently
transmitted between networks, which would prevent unex-
pected interactions. The network binder of the present appli-
cation can be a wireless device that is solely used for binding
appliances or other components in a relatively short range of
the network binder. For example, the network binder can have
a limited transmission range of about three to four feet to
ensure that the target appliance or other component becomes
bound to the network when the network binder is operated. An
exemplary network binder 100 is illustrated in FIG. 16 and
comprises at least one button 102 that can be depressed when
in the vicinity of the appliance 12 or other component to bind
the appliance 12 or other component to the network. The
network binder can optionally have the ability to communi-
cate with a personal computer or other computing device so
that the computing device can also be configured.

[0114] Another example of an accessory is a remote user
interface. The remote user interface is a user interface that can
communicate with one or more appliances and can be posi-
tioned remotely from the appliances with which the remote
user interface communicates. For example, the remote user
interface can be positioned in a central location in the home or
can be portable within the home. The remote user interface
can provide many, if not all, of the functions associated with
a traditional user interface of the appliance and can include
additional functionalities. The remote user interface can have
any suitable form, such as a monitor, including a touchpanel
monitor 110, as illustrated in FI1G. 17. Other examples of the
remote user interface can include, but are not limited, to a
remote keypad, a phone, a personal computer, a voice recog-
nition device, a voice generation device, a sound generation
and recognition device, a remote control, a user interface of a
home automation system, a user interface of a component
different from the components of the appliance, a television,
a device that plays recorded music, a device that plays
recorded video, and a personal digital assistant. According to
one embodiment, the remote user interface can be employed
in addition to the traditional user interfaces on the appliances
associated with the remote user interface. Alternatively, the
appliances associated with the remote user interface do not
include a separate user interface that physically resides on the
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appliances. Furthermore, the remote user interface can be
used in conjunction with the above-described combination
appliance/home automation system.

[0115] Another example of an accessory is an appliance
monitor. The appliance monitor, which can be a device inte-
grated with or separate from the appliance, monitors and
records operational data associated with the appliance. The
appliance monitor can monitor one appliance or a plurality of
appliances. Optionally, the appliance monitor can include a
display for displaying an operational status of the appliance
and can be integrated with the remote user interface described
above to also provide the ability to issue commands to the
appliance. Furthermore, the appliance monitor can optionally
be configured to transmit the operational data associated with
the appliance to another device, such as a personal computing
device or an intermediate storage device, such as a dongle.
[0116] In an example illustrated in FIG. 18, the appliance
monitor 116 is integrated into the first appliance 12 in the
form of a microwave oven, and the second, third, and fourth
appliances 14, 16, 18, along with the first appliance 12, com-
municate with the appliance monitor 116. In another example
illustrated in F1G. 19, the appliance monitor 116 is a separate,
portable device that communicates with the first, second,
third, and fourth appliances 12, 14, 16, 18. The portable
appliance monitor 116 can be carried by the user so that the
user is able to observe the operational status of the appliance
at any desired time.

[0117] Otherexamples of accessories relate to servicing the
appliances. If the appliance experiences a failure that requires
a service person to visit the appliance in the home, the service
person can couple a personal computer or other portable
computing device to the appliance using a smart coupler,
which can be a smart cable 120 or a smart wireless coupler
122. As shown schematically in FIG. 20, the smart cable 120
hardwires the appliance 12 with the portable computing
device 124. The smart cable 120 can include special, propri-
etary electronics that enable communication between the
appliance 12 and the personal computing device 124. As a
result, unauthorized persons who do not have the smart cable
120 cannot couple an unauthorized computing device with
the appliance. Referring now to FIG. 21, the smart wireless
coupler 122 accomplishes the same goal as the smart cable
120, except that the former provides a wireless rather than
hardwired connection between the appliance 12 and the por-
table computing device 124. The smart wireless coupler 122
can be any suitable device, such as a proprietary wireless
dongle, that establishes a proprietary connection between the
appliance 12 and the portable computing device 124.

[0118] Additional service-related accessories include a
central collector 130 and a local collector 132, which can
implement the same service-related functions previously
described. Referring to FIG. 22, the central collector 130
functions similarly to the appliance monitor described above
in that the central collector 130 communicates with the appli-
ance(s) and monitors and records operational data associated
with the appliance(s). The central collector 130 is illustrated
in FIG. 22 as a box mounted to a wall in the home, but the
central collector 130 can assume any suitable form and can be
located in any suitable location, including on or in the appli-
ance. The central collector 130 can communicate with the
appliances 12, 14, 16, such as via a wireless connection, and
the remote service center 80 can also communicate with the
central collector 130. As a result, when an appliance failure
occurs, the user can communicate with the remote service
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center 80, such as via telephone, to inform the remote service
center 80 of the appliance failure, and the remote service
center 80 can communicate with the central collector 130 to
receive and analyze the operational data associated with the
failed appliance. Furthermore, if the appliance failure
requires a visit from a service person 132, the service person
132 can optionally communicate with the central collector
130, such as via a portable computing device, to receive and
analyze the operational data associated with the failed appli-
ance. The central collector 130 can also be employed by the
service person 132 for field testing of the appliance. While
illustrated external of the appliances, the central collector can
be located within one of the appliances.

[0119] The central collector 130 can also be used for aggre-
gation of customer usage data. The customer usage data can
be sold to third parties and can be used in customer studies to
gain insight to customer usage patterns and preferences. As
another option, the central collector 130 can be used for
benchmarking. The operational data associated with the
appliance can be aggregated and compared to benchmarks or
used to generate benchmarks related to appliance perfor-
mance. When the operational data is compared to a bench-
mark, and the comparison indicates a degradation of appli-
ance performance, the user can be alerted to the decrease in
performance.

[0120] A derivative of the central collector 130 is a black
box recorder. The black box recorder can function similarly to
the central collector 130 but is constructed such that it cannot
be destroyed or at least retains the operational data associated
with the appliance in case of a fire or other event potentially
destructive event to the appliance or the home. The opera-
tional data can possibly be used by insurance companies and
investigators to assess the cause and effects of the destructive
event.

[0121] Referring now to FIG. 23, the local collector 132
functions similarly to the central collector 130 in that the local
collector 132 communicates with the appliance(s) and moni-
tors and records operational data associated with the appli-
ance(s); however, the local collector 132 is a portable device
that can removably couple with the appliance(s). As shown in
FIG. 23, where the local collector 132 is illustrated as a
dongle, the local collector 132 can be coupled with the appli-
ance 12 to receive the operational data associated with the
appliance 12 and removed from the appliance 12. After
removal from the appliance 12, the local collector 132 can be
coupled with a computing device 134 of the user, and the
operational data can be sent from the computing device 134,
such as via the Internet, to a remote location, such as the
remote service center 80 or a remote automation center 136.
If the user does not have the computing device 134 or an
Internet connection, then the local collector 132 can be pro-
vided to a shipping service 138 for delivery to the remote
location.

[0122] The local collector 132 can be implemented using
the service accessory 90. Either of the local collector 132 or
the service accessory 90 can be interfaced with the electrical
system of the appliance and with either the appliance or with
a service tool (accessory) to perform enhanced diagnostics
and performance analysis of the appliance. Exemplary uses
would be to validate that each output device (when acutated)
consumes the expected electrical consumption, and to realize
certain performance or failure conditions by evaluating infor-
mation contained in the electrical bus (example frequency
analysis).
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[0123] Another example of an accessory is an appliance
coupler. The appliance coupler can be any device, such as a
cable connector or a device capable of wireless communica-
tion, that enables direct communication between appliances.
As a result, the coupled appliances can communicate with
each other, which can be especially beneficial when the
operation of one appliance affects the operation of another
appliance. For example, a washing machine and a dryer can
be coupled together by the appliance coupler, and the opera-
tional cycle of the dryer can be selected based on the opera-
tional cycle employed by the washer.

[0124] Another example of an accessory is a sales demo
accessory. As shown by example in FIG. 24, the sales demo
accessory 140 can be a portable device, such as a dongle, that
can removably couple with the appliance 12 on display at a
retail store. The sales demo accessory 140 can store sales
demos that can be executed by the appliance 12. The sales
demos can control the appliance 12, highlight certain features
of the appliance 12 for the customer, and can be interactive
with the customer. Examples of the sales demos include, but
are not limited to, displaying promotions on a user interface,
user interface light and sound shows, voice feedback com-
bined with user interface key presses, voice command and
control, video playback combined with user interface key
presses, motion sensing, and mechanical system custom dem-
onstrations. When the software architecture enables control
of individual components of the appliance 12, the sales demo
can take advantage of'this capability and combine the control
of the components with external electronics and customiza-
tion, thereby motivating the customer to interact with the
appliance 12. The sales demo mode can be implemented by
placing the appliance into a development state using the soft-
ware architecture.

[0125] The sales demos can be downloaded to the sales
demo accessory 140 from a web site associated with the
manufacturer of the appliance 12 and updated periodically to
reflect current marketing strategies of the manufacturer of the
appliance 12. By differentiating the appliance 12 from other
appliances on display in the retail store, the sales demos can
help improve sales of the appliance 12. The sales demos can
be customized according to the retail store and trade partners
of the manufacturer of the appliance 12. Furthermore, by
locating the sales demos on the sales demo accessory 140,
code for sales demos that would traditionally reside on the
appliance 12 can be removed from the appliance 12, thereby
reducing development time and cost of the appliance 12.

[0126] Another example of anaccessory is a cellular phone,
which can be used for communication with the appliance 12.
In general, today’s cellular phones have several integrated
technologies, including networking capabilities (Including
Bluetooth), Internet connection capabilities, color user inter-
faces, premium sound, voice recognition capabilities for
automatic dialing, and tactile feedback (e.g., vibration), and
these integrated technologies can be utilized in conjunction
withthe appliance 12. Referring to FIG. 25, the cellular phone
150 can communicate with the appliance 12 via Bluetooth or
an external connector, such as a USB connector. The cellular
phone 150 can also communicate via the Internet. Thus, the
cellular phone 150 can download information from the Inter-
net and communicate the downloaded information to the
appliance 12 and, conversely, receive information from the
appliance 12 and upload the information to the Internet. The
information can be any type of information related to the
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appliance 12, such as applications, custom tests, custom
audio, diagnostic data, and customer data.

[0127] Examples of using the cellular phone include, but
are not limited to, remote diagnostics and service, interactive
audio, voice control, and enhanced user interface. For remote
diagnostics and service, the cellular phone discovers the
appliance and downloads diagnostic tests from the Internet.
The cellular phone can locally execute the diagnostic tests
through the software architecture and Bluetooth (or other
communication means). After the diagnostic tests are com-
plete, the cellular phone can upload testing results to the
Internet for diagnosis. For interactive audio, the cellular
phone discovers the appliance and downloads custom audio
files from the Internet. The cellular phone can register with
the appliance for key status events through the software archi-
tecture and Bluetooth (or other communication means).
When the key events occur on the appliance, the cellular
phone can automatically play the appropriate audio file to
provide enhanced feedback. For voice control, the user can
input voice commands into the cellular phone, and the cellu-
lar phone can convert the voice command to a command for
the software architecture and transmit the command over
Bluetooth (or other communication means). Finally, for the
enhanced user interface, a user interface application, which
can be downloaded from the Internet, can be executed on the
cellular phone. The user interface application can take advan-
tage of the color user interface, the premium sound, and the
tactile feedback on the cellular phone. The control of the
appliance 12 via the enhanced user interface and feedback
from the appliance 12 to the enhanced user interface can
occur locally through the software architecture and Bluetooth
(or other communication means).

[0128] Another example of an accessory is an audio com-
munication accessory. The audio communication accessory
is a device that communicates with the appliance or other
component on the network having a traditionally visual user
interface and adds audio capabilities to the user interface. The
audio communication accessory can also be used with any
appliances or other component on the network that does not
have a user interface. By incorporating the audio communi-
cation accessory, the appliance or other component on the
network can audibly communicate information related to the
appliance or other component to the user, and, optionally, the
user can audibly communicate commands and the like to the
appliance or other component through the audio communi-
cation accessory. Audible communication can be especially
beneficial to users having a physical disability, such as blind-
ness or mobility issues where it is difficult for the user to move
within visual range of the appliance or other component. The
audible communication can be voice (i.e., speaking) or a
variety of sounds, such as beeping, alarms, Morse code,
songs, etc.

[0129] Referring to FIG. 26, the audio communication
accessory 160 can be directly mounted to the appliance 12,
14, as shown at 160A or can be separate or remote from the
appliance 12, 14 as shown at 160B. In the latter case, the
remote audio communication accessory 160B can be located
in the home at a convenient location for the user. In one
embodiment, the audio communication accessory 160A
mounted to the appliance 12, 14 can communicate with the
remote audio communication accessory 160B so that the
audible information is communicated at more than one loca-
tion. It is also contemplated that the audio communication
accessory 160 can communicate with other audio devices,
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such as a telephone, a stereo system, a clock radio, and a
cellular phone, so that the information can be communicated
audibly through the audio device and increase the likelihood
that the user will hear the information.

[0130] Examples of the information communicated by the
audio communication accessory to the user can include, but
are not limited to, notifications concerning an operational
status of the appliance or other component, such as fireplace
on, security system activated, carbon monoxide alarm acti-
vated, appliance door open, temperature limits exceeded,
leakage, filter requires changing, end of operation cycle,
cooktop burner on, oven pre-heat complete, fabric/dish wash-
ing complete, water temperature, circuit breaker blown,
energy usage status, and energy usage exceeds prepro-
grammed limit. Examples of the information communicated
from the user to the audio communication accessory can
include, but are not limited to, commands concerning an
operational status of the appliance or other component, such
as call or otherwise contact emergency personnel, turn on
outdoor spa, turn on outdoor sprinkler system, extend dryer
operation cycle, and initiate operation cycle.

[0131] Other examples of utilizing the audio communica-
tion accessory follow. In one embodiment, the audio commu-
nication accessory can be used as an event calendar where the
user can record an event, such as a reminder to take medicine,
and the audio communication accessory can play the
reminder at the appropriate time. As another example, the
audio communication accessory can communicate with a
source of weather information, such as via the Internet, and
notify the user of weather conditions on demand or at prepro-
grammed times. It is also contemplated that the audio com-
munication accessory can be used in conjunction with track-
ing devices to locate items in the home. For example, a set of
keys can be equipped with the tracking device, and the audio
communication accessory can communicate to the user the
location of keys when the user cannot find the keys. The audio
communication accessory can also be employed as an inter-
com system where multiple users can communicate with one
another through the audio communication accessory. In this
scenario, the users can each have the audio communication
accessory, or the single audio communication accessory can
interface with another device to enable two-way communi-
cation. In another embodiment, the audio communication
accessory can be used to place the appliances or other com-
ponents on the network in a “sleep mode,” which can include,
for example, shutting off lights, lower heating temperature,
and activating the security system, when the user provides a
sleep mode command as the user is going to bed. As another
example, the audio communication accessory can be used in
conjunction with the sales demo accessory described aboveto
audibly enhance the sales demos for the appliance. The cus-
tomer could effectively talk to the appliance and vice-versa,
thereby improving the customer interaction with the appli-
ance at the retail store. It is also contemplated that the audio
communication accessory can be used in conjunction with an
outdoor audio system and/or outdoor camera whereby the
user can audibly communicate with a person who has acti-
vated a doorbell and/or view, such as via a display on a
cellular phone, images of the person who has activated the
doorbell. As another example, the audio communication
accessory can communicate with a computing device or tele-
phone system and notify the user when the user has received
new electronic mail messages and voice mail messages.
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[0132] The audio communication accessory can also be
used to implement an audible use and care guide associated
with the appliance. The audible use and care guide can be
considered a replacement or addition to a conventional user
manual that auser must read. Listening to the audible user and
care guide can be more convenient, more efficient, and more
easily understood than reading the conventional user manual.
The audible use and care guide can include content tradition-
ally included in the conventional user manual, such as expla-
nations of the operational cycles and/or features of the appli-
ance, troubleshooting information, and recommendations for
care of different types of items used in the appliance (e.g.,
laundry, dishes, foods). As an improvement, the audible use
and care guide can be configured to communicate informa-
tion related to operation cycles selected in real-time by the
user. Thus, as the operation cycle is being selected by the user,
the audible use and care guide can inform the user, for
example, how to use the operation cycle, what the operation
cycle is meant for, what options are available for the operation
cycle, and steps for programming the operation cycle.
[0133] The audible use and care guide can be activated
prior to using the appliance for the first time or at any time the
user requires assistance. In one embodiment, the audible use
and care guide can be always accessible and activated by the
user actuating a button on the appliance or voice activation via
the audio communication accessory. The user can optionally
interact with the audible use and care guide, such as by asking
questions or instructing the audible use and care guide to skip
information not needed by the user. According to one embodi-
ment, the audible use and care guide can implement multiple,
selectable modes for various use scenarios, such as whether
the appliance is on the floor of a retail store as a sales demo,
for a new appliance in the home, for a new user, or for an
experienced user. The amount of information and level of
detail in the information provided to the user can depend on
the experience of the user. The audible use and care guide can
be disabled if it becomes annoying or can be reconfigured.
[0134] The audio communication accessory can optionally
include tactile feedback, such as vibration, which can be
especially useful for users having a hearing disability. The
tactile feedback can be used in conjunction with or as an
alternative to the audio communication. The user can wear or
carry a portable device that provides the tactile feedback.
[0135] Regardless of the type of accessory, the software
architecture can be configured such that the accessory must
present electronic credentials (i.e., authentication) before
communicating with the appliance. Requiring the electronic
credentials prevents unauthorized communication between
the accessory and the appliance, thereby avoiding undesirable
control of the appliance by the accessory.

[0136] FIG. 27 illustrates an appliance 1000 connected to
external clients 1002, 1004 and a second appliance 1006 by a
plurality of networks. A first network 1030 comprises a first
internal client 1010, a second internal client 1012 and the
external client 1002. A second network 1050 comprises the
external client 1004. And a third network 1052 comprises the
second appliance 1006. Each client is characterized as a node
on the respective network. Local clients are clients that com-
municate with nodes on the same network. Remote clients are
clients not directly coupled to the same network as the node to
which they are communicating. In this embodiment, external
client 1004 would be a remote client of the nodes on the first
network 1030.
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[0137] Each client node 1002, 1004, 1010, 1012 comprises
a software architecture driver (SA driver) 1016 for exchang-
ing messages with any node having a software architecture
(SA) 1018 thereon. The nodes on any given network are in
operable communication with the other nodes in that network
and are optionally in communication with the nodes present
on other networks.

[0138] The appliance 1000 further comprises at least one
node 1020 having the SA thereon. The second appliance 1006
will also likely have a node with the SA on it, and may have
one or more clients as well. The first network 1030 also
comprises the node 1020.

[0139] Smart couplers 1040, 1042 are special devices that
connect to the appliance and/or to a network and/or to two or
more networks and communicate therebetween. Each smart
coupler can comprise all the functionality of a node, and each
node can comprise all of'the functionality of a coupler. In this
embodiment, the coupler 1040 couples the second network
1050 to the third network 1052, and can function as a node on
each network. The smart coupler 1042 couples the second
network 1050 to the first network 1030. It could also be
considered as coupled to the appliance 1000. A smart coupler
can comprise a processor, memory (fixed and/or removable),
software, components and circuitry coupled to at least one
transmission media. The smart coupler is configured to take
information from the memory of its processor and, with the
circuitry and components, produce a signal representing that
information onto a transmission media. A smart coupler can
also comprise a source of power, a GFA sensor, an opto-
isolation circuit, a converter circuit, an interface expander
324, network health analyzing circuitry and software.
[0140] The smart coupler can be used to communicatively
couple at least one external client 170 to a network of the
appliance 12 such that the external client 170 and the appli-
ance 12 can exchange messages therebetween. The external
client 170 and the smart coupler can each comprise a network.
If desired, multiple external clients 170 can be communica-
tively coupled to the appliance 12 using one or more smart
couplers.

[0141] Either of the couplers 1040, 1042 can propagate
discovery messages issued by the SA or an SA driver across
the networks in order to enable the SA and SA drivers or their
coupled arbitrary software components to develop references
to identifiers of functionality for the different nodes. Each
coupler 1040, 1042 can have a routing table stored in a
memory for enabling communication between nodes on dif-
ferent networks. The memory can also store identifiers iden-
tifying the functionality of each node. The identifiers can be
linked to the routing information held within the routing
tables so that when a message comprising an identifier is sent
to either of the couplers 1040, 1042, the coupler receiving the
message can send the message to the appropriate next node.
[0142] Each node can comprise a unique combination of
software elements. The software elements on any given node
include at least one of the SA and an SA driver. The SA driver
enables a node to communicate with the SA. The SA inher-
ently includes an SA driver or a variant of the SA Driver. Each
node comprising the SA can communicate with other nodes
comprising the SA. However, a node can have both the SA
and separate SA driver thereon. Each node must also include
a suitable communication protocol or communication proto-
col driver for the respective network type to which it is
coupled. An exemplary protocol is the WIDE network proto-
col 1062, a proprietary appliance network protocol utilized by
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Whirlpool Corporation. For a client not having WIDE net-
work protocol that needs to communicate WIDE messages
(e.g., external client 1004), a WIDE driver 1064 can be used.
A port driver 1072 couples the external client 1004 to the
network 1050.

[0143] Each node can also comprise an arbitrary software
component 1060. The SA driver 1016 is a software element
configured to allow an arbitrary software component to com-
municate with the SA 1018 over at least one network. An
arbitrary software component is any software component or
subcomponent that performs a useful function. Examples
include, but are not limited to, a communication driver, an
application, a user interface, a control algorithm, message
routing, a control for an operational cycle, message handling,
data storage, data transformation, data referencing, and soft-
ware that instructs other software. The SA driver 1016 can
receive and at least partially interpret messages from the SA
and/or from another SA driver, which are specified as feed-
back events. In some instances, the SA driver 1016 can also
send command messages to the SA 1018. In this respect, the
external clients 1002, 1004 can have full capability act as an
accessory to communicate with and to enhance or alter the
operation of the appliance.

[0144] It will be understood that any or all of the external
clients 1002, 1004, the couplers 1040, 1042, and the internal
clients 1010, 1012 can be physical devices that have a pro-
cessor, a memory, software, circuitry, and some source of
power. In the general sense, they are coupled to transmission
media and are preferably configured to take information from
the memory and with the processor and the circuitry, produce
a signal representing that information in the transmission
media. When the information includes an identifier in
memory, the node or client is discoverable by other nodes
connected via the transmission media.

[0145] Discovery is a process by which a first node in
communication with at least one coupled network sends dis-
covery messages to the network or networks. Discovery mes-
sages generally comprise at least some query information
specifying what the sender of the discovery message seeks.
The information sought can be information such as another
node, an appliance, a client, an arbitrary software component,
a device comprising a node, a coupler, or one or more of a
plurality of identifiable software elements on any node.

[0146] A discovery confirmation message is a reply mes-
sage sent to the sender of a discovery message. Discovery
reply messages typically comprise confirmation information
and identification information. The confirmation information
is an acknowledgment in the form of a positive or a negative
response. The identification information is information
enabling the sender to send subsequent messages to that
which has been discovered. The identification information
could be raw routing information or could be an identifier
which could be used to pull raw routing information out of a
routing table. Further the identification information could be
an identifier used to get raw routing information from a rout-
ing table and other functional identification information out
of a routing table. With the ability to create routing tables
either by the method of propagated discovery or by a combi-
nation of propagated discovery and manual or semi-manual
configuration, clients can establish useful communications
with other communicating nodes and can rely on the propa-
gated message and the routing table to enable the useful
communications without the arbitrary software components
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of the clients to have knowledge of the routing information
required to enable the useful communication.

[0147] Where more than one network is connected by a
smart coupler, such as couplers 1040, 1042, a message
received by the smart coupler from one network can be propa-
gated and sent to the second network. The smart coupler may
create a second separate message with the same information
compatible for a second network, but together, the first and
the second messages are considered a single propagated mes-
sage, even though they may be literally two messages. A
propagated discovery message, then, is a discovery message
that is propagated to a receiver. A coupler may be configured
to inspect propagated messages to prevent propagation of a
circular message, i.e, a sent message that is also received by
the sender on a second network to which the sender is
coupled. At least the smart coupler 1042 may hold a routing
table constructed from a plurality of Discovery Confirmation
Messages. In one embodiment, the routing table holds iden-
tifiers from other nodes with each identifiers routing informa-
tion. In a second embodiment, the routing table holds identi-
fiers from other nodes with each identifier’s routing
information and with a new identifier that will be used to
represent the identifiers from other nodes. The new identifier
can be considered a proxy identifier.

[0148] Referring again to FIG. 21, a smart wireless coupler
122 comprises two smart couplers, a first smart coupler with
an wireless communicating component connected to the
appliance 12, and a second smart coupler with a wireless
communicating component in communication with the first
smart coupler and coupled to the external client 124, here a
PC. Coupling occurs via an appropriate communications pro-
tocol and circuitry compatible with the external client 124.
Additional examples of external clients that can be used with
the invention include other computers, specialized diagnostic
devices, cell phones, PDAs, various diagnostic sensing appa-
ratus, a source of information about a resource, a second
appliance, another smart coupler, a clock, an atomic clock,
and consumable reader, a cooking accessory, a cooking sen-
sor, a cycle of operation accessory, a cooking utensil, an
energy control, a smart laundry card, a network binder, an
audio accessory, a recipe book interface, a sales demo, a
television, a smart dimmer, a smart outlet, a user interface,
dongles, personal computer-based appliance control develop-
ment tools, a factory testing application, a consumer field test
data collector, an interface to a connected home environment
other appliances, and any other device comprising a node
configured to communicate usefully with an appliance. The
smart coupler can be powered via its connection to the appli-
ance 12 and/or the external client 124.

[0149] In an embodiment of the invention embodiment
shown in FIG. 28, a smart cable 120 comprises a smart cou-
pler 1042 enclosed within a length of conduit with connectors
184 and 182 on either end. The smart cable 120 includes
wiring between at least one external device 170 and the appli-
ance 12 by way of the smart coupler 1042, such that the
external client 170 and the appliance 12 are able to exchange
information via the smart coupler 1042. Alternatively, the
smart cable 120 can be hardwired to a network having the
external client 170 thereon. The smart cable 120 can comprise
any type of transmission line within the length of cable suit-
able for the purposes described herein. The smart cable 120
can comprise multiple types of cable and is preferably over-
molded. The advantage of an over-molded cable is that it is a
single article not subject to inadvertent separation from its
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component functional parts. This will make the total cost of
ownership less and will make the distribution and testing of
the smart cable 120 simpler. Examples include but are not
limited to multicore cable, twinax cable, ribbon cable, optical
fiber, twisted pair cable, dielectric slabs, or electric power
lines, or any combination thereof.

[0150] In another embodiment illustrated in FIG. 29, a
smart cable 220 comprises an appliance pigtail 222 and an
external client pigtail 224 with a smart coupler 1042 con-
nected therebetween. Both the appliance pigtail 222 and the
external client pigtail 224 comprise a length of cable. The
pigtails 222, 224 also include an appliance connector 282 and
an external client connector 284 on their respective ends. The
connectors 282, 284 are configured to communicatively
couple the smart cable 120 to the appliance 12 and to the
external client 170, respectively. The pigtails 222, 224 can be
permanently coupled to the smart coupler 1042 at ends oppo-
site the connectors 282, 284.

[0151] Alternatively, as illustrated in FIG. 30, the pigtails
222,224 can be removably coupled to the smart coupler 1042
by connectors 288 at ends opposite the appliance connector
282 and the external client connector 284, respectively. The
smart device connectors 288 enable the pigtails 222,224 to be
interchanged with other pigtails having smart device connec-
tors 288 on one end and different types of appliance connec-
tors 282 and external client connectors 284 on the other. This
facilitates connection of the smart cable 220 to a plurality of
different appliances 12 and external devices 170.

[0152] Alternatively, appliance connector 182 or 282 can
be coupled to a smart connector [defined below] for the pur-
pose of coupling the smart cables 182 or 282 or a smart
wireless coupler to an internal communicating node of the
appliance not directly compatible with the interface provided
for by 182 or 282.

[0153] The smart cables 120, 220 can be different types of
cables in order to accommodate different transmission stan-
dards employed by different appliances 12 and external
devices 170. For example, if the external device 170 con-
nected to the smart cable 120, 220 uses two-wire cable, and
the appliance 12 connected to the smart cable 120, 220 uses
one-wire cable, the smart cable 120, 220 can comprise a
one-wire portion of cable and a two-wire portion of cable with
a suitable converter therebetween. Alternatively, the appli-
ance 12, the external client 170, or the smart coupler 1042 can
comprise a suitable converter for transmitting messages
between different types of transmission lines.

[0154] Preferably, a conventional opto-isolation circuit for
providing separation between the electrical networks of the
coupled devices 12 and 170 is included in some portion of the
apparatus comprising the smart cable 120, 220 and any smart
connectors interposed between the client 170 and the appli-
ance 12. Opto-isolation requires a 2 wire communication
configuration, so preferably, the opto-isolator is provided in
the portion of the apparatus where there is 2 wire communi-
cations. The opto-isolation circuit electrically isolates the
appliance 12 from the smart cable 120, 220. A grid friendly
appliance sensor (a type of frequency sensor—see discussion
below) can also be included in the smart coupler 1040, the
appliance 12, or any another node in communication on the
network. The grid friendly appliance sensor instructs the
appliance 12 when the AC Voltage frequency falls below a
given threshold. An exemplary threshold is a lower threshold
of 59.95 Hertz; when the monitored frequency falls below
59.95 Hertz, various loads of the appliance can be instructed
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or requested to turn off. A software component configured to
respond to resource-related commands will determine the
appropriate response to the information provided by the grid
friendly sensor. Generally, the software component config-
ured to respond to a resource-related command will not com-
promise the appliance cycle of operation with respect to any
consumer benefit.

[0155] The smart coupler 1042 can be used as the primary
smart component within several embodiments. For example,
it is the smart component within the smart cable 120, 220. It
can also be operated in a “stand alone” mode. In the stand
alone mode, the smart coupler, 1042 can be connected to only
one of the appliance 12 and the external client 170. The smart
coupler, 1042 can receive power from the external client 170
or the appliance 12 in the stand alone mode or it can be
powered by an auxiliary power source, which will be dis-
cussed in more detail hereinafter. The smart coupler 1042 is
also the primary smart component within the embodiments of
FIGS. 28, 29, 30, 31, 32, and 34.

[0156] Looking now at FIG. 33, the smart coupler 607 can
also provide information to any software component config-
ured to respond to resource related commands with respect to
certain standard energy information signals when it is in
communication with a source of information about a resource
600. Such software component can reside on the smart cou-
pler itself, in the appliance 12, in smart coupler 604, in client
600 and/or in device 616. An example of a source of infor-
mation about a resource would be a power utility that would
be in communication with a smart coupler. The signals can
include but are not limited to a demand response (DR) signal
instructing a component of the appliance 12 to reduce con-
sumption of the resource, a signal indicating time-of-use pric-
ing of the resource (TOU pricing), a critical peak pricing of
the resource (CPP) signal indicating a significant short-term
price increase due to demand exceeding supply or inability of
the power grid to handle high-energy demands, a signal speci-
fying real-time pricing (RTP), and critical peak rebate (CPR)
signals indicating a rebate for reduced consumption at a given
time. The software component configured to respond to a
resource related command can reside in the smart coupler
1042, in the appliance 12, in the source of information about
a resource 600, in a second appliance, or in any other node in
communication with the smart coupler.

[0157] Referring again to FIGS. 28-31, the smart coupler
1042 or smart wireless coupler can also include authentica-
tion and encryption capabilities. Authentication serves to
validate the connected appliance 12 and/or external client
170, and/or applications included on the appliance and/or on
the external client 170. Encryption acts as a key to unlock and
expose the appropriate services to the connected appliance
12, external client 170, or application and prevents the unau-
thorized use of services which are not exposed and not
intended for use by a non-authenticated appliance, external
client, or application. The smart coupler 1040 or the smart
wireless coupler (see FIG. 21) can include special, propri-
etary electronics that enable communication between the
appliance 12 and the external client 170. As a result, unau-
thorized persons who do not have the smart cable 120, 220 or
smart wireless coupler cannot couple an unauthorized exter-
nal client 170 with the appliance.

[0158] Any of the connectors 182,184, 282, 284, 288 or an
appliance connection element 400 can be a smart connector.
A smart connector is a wired or wireless connector that has
specialized circuitry, structural adaptations, hardware, and/or
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software that provide additional functionality beyond that of
a conventional connector. Conventional connectors are pas-
sive devices that do not modify or examine the packets sent
therethrough. The function of a conventional connection is to
electrically mate the pins of one connector to the correspond-
ing sockets of another connector. In addition to the conven-
tional function of a connector, smart connectors can incorpo-
rate one-wire to two-wire conversion, other types of
conversion, level shifting of the electrical signals, power
management functionalities, protocol translation, opto-isola-
tion, authentication, encryption, mechanical adaptations or
any combination thereof. A smart connector can be more or
less permanently connected to an appliance. Smart connec-
tors can be ganged or daisy chained together to provide a
composite function from a collection of functions comprised
by each individual smart connector. Power management
functionalities can include AC/DC conversion and the ability
to control the amount of power drawn through the smart
connector. Smart connectors can also be designed so as to
expose additional networks or other points of connectivity;
for example, a smart connector can have a first connection
point designed to accept a smart cable 120, 220 as well as a
second connection point designed to accept a second cable of
a specialized diagnostic device. Preferably, the appliance
connection element 400 is a smart connector (see FIGS. 33A
and 400).

[0159] For example, the embodiment illustrated in FIG. 31
comprises a smart wireless coupler 290 coupled to a smart
cable 296. The smart wireless coupler 290 comprises a first
wireless communicating component 292 communicatively
coupled to an external client 170 and a second communicat-
ing component 294 in communication with the first commu-
nicating component 292 and communicatively coupled to a
smart coupler 1042 of the smart cable 296. The smart cable
296 comprises the smart coupler 1042 and an appliance pig-
tail 298 similar to the appliance pigtail 222. The appliance
pigtail 298 communicatively couples the smart device 180 to
the appliance 12.

[0160] Looking now to FIG. 32, the smart coupler 1042
comprises a microprocessor 320 having at least one arbitrary
software component stored in the memory thereon. The arbi-
trary software component can be an application or driver
stored in memory thereon and accessible by any external
clients 170 or other appliances connected to the smart coupler
1040. Preferably, the arbitrary software component com-
prises at least a driver for enabling communication between
the smart coupler 1042 and a second device coupled to a
network on which coupler 1040 is also coupled. An exem-
plary arbitrary software component is an SA driver. Referring
now to FIG. 27, client 1004 can establish minimal functional
communications with smart coupler 1042 as long as 1004 is
configured with the proper port driver 1072. Further, SA
driver 1016 or a useful application such as a Service and
Diagnostic Software Application in the form of an Arbitrary
Software Component 1060 can be automatically sent to or
loaded by client 1004 from the memory of smart coupler
1042. In this way, a smart coupler can enable connected
clients to install software components necessary of full func-
tional communications from the smart couplers with which
they are connected, or conversely, the smart coupler can
install the software on the client. Likewise, a smart coupler
can use the internet connection of its connected clients to
retrieve new arbitrary software components for its own inter-
nal operation or for further distribution to other any other
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coupled clients 170 or any appliances 12. The smart coupler
1042 can further comprise any number of additional arbitrary
software components.

[0161] Looking again at FIG. 32, the microprocessor 320
can include any number of elements common to micropro-
cessors, such as ROM, RAM, on-chip flash memory, transis-
tors, and various communication buses. The smart coupler
1042 further includes analyzing circuitry and software that
monitors physical signals associated with the circuitry
coupled to at least one transmission media. This feature can
be useful during the diagnosis process because the client
1004, 124 can check the health of 1030 before commencing
any useful diagnosis processes requiring communications
with Appliance 1000, 12.

[0162] The smart coupler 1040 can further comprise an
alternate power source 332, an interface expander 324, a
variable display 326 enabled to display licensable content
simultaneous with indications about the information relating
to the smart coupler 1040 and information about devices with
which it is in communication with, and a removable memory
330. The smart coupler 1040 can be powered via connection
to the external client 170 and/or the appliance 12. When in
“stand alone” mode, or ata user’s selection, the smart coupler
1040 can also be powered by the alternate power source 322,
which can be electrically isolated from the appliance 12 and/
or the external client 170. The alternate power source 322 can
be a battery. The alternate power source 322 can also be a
connection to another power source, such as a wall trans-
former that can be plugged into a conventional electrical
outlet.

[0163] The interface expander 324 comprises a plurality of
ports 336 for enabling the microprocessor 320 to communi-
catively couple with a plurality of additional external auxil-
iary sources of information. Each port 336 can be configured
by a port configuration tool 338 in order to communicate with
the plurality of external auxiliary sources of information hav-
ing their own physical connection and protocol requirements.
The port configuration tool 338 can reside on a PC and couple
to the smart coupler 1042 via 284 (for example). The impor-
tance of the port configuration tool is that it allows the inter-
face expander 324 pin definitions to be redefined by the client
170,1004 Alternatively, the port configuration tool 338 can be
stored in the memory of the smart coupler 1042 and for
uploading by or installing on the client 170, 1004.

[0164] The removable memory 330 can also be used to
configure the interface expander 324 by using an external
client 170 having the port configuration tool 338 thereon to
write instructions to the removable memory 330. Once the
removable memory 330 is connected to the smart device 180,
the microprocessor 320 can read the instructions on the
removable memory 330 and configure the ports 336 accord-
ingly. Examples of the different pin configurations on the
interface expander 324 include but are not limited to a general
purpose input/output, a power port, a wireless port, a USB
port, a serial ports like SCI, SPI or RX, TX, a ground, an
analog-to-digital converter port, a plurality of Boolean 10
Points, analog inputs and outputs configured in the form of
0-5Vdc, +/-10Vdc, 4-20 ma, PWM outputs. The removable
memory 330 can also be used with the smart coupler 1042 to
deliver upgrades, deliver applications, store data and event
logs, deliver and store data about a cycle structure, deliver and
store information about a resource, deliver drivers or other
applications to an external client 170, hold data about mes-
sages, hold data to populate a routing table, and hold data
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about consumables. The display 326 can visually convey
information about the status of the smart coupler to a user. An
exemplary display can consist of tri-color LED lights that
produce different patterns depending on the status of the
smart coupler. The display 326 can also include an illumi-
nated image depicting a brand name, logo, or other indicia
associated with the appliance.

[0165] The interface expander 324 can be configured to
couple to any electronic peripheral including sensors, data
sources, and auxiliary communicating nodes. An auxiliary
wireless device 350 can be coupled to the interface expander
324 when it is properly configured. It is anticipated that when
smart coupler 1042, receives a propagated message, smart
coupler will propagate the message to the networks to which
its coupled including any network configured to receive the
propagated message that is in communication to the smart
coupler 1042 coupled to the smart coupler 1042 via the inter-
face expander 324.

[0166] Referring now to FIG. 33 A, the smart coupler 607 is
directly coupled to appliance connection element 400 on the
appliance 12 in a direct mount configuration. In this embodi-
ment, smart coupler 1042 further has a smart auxiliary wire-
less communicating component 350 coupled to the smart
coupler 607 via the interface expander 324. In this embodi-
ment the interface expander 324 has at least some of its pins
configured as general purpose input Booleans with an asso-
ciated component of software configured to receive messages
from a source 600 of information about a resource. In this
embodiment, the path of the messages is between the source
600 of information about a resource and a first coupler 604,
then between the first coupler 604 and the smart auxiliary
wireless communicating component 350 which acts as a sec-
ond coupler. Then the messaging passes between the smart
auxiliary wireless communicating component 350 and the
smart coupler 607 directly mounted to the Appliance 12,
where the transmission media coupling smart auxiliary wire-
less communicating component 350 to the smart coupler 607
is the Boolean or Binary network provided by the interface
expander 324. The advantage of this network, optimally con-
figured for resource messages, is that it allows a decoupling
point between two complex halves of the network where the
first half comprises componentry from the source 600 up to
the interface of the interface expander 324, and the second
half comprising the interface expander 324 through the appli-
ance 12. As the configuration of the interface expander 324 in
this embodiment is exceedingly simple, the information con-
tract comprising the aforementioned exemplary energy man-
agement signals (DR, TOU, and the like) is most easily and
rapidly described, promoted, and adopted. Further, the infor-
mation contract is advantageous when the messaging archi-
tecture and protocols implemented by the smart couplers in
communication on either side of that contract are different
from one another, and where the dissimilarities of the differ-
ences are significant from one region of the country to the next
or one type of appliance coupler to the next, and so on.

[0167] The appliance connection element 400 provides
access to an internal network 402 of the appliance 12 as is
illustrated in FIG. 34. The internal network 402 connects the
various internal components 404 of the appliance 12. The
appliance connection element 400 can connect to any internal
component 404 of the appliance, such as a control board, or it
can connect directly to the internal network 400. The appli-
ance connection element 400 can be a standardized connec-
tion element integrated into all appliances manufactured by a
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particular company, or it can be a specialized connection
element unique to certain models of appliances. A single
instance of an appliance 12 typically comprises multiple vari-
ous and different embodiments of the connection element 400
where there is at least one connection element on each node
404 in communication with the network 402 and at least one
additional connection element 400 for connecting external
clients such as a smart coupler 1042.

[0168] Referring now to FIG. 34, an appliance connection
element 400 can be a conventional connector or it can be a
smart connector. It can be configured to facilitate communi-
cation between the appliance 12 and the smart coupler 1042.
If the appliance connection element 400 is not structured to
receive the desired connector on the smart coupler 1042, a
suitable connector adapter can be used, e.g., a conventional
connector or a smart connector. In this way, the smart cable
120, 220 or a smart coupler 1042, or the ‘Appliance Half” of
the smart wireless coupler can be connected to any appliance
connection element 400 by using a suitable connector
adapter. An example would be a converter dongle that plugs
into the appliance connection element 400 and provides a
suitable port for receiving the connector 282 or 182 (see
FIGS. 28-31). Another example is an adapter comprising a
length of cable with connectors at each end configured to
couple to the smart coupler and to the appliance 12, respec-
tively. Adapters and smart connectors can also be used to
communicatively couple the external device 170 with the
smart coupler. Preferably, an appliance comprises a appliance
connection element 400 configured as a Smart Connector and
further configured to receive external clients either by a direct
mount or by a length of cable and further configured to receive
external clients installed by the consumer without uninstall-
ing the appliance 12 and without, or without significant tool
usage.

[0169] FIG. 33 illustrates a system where resources in the
appliance or any other resource consuming device configured
for communication can be monitored, managed, or changed
as in the energy controller accessory of FIG. 13. The energy
controller accessory can stand alone or be incorporated into
any element of the system. A likely scenario has a smart
coupler 607 directly mounted and connected to the appliance
12 by a network 608. The network 608 can be a WIDE
network as described previously herein. The smart coupler
607 also connects to a connecting element 604 via a second
network 606 that can be a different type of network from
network 608. The connecting element 604 can be a second
smart coupler, a smart connector, or a conventional connector.
If network 602 is a different type of network from network
606, the connecting element 604 is a smart coupler or a smart
connector having protocol conversion capabilities. An
example of the network 606 is a wireless Zigbee network and
an example of the network 602 is the Internet.

[0170] Smart coupler 604 connects to a source of informa-
tion about at least one resource 600 generated or used by the
appliance 12 and/or by a different kind of resource consuming
device 616 such as a light switch, ceiling fan, water heater, or
the like. The connection between the smart coupler 604 and
the source 600 is by a third network 602 that can be a different
type of network from either network 608 or network 606.
Assume that the source 600 wants to send information about
at least one resource to the appliance 12 or to the device 616.
The information can include a request for a change in the
operation of the appliance 12 based on the information. The
resource can be electricity, hot water, gray water, gas, water,
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replaceable parts, or other consumables. The source 600 can
send information about multiple resources if desired. The
invention enables a source of information about a resource
600 in effective communication with consumers of the
resource to affect the level of consumption of that resource.
Preferably, the source 600 of information about a resource is
communicatively coupled to the network 602 to communi-
cate with a second node, having SA for example, which may
be among several on the appliance 12 or on the device 616. We
assume that the source 600 has at least an appropriate com-
munication driver, or one of the smart coupler 607 and the
connecting element 604 has software to translate any message
from the source 600 to the communication protocols of the
incorporated PCT/US2006/022420, for example.

[0171] In this scenario, the source 600 sends a discovery
message over the network 602 seeking any consumer of
resources to which the source 600 wants to send information.
The connecting element 604 receives the discovery message,
translates the message, if necessary, and propagates the dis-
covery message to the next nodes over the network 606,
including the smart coupler 607 and devices 616. Coupler 607
receives the discovery message, translates the message, if
necessary, and propagates the discovery message to the next
nodes over the network 608, including the appliance 12. The
relevant nodes in the appliance 12 evaluate the message and
determine a discovery reply message, and send respective
discovery confirmation messages. Here, we assume at least
one reply is positive.

[0172] The discovery confirmation message is received by
the smart coupler 607, which populates its routing table with
routing information about the replying nodes and with iden-
tifiers about the replying nodes and sends at least one identi-
fier representing the information in the its routing table to the
connecting element 604, which populates its routing table
preferably using the same technique as 607 and sends at least
one identifier representing the information in the its routing
table to source 600 in accord with the foregoing process. Each
node retains the relevant identifiers so that subsequent mes-
sage can be communicated without repeating the discovery
sequence. As well, those nodes with memory, such as the
couplers, can be configured to save messages.

[0173] The functionality described above can be extended
to communicate information from the source 600 to an addi-
tional device 616 connected to the network 606 by a network
212. The device 616 can be an additional appliance 12 or
other device that is configured to utilize information from the
source 600.

[0174] With this structure, if an electric utility is facing a
brownout, for example, a source of information about the
electricity can send a general message asking for resource
consumption reduction to the plurality of communicating
nodes which had previously positively responded to the first
discovery message sent from 600. The general message is
propagated by the plurality of smart couplers coupled to 600
via the network 602 or other networks to which 600 is
coupled. Similarly, a source of consumables, such as filters or
spare parts, can ascertain from an appliance the status of the
consumable and send information about the timing and avail-
ability of replacement.

[0175] Incertain embodiments, there could be a first appli-
ance with a graphical user interface coupled to a smart cou-
pler in communication with a source of information about a
resource. The first appliance could also be in communication
with a second appliance via at least one smart coupler. The
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second appliance does not have a graphical user interface. A
user of the first appliance could input a parameter into the
graphical user interface, such as a price threshold at which the
user would prefer to reduce the level of consumption of a
resource. This parameter could be stored in the memory of a
node in first appliance, in the memory of a smart coupler in
communication therewith, or in the memory of the source of
information about a resource. When a message is received
from the source of information about a resource, the software
component configured to respond to information about a
resource can use the parameter to determine the response to
the information about a resource. The response could be to
change the operation of the appliance to reduce a level of
resource consumption. The response could also include send-
ing message to the second appliance. The message to the
second appliance could either be a command to reduce a level
of resource consumption or a message to a second software
component configured to respond to the information about a
resource. Further, information about the response to the infor-
mation about a resource can be displayed on the graphical
user interface, and the information about the response can
come from the first and/or the second appliance.

[0176] It should be noted that using discovery messages to
populate routing tables is the preferred embodiment. How-
ever, routing tables can also be populated using conventional
configuration methods involving a manual or semi-manual
configuration process. In addition, a manual or semi-manual
configuration process can be used in addition to discovery
generated routing tables. In this approach, the discovery pro-
cess or the configuration process can incrementally add or
delete routing information within a routing table.

[0177] As illustrated in FIG. 34, a smart coupler 1042 can
be communicatively coupled to the appliance 12, an external
client 170 in the form of a diagnostic PC, and a source 500 of
information about operation of the appliance 12 so that fail-
ures or other problems in the appliance 12 can be diagnosed,
monitored, and/or resolved. The smart coupler 1042, which
could be a smart cable 120, 220, is communicatively coupled
to a network 402 of the appliance 12 via connection element
400. The smart coupler also connects to the source 500
directly via the interface expander port 324 or via an auxiliary
wireless or wired communicating component coupled to the
smart coupler via the interface expander port 324 and via a
wired or wireless communicating component 360 (see FIG.
33A). The wireless communicating component 360 can be
any arbitrary wireless or wired communicating component
able to establish communications with the wired or wireless
communicating component coupled to the interface expander
port 324.

[0178] The source 500 connects to the appliance 12 in a
manner enabling the source 500 to obtain information about
at least one operational parameter or measured value associ-
ated with the operation of the appliance 12, e.g., direct con-
nection 505. Exemplary operational parameters include
power consumption, temperature, data about the cycle of
operation, vibration, noise, and the like. The source 500 can
communicate with the network 402 to send information about
at least one operational parameter of the appliance 12 to the
smart coupler and/or diagnostic PC. Alternatively, the source
500 is not in communication with the network 402 and moni-
tors at least one operational parameter of the appliance 12 by
other means. For example, if the appliance 12 is a conven-
tional washing machine, the source 500 can be in communi-
cation with an accelerometer attached to the exterior of the

May 29, 2008

washing machine for monitoring vibrations, which enables
the detection of an imbalance in the washing machine.

[0179] The source 500 can communicate with the smart
coupler, the appliance 12, the diagnostic PC, or any combi-
nation thereof. We assume that the source 500 has at least an
appropriate communication driver, or at least one of the smart
coupler, the appliance 12, and the diagnostic PC has software
to translate any message from the source 500 to the commu-
nication protocols of the incorporated PCT/US2006/022420,
for example. It should be understood that the functionality
employed by the source 500 can include functional identifiers
which can be discovered through propagated messages by
any node in communication therewith.

[0180] If the appliance 12 experiences a failure that
requires a service person to visit the appliance 12 in the home,
the service person can couple a PC or other portable comput-
ing device to the appliance 12 to diagnose the problem using
at least one of the smart cable 120,220 or using the smart
wireless coupler, or by using a service key, or by using a
central collector. Problems can be diagnosed by sending low-
level commands to the appliance from the PC instructing
various components in the appliance to turn on or off and/or
change their operating parameters. One exemplary way of
accomplishing this is by using multiple modes of operation as
disclosed in the incorporated PCT/US2006/022420, whereby
the client puts at least one software operating layer into a
different mode, and the different mode configures the soft-
ware architecture to receive and act on a different set of
messages that provides a different set of functionalities to the
external client. Information from the source 500 regarding the
operation of the appliance 12 can then be examined in order to
see if the instructions from the PC have resulted in a predict-
able outcome. For example, in order to test a heating element
in an oven, the PC would send a command to the oven
instructing the heating element to turn on. A measured tem-
perature of an oven cavity having the heating element therein
can be sent to the PC by the source 500 or from componentry
(including a smart cable) connected to or in communication
with internal components 404 or preferably both. This infor-
mation can be used to determine whether the heating element
is functioning properly and heating the oven cavity to a
desired temperature.

[0181] Information from the source 500 can also cause the
PC or any other element in the system to prompt a user at a
user interface to choose at least one component 404 to be
turned off in the appliance 12, or to take some other action. A
user can also enter default actions at the user interface to be
taken in response to the receipt of certain information from
the source 500. For example, a user can configure the heating
element to turn off if the source 500 notifies the system that
the temperature of the oven cavity is dangerously high.

[0182] Alternatively, the failure code can be sent directly to
the appliance 12 to turn off a low-priority component 404.
Failure codes can also be sent to the smart coupler, which can
use the processor 320 to analyze the code and generate appro-
priate instructions to be sent to the appliance 12.

[0183] While the invention has been specifically described
in connection with certain specific embodiments thereof, it is
to be understood that this is by way of illustration and not of
limitation, and the scope of the appended claims should be
construed as broadly as the prior art will permit.
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What is claimed is:

1. A network comprising:

a smart coupler having a processor, a memory with soft-
ware, and a power source to energize the processor and
the memory,

an appliance configured to perform an operation on a
physical article, wherein the appliance consumes at least
some of a resource in performing the operation, and

a source of information about the resource,

wherein the smart coupler is in communication with the
appliance and the source, and the processor and memory
operate to request a change to the operation of the appli-
ance in response to one of a resource parameter and a
request communicated by the source.

2. The network according to claim 1 wherein the smart

coupler is the source of information.

3. The network according to claim 1 wherein the appliance
is the source of information.

4. The network according to claim 1 wherein the resource
is one of electricity, hot water, gray water, gas, water, replace-
able parts, and consumables.

5. The network according to claim 1 wherein the commu-
nication is wireless.

6. The network according to claim 1 wherein the resource
parameter is one of greater than a threshold and less than a
threshold.

7. The network according to claim 1 wherein the request is
one of reduce consumption of the at least one resource, delay
consumption of the at least one resource, and halt consump-
tion of the at least one resource.

8. The network according to claim 1 wherein the coupler
further comprises a visual indicator that communicates infor-
mation about the appliance.

9. The network according to claim 8 wherein the informa-
tion is licensable.

10. The network according to claim 8 wherein the visual
indicator is a tricolor LED.

11. The network according to claim 8 wherein the visual
indicator comprises at least one light diffuser.

12. The network according to claim 8 wherein the visual
indicator communicates information about the coupler.

13. The network according to claim 1 wherein the software
enables the coupler to selectively couple a remote client to the
appliance to enable communication between the client and
the appliance, whereby the client can request one of collect-
ing data about the appliance and changing the operation of the
appliance.

14. The network according to claim 1 further comprising a
GFA sensor to provide data to the processor for determining
the request to the appliance.

15. The network according to claim 1 wherein the appli-
ance has a user interface and one of the appliance and the
coupler has software to affect the operation, whereby a user
can actuate the software by way of the user interface to affect
the operation in response to a request.

16. The network according to claim 1 wherein the user
interface is graphical.
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17. A network comprising:

a smart coupler having a processor, a memory, and a power
source to energize the processor and the memory,

an appliance having a user interface and being configured
to perform an operation on a physical article, wherein
the appliance consumes at least some of a resource in
performing the operation, and

a source of information about the resource,

wherein the smart coupler is in communication with the
appliance and the source, and the processor and memory
operate to send a message containing the information
about the resource to the appliance for communication
to a user by the user interface.

18. A network comprising:

an appliance having a user interface and being configured
to perform an operation on a physical article, wherein
the appliance consumes at least some of a resource in
performing the operation,

a source of information about the resource,

a first smart coupler having a processor, a memory with
software, and a power source to energize the processor
and the memory, coupled to the source in a first network,

a second smart coupler having a processor, a memory with
software, and a power source to energize the processor
and the memory, coupled to the first smart coupler in a
second network, and also coupled to the appliance in a
third network, wherein at least two networks are of dif-
ferent types, and

wherein the software is configured to communicate the
information across the three networks.

19. The network according to claim 1 wherein two of the
networks communicate by packet and one communicates by
binary. (check drawing & disclosure).

20. A network comprising:

an appliance having a user interface and being configured
to perform an operation on a physical article, wherein
the appliance consumes at least some of a resource in
performing the operation,

a source of information about the resource,

a first smart coupler having a processor, a memory with
software, and a power source to energize the processor
and the memory, coupled to the source in a first network,
and

a second smart coupler having a processor, a memory with
software, and a power source to energize the processor
and the memory, coupled to the first smart coupler in a
second network, and also coupled to the appliance in a
third network, wherein at least two networks are of dif-
ferent types;

wherein the communication across the second network
includes converting at least one protocol to Boolean or
binary code and converting the Boolean or binary code
back into the at least one protocol or into a second
protocol.

21. The network of claim 20 wherein an energy contract

communicates energy management information across the
second network.



