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ABSTRACT 

A system of intelligent appliances coupled by common 
household poWer lines or Wireless links. One or more of the 
appliances serves as a system controller and may include a 
further communications interface for coupling to an external 
communications netWork, such as the telephone netWork. 
The system can thus be accessed and controlled remotely. 
The system can also communicate With and obtain informa 
tion from remote sources such as Internet-based facilities. 
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APPLIANCE COMMUNICATION AND CONTROL 
SYSTEM AND APPLIANCE FOR USE IN SAME 

FIELD OF THE INVENTION 

[0001] The present invention relates to intelligent appli 
ances and systems and methods Whereby such appliances 
can interact With each other. 

BACKGROUND INFORMATION 

[0002] The use of poWer lines for the communication of 
data is Well knoWn. PoWer line communication (PLC) sys 
tems and methods have been used in a variety of applica 
tions, including the control of household appliances. One 
manufacturer, X10 Ltd. of Seattle, Wash. provides a system 
comprising modules for controlling the application of poWer 
to appliances connected thereto in accordance With control 
signals generated by a controller and communicated over 
110 VAC poWer lines. Like the modules, the controller plugs 
into the poWer lines. Each module includes a sWitch for 
selecting one of a plurality of identi?ers by Which the 
module is addressed by the controller, thereby alloWing a 
plurality of appliances in a household to be controlled 
individually by one controller. The X10 system also includes 
a Wireless controller Which communicates via RF With a unit 
Which is plugged into the poWer lines. The system can also 
communicate With devices such as battery-poWered passive 
infrared motion detectors and other security-related devices 
via radio frequency (RF) links. The X10 system also 
includes a computer interface alloWing a personal computer 
(PC) to control and program the system. 

[0003] Systems such as the aforementioned suffer from 
several limitations and draWbacks. For example, the degree 
of control is limited to simply turning appliances on and off. 
There is no capability of communicating information 
betWeen the controller and the appliances or among the 
appliances. Moreover, the aforementioned system does not 
provide a method of adding components and modifying the 
system Which is user-friendly and ?exible While providing a 
high degree of security. 

SUMMARY OF THE INVENTION 

[0004] The present invention provides a novel system 
Whereby tWo or more appliances or devices can communi 
cate and interact With each other over common poWer lines 
Within a building. In an exemplary embodiment, the system 
comprises a controller device and a further device, such as 
a coffee maker appliance, that are each coupled to and 
poWered from the Wiring of a house. The controller and 
appliance communicate With each other over the household 
poWer lines using a bi-directional poWer line communica 
tions (PLC) protocol. The appliance can operate in a stand 
alone mode or in accordance With messages received from 
the controller via the PLC interface. The appliance generates 
status messages that are received by the controller, thereby 
keeping the controller apprised of the state of the appliance. 

[0005] In an exemplary embodiment, the controller is 
capable of communicating With external netWorks such as 
the Internet over a telephone connection or the like. 

[0006] In a further exemplary embodiment, the present 
invention provides a system that alloWs Wireless communi 
cation of data to and from appliances. As such, battery 
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poWered devices or appliances that are not coupled to poWer 
lines can communicate and interoperate Within a system of 
the present invention. 

[0007] The present invention also provides intelligent 
appliances that are capable of communicating and interop 
erating in a system in accordance With the present invention. 

BRIEF DESCRIPTION OF THE DRAWING 

[0008] FIG. 1 shoWs a block diagram of an exemplary 
embodiment of a system in accordance With the present 
invention. 

[0009] FIG. 2 shoWs a block diagram of an exemplary 
generic appliance in accordance With the present invention. 

[0010] FIG. 3 shoWs a flow chart of an exemplary pro 
cedure for con?guring a system in accordance With the 
present invention. 

[0011] FIG. 4 shoWs an exemplary embodiment of a 
console device in accordance With the present invention. 

[0012] FIG. 5 shoWs a block diagram of an exemplary 
embodiment of a console device in accordance With the 
present invention. 

[0013] FIG. 6 shoWs an exemplary embodiment of an 
alarm clock device in accordance With the present invention. 

[0014] FIG. 7 shoWs a block diagram of an exemplary 
embodiment of an alarm clock device in accordance With the 
present invention. 

[0015] FIG. 8 shoWs a block diagram of an exemplary 
embodiment of a hot beverage breWing device in accordance 
With the present invention. 

[0016] FIGS. 9A and 9B shoW an exemplary embodiment 
of a stand mixer device in accordance With the present 
invention. 

[0017] FIG. 10 shoWs a block diagram of an exemplary 
embodiment of a stand mixer device in accordance With the 
present invention. 

[0018] FIG. 11 shoWs a block diagram of an exemplary 
embodiment of a heating blanket device in accordance With 
the present invention. 

[0019] FIG. 12 shoWs a block diagram of an exemplary 
embodiment of a PLC/Wireless bridge device in accordance 
With the present invention. 

[0020] FIG. 13 shoWs a block diagram of an exemplary 
embodiment of a smoke detector device in accordance With 
the present invention. 

[0021] FIG. 14 shoWs an exemplary embodiment of a 
blood pressure monitoring device in accordance With the 
present invention. 

[0022] FIG. 15 shoWs a block diagram of an exemplary 
embodiment of a blood pressure monitoring device in accor 
dance With the present invention. 

[0023] FIG. 16 shoWs an exemplary embodiment of a 
Weight measurement device in accordance With the present 
invention. 
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[0024] FIG. 17 shows a block diagram of an exemplary 
embodiment of a Weight measurement device in accordance 
With the present invention. 

DETAILED DESCRIPTION 

Control and Communications System 

[0025] FIG. 1 is a block diagram of an exemplary embodi 
ment of a system in accordance With the present invention. 
The system can be used in a variety of settings such as in a 
house 10 Which typically has a plurality of rooms 12. The 
house 10 is typically coupled to a poWer netWork 20 and one 
or more communications netWorks 30, such as a PSTN or 

CATV netWork. PoWer, typically 50/60 HZ, 110/220 VAC, is 
provided to the house 10 in a knoWn Way over a poWer line 
25 and distributed Within the house over internal poWer lines 
27 coupled to outlet boxes 29 arranged among the rooms 12 
of the house. Communications, such as telephone or cable 
television signals are provided to the house 10 over one or 
more communication lines 35, in a knoWn Way. 

[0026] The exemplary system of FIG. 1 comprises a 
plurality of devices or appliances (e.g., 50, 52, 54) that can 
be coupled to the poWer lines 27 of the house 10 by being 
plugged into a poWer outlet 29. The exemplary system of 
FIG. 1 also includes devices or appliances (e.g., 72, 74, 76) 
that are not plugged into any outlet. These Will be described 
more fully beloW. 

[0027] The various devices of the present invention that 
are coupled to the poWer lines 27 of the house are capable 
of receiving and/or sending data over the poWer lines 27 
using a poWer line communications (PLC) protocol, 
described more fully beloW. (Devices Which communicate 
via PLC Will be referred to herein as PLC devices or 
appliances.) Asystem in accordance With the present inven 
tion includes at least tWo PLC devices, at least one of Which 
acts as a controller. In the exemplary embodiment of FIG. 
1, a kitchen console 50 and an enhanced function alarm 
clock 60 both act as controllers. The console 50 and the 
alarm clock 60 can be used to control the operation of and 
to receive and display information from other devices or 
appliances in the system. The controllers 50 and 60 may also 
be coupled to an external communications netWork (e. g., the 
internet, World Wide Web) via telephone, DSL or cable TV 
lines 35 or the like, or via a Wireless link such as cellular 
telephone, satellite or the like. Such external access provides 
the system of the present invention With a Wide array of 
enhanced capabilities, described more fully beloW. Other 
PLC devices in the exemplary system of FIG. 1 include a 
stand mixer 52, a coffee maker 54 and an electric blanket 56. 
A conventional PLC device 62, such as the AM465 Lamp 
Module or AM466 Appliance Module available from X10 
Corp., can also be included in an exemplary system of the 
present invention, for controlling the application of poWer to 
a lamp 64 or an appliance. The system of the present 
invention is preferably backWard compatible With such 
conventional PLC devices (e.g., the PLC interface circuitry 
of the various devices of the present invention is preferably 
compatible With the X10 protocol as Well as the more 
advanced EIA-600 protocol described more fully beloW.) 
The PLC devices 52, 54 and 56 receive commands and/or 
data from the controllers 50 and 60 and transmit status 
information to the controllers 50 and 60. The functions of the 
various PLC devices and the messaging used in the system 
of the present invention Will be described more fully beloW. 
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[0028] The exemplary system of FIG. 1 may also include 
a heating, ventilation and air conditioning (HVAC) system 
85 Which includes a PLC interface and is thus capable of 
sending and receiving commands and data over the poWer 
lines 27. The HVAC system 85 may be coupled to a 
thermostat 78 Which includes a PLC interface or a Wireless 

interface, described beloW, for communicating Within a 
system of the present invention. 

[0029] The exemplary system of FIG. 1 comprises a 
further device 70 Which includes tWo interfaces: a PLC 
interface for communicating With other PLC devices over 
the poWer lines 27, and a Wireless interface for communi 
cating With one or more devices that are not poWered via the 
poWer lines 27 and thus lack PLC interfaces. (The latter 
devices Will be referred to as Wireless devices.) The device 
70 acts a bridge betWeen the PLC devices and the Wireless 
devices, thereby alloWing them to communicate With each 
other. (The device 70 Will therefore be referred to as a 
PLC/Wireless bridge.) 
[0030] The exemplary system of FIG. 1 includes several 
Wireless devices: a foot scale 72, smoke detectors 74, and a 
blood pressure monitor 76. The Wireless devices 72, 74, and 
76 communicate With the bridge device 70 over a Wireless 
link. In a preferred embodiment, such a link uses radio 
frequency (RF) signals, although other Wireless technologies 
such as infrared (IR) may also be used. RF is preferred since 
it does not require an unobstructed line-of-sight path 
betWeen the transmitting and receiving devices thereby 
affording greater freedom in the placement of devices. 

[0031] The exemplary system of FIG. 1 also includes an 
interface device 58 for interfacing devices such as personal 
computers (PC) to the system of the present invention. The 
interface device 58 comprises a PLC interface and a further 
interface, such as an RS-232 serial interface, for coupling to 
a conventional PC 59. Thus coupled to the system, the PC 
59 can act as a system controller. Like the console 50 and the 
alarm clock 60, the PC 59 may also be linked to an external 
communications netWork over telephone lines, cable, or the 
like. 

[0032] FIG. 2 is a block diagram of an exemplary embodi 
ment of a device 200 in accordance With the present inven 
tion for use in a system of the present invention. The 
exemplary device of FIG. 2 represents a generic device or 
appliance typically having a superset of the functionality 
that may be found in any one device. Generally, each of the 
aforementioned devices or appliances can be implemented 
With a subset of the functional blocks shoWn in FIG. 2. 

[0033] As shoWn in FIG. 2, each device 200 includes a 
central processing unit (CPU) 220; a read-only memory 
(ROM) 222; non-volatile memory 224, such as electrically 
erasable programmable ROM (E2PROM) or ?ash memory; 
random access memory (RAM) 226; and some form of 
input/output (I/O) controller 228 coupled to one or more of 
a set of sensors 230, actuators 240, sWitches 250, indicators 
260 and sound generating devices 265. The capacities and 
capabilities of the various components and the mix and 
function of the sensors, actuators, sWitches and indicators 
Will depend on the device represented by the block diagram 
of FIG. 2. For example, an exemplary embodiment of the 
mixer appliance 52 includes several buttons, a multi-seg 
ment LCD display, a dial, Whose position is detected by a 
rotary encoder, a current sensor (for sensing the torque 
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applied by the mixing motor), a variable speed motor 
controller, and a plurality of load cells for measuring Weight. 

[0034] The CPU 220, ROM 222, E2PROM 224, RAM 
226 and I/O block 228 can be implemented as a combination 
of one or more discrete components or With a single-chip 
micro-controller 205 such as those of the Z8 series manu 
factured by Zilog Corporation. Some devices, such as the 
console 50, described more fully beloW, may include mass 
storage 229 With ?xed and/or removable storage media (e.g., 
hard drive, CDROM, ?oppy disk, DVD, etc.) or the like. The 
blocks 220-229 are coupled to and intercommunicate over a 
bi-directional bus 215 in a knoWn Way. 

[0035] Devices of the present invention that are poWered 
from household poWer (e.g., 110 VAC) or are otherWise 
coupled to the poWer lines 27 (i.e., the aforementioned PLC 
devices) comprise PLC interface circuitry 210. The PLC 
interface 210 couples to the poWer lines 27 via a conven 
tional poWer connector 202. The interface 210 is coupled to 
the bus 215 and communicates With the other blocks in the 
device 200 Which are coupled to the bus. The PLC interface 
circuitry 210 can be implemented using an SSC P300 
integrated circuit (IC), available from Intellon Corporation 
of Ocala, Fla. Other implementations for the PLC interface 
are possible, although it is preferable that the PLC interface 
comply With an industry standard such as the BIA-600 
standard (or “CE Bus” standard). The BIA-600 standard 
PLC interface provides 9.6-19.2 Kbaud, bi-directional com 
munication over standard household poWer Wiring. In an 
exemplary system of the present invention, the data rate is 
9.6 Kbaud, although rates as loW as 1.2 Kbaud may be used. 
The BIA-600 standard also provides higher level messaging 
functions using a Common Application Language 

[0036] The aforementioned Wireless devices 70-78 com 
prise an RF interface 270 and/or an IR interface 280, 
depending on the Wireless technology employed. The RF 
interface 270 may be bi-directional or, in order to limit 
poWer consumption, unidirectional (i.e., transmit-only), and 
can be implemented in a knoWn Way. In the case of a 
unidirectional RF interface 270, it may be desirable to also 
include an IR interface 280 Which is at least capable of 
receiving. As described more fully beloW, the Wireless 
devices 70-78 can use such an interface to receive program 
ming information upon initial setup. Moreover, an IR inter 
face 280 can be included in any device (PLC or Wireless) to 
alloW the device to communicate With other devices such as 
Personal Digital Assistants (PDAs) or telephones having IR 
interfaces. It may also be desirable to provide some devices 
With a docking interface 290 for devices such as PDAs. For 
example, With a PDA port 290 (or IR interface 280) the 
mixer 52 can be controlled directly from a PDA either in a 
manual mode (e.g., With the PDA acting as the mixer’s 
control panel) or in an automatic mode (e.g., With the mixer 
executing a recipe doWnloaded from the PDA). This capa 
bility Would alloW an appliance of otherWise conventional 
functionality to greatly expand its capabilities. Adevice With 
a PDA coupled thereto (either directly or by a Wireless link) 
may also act as a system controller. 

[0037] Devices such as the kitchen console 50 and alarm 
clock 60 that are capable of external data communication 
include a modem 212, or the like, for communicating over 
the medium of choice (e.g., telephone, cable, Wireless). 
[0038] While each of the appliances of the present inven 
tion, such as the mixer 52, coffee maker 54, electric blanket 
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56, alarm clock 60, scale 72, smoke detector 74 and blood 
pressure monitor 76, are capable of operating individually in 
a stand-alone mode, adding an additional device of the 
present invention, such as a console 50, to the same house 
hold creates a control and communications system Which 
provides substantially enhanced functionality and capabili 
ties. A user may thus, for example, ?rst purchase a coffee 
maker 54 and then add a console 50 or alarm clock 60. When 
a controller 50, 59, 60 and another PLC device are plugged 
into the poWer lines 27 of a household 10, an appliance 
communication and control system is thus formed, in accor 
dance With the present invention. When a PLC/Wireless 
bridge 70 is added, a mix of Wireless components 72, 74, 76 
can also be included in the system. 

[0039] An exemplary procedure for setting up a system 
and adding devices to a system in accordance With the 
present invention Will noW be described With reference to 
FIG. 3. 

[0040] When a controller, such as the console 50 or the 
alarm clock 60, is plugged into the poWer lines 27 of a house 
10, it Will ?rst perform a search (step 302) for other 
controllers 50, 59, 60, that may be plugged into the poWer 
lines of the house. If the controller 50, 59, 60 determines 
(step 303) that there are no other controllers plugged into the 
poWer lines 27 of the house 10, it Will select a house code 
(step 304) for the house 10 and proceed to search for other 
PLC devices (step 306) that may already be in the house 
(operating as stand-alone appliances) but that have not yet 
been enabled or programmed for communication over the 
system of the present invention. PLC devices in accordance 
With an embodiment of the present invention that are poW 
ered and operating Will periodically emit identifying infor 
mation (e.g., model number and serial number). The con 
troller 50, 59, 60 Will monitor the PLC interface for such 
identifying information (step 306). If the controller 50, 59, 
60 detects valid identifying information that it has not 
detected before (step 307), thereby indicating the detection 
of a neW device, it Will provide the neW device With the 
house code (step 308). The neW device Will store the house 
code in its non-volatile memory and preferably acknoWledge 
this event With an appropriate message to the controller 50, 
59, 60. Within the acknoWledgement or a subsequent mes 
sage, the neW device may also provide the controller 50, 59, 
60 With any relevant additional data for the device (e.g., 
softWare version, register contents, con?guration informa 
tion, etc.) The controller 50, 59, 60 Will then enter the device 
information (e.g., serial number, model number, softWare 
version, etc.) into a database in its non-volatile memory. 
Some device information need not be stored at the controller, 
hoWever, since it can be queried at any time the device is 
coupled to the system. For example, it may not be cost or 
space ef?cient or useful to store the softWare versions and 
manufacturing lot numbers of the appliances in each con 
troller, but the information Will still be available at the 
appliance and can be retrieved as needed. 

[0041] Once a device has been programmed With a house 
code, it Will respond only to messages that reference that 
house code. Moreover, messages originating from the device 
Will reference the house code stored in the device. Any 
further messages communicated betWeen the controller 50, 
59, 60 and the device must include the correct house code or 
else they are ignored by the recipient. 
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[0042] By storing the house code in non-volatile memory, 
an appliance may be removed and reconnected to a system 
of the present invention and it Will retain its associated house 
code. For example, a stand mixer 52 is often kept under the 
counter and plugged in only When needed. It Will keep its 
house code so that it does not need to be reinstalled in the 
home system every time it is plugged in. If the house code 
stored in an appliance is to be changed, the user, in an 
exemplary embodiment, must initiate a reset sequence to 
clear out the old house code, such as by pressing and holding 
a certain button or buttons While the device is poWered. This 
Would restore the appliance to its default state (i.e., as from 
the factory), ready to be reinstalled in the same or a different 
home With a different house code. 

[0043] Because multiple homes may be coupled to the 
same poWer distribution trunks 25, as shoWn in FIG. 1, it is 
possible for PLC signals from one house 10 to propagate to 
another house 90 coupled to the same poWer distribution 
trunks 25. By thus assigning a house code to the devices 
Within each house, in accordance With the present invention, 
a device Within a house Will communicate only With a 
controller Within the same house and not With controllers 
located in other houses coupled to the same poWer distri 
bution trunks 25. This arrangement prevents a controller 92 
or a PLC appliance 94 located in a house 90 from commu 

nicating With the controllers or appliances of the house 10, 
and vice versa. 

[0044] If a neWly added controller 50, 59, 60, detects that 
there is another controller already in the system (step 303), 
the neWly added controller obtains the house code from the 
established controller, stores the house code in its non 
volatile memory and uses the house code in its communi 
cations, as in the case of any neWly added PLC device. 

[0045] In an exemplary embodiment of a method for 
adding an appliance or a controller to a system of the present 
invention, an already installed controller is placed in a 
search mode that looks for neW appliances and controllers in 
the home. This special mode times out after a predetermined 
period of time (e.g., 5 minutes) Within Which the user Would 
have to plug in or activate the neW appliance or controller. 
The likelihood of a neighboring system having one of its 
controllers in that mode at the same time is extremely loW, 
in Which case the neighboring controllers Would not detect 
any one else’s appliances as they are installed. In the 
unlikely case that tWo buildings having suf?cient electrical 
connection to detect each others signals and each had a 
controller in the same search mode at the same time, then the 
controllers Would both shoW any appliance neWly installed 
in either system during the time period of the search mode. 
In this embodiment, the user is required to con?rm the 
addition of each neW appliance by pressing a button or 
taking a similar action at the controller. If a user nonetheless 
accidentally programs an appliance in a neighbor’s house to 
be part of his system, then the user could have control of that 
appliance until the real oWner corrected the problem. Pre 
sumably the real oWner Would immediately be aWare of the 
mistake, since his controller Would not be able to ?nd the 
neW appliance (since it attached and con?gured to the 
neighbor’s house code). He Would then be directed (e.g., by 
the instruction manual or on-line instructions provided by 
the controller) to initiate a house code reset in the appliance 
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and to try again. This Would clear the neighbor’s house code 
from his appliance and alloW him to correctly con?gure it for 
his home. 

[0046] The communication and house code setup 
described above Would apply equally to the addition of neW 
controllers into a home. In addition to the original controller 
telling the neW controller What the house code should be, it 
could also transfer controller-speci?c information such as 
information about user-selected identi?ers for each of the 
appliances in a home. For example, an internal table could 
relate the serial number of each smoke alarm to a room 

(basement, garage, hallWay, etc.) Also, multiple appliances 
of the same type may be described by use or oWner, such as 
With “his” and “hers” coffee makers that might be loaded 
With different types of coffee. 

[0047] FIG. 3 illustrates an exemplary procedure for add 
ing a neW appliance to an already operational system of the 
present invention. To initiate the addition of a neW appli 
ance, the user preferably puts the controller 50, 59, 60 into 
a search mode (steps 322). The user then poWers the neW 
device (step 324) Which then begins to transmit its identi 
fying information (eg model number and serial number) 
(step 326). The controller 50, 59, 60 monitors the PLC 
interface (step 306) and proceeds as described above if a 
neW device is detected. The controller 50, 59, 60 Will stay in 
the search mode for a predetermined period of time (e.g., 1 
min) and then return to normal operation (step 309). 

[0048] In an alternative embodiment, a neWly added 
device can initiate this procedure Without requiring the user 
to place the controller 50, 59, 60 in a search mode. This may 
create the problem hoWever, of causing a controller in a 
neighboring building to inadvertently add the neW device to 
the neighbor’s system. In this case, before the controller 
provides the neW device With the house code, the user can 
be asked to con?rm this operation by manually entering the 
device’s serial number into the controller. The controller 
then checks the user-entered serial number against the serial 
number received from the neW device and if there is a match, 
Will proceed to add the neW device to its database and to 
provide the neW device With the house code. 

[0049] In an exemplary embodiment, the initial program 
ming of Wireless devices such as the scale 72, smoke 
detector 74 and BP monitor 76 is handled primarily by the 
PLC/Wireless bridge device 70. In this embodiment, the 
bridge device 70 programs the neWly added Wireless device 
With the house code and Wireless communications channel 
information via an IR interface, as described more fully 
beloW. The neWly added Wireless device con?rms its ini 
tialiZation by transmitting its identifying information (e.g., 
serial and model numbers) along With the house code to the 
bridge device 70. The bridge device 70, in turn, via the PLC 
interface, informs the system controller of the neW Wireless 
device and provides to the system controller the identifying 
information for the neWly added Wireless device. The con 
troller then adds the neW Wireless device to its database. 

[0050] During normal operation, the controller 50, 59, 60 
Will periodically broadcast (e.g., hourly, daily) a supervisory 
message to all of the devices on the system (step 312). In 
addition to the house code and other system-speci?c infor 
mation, the supervisory message preferably includes the 
current time and date. Aproperly operating device Will reply 
to the supervisory message. Devices Which include a clock 
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function can use the time and date broadcast in the super 
visory message to synchronize their clocks. If the controller 
50, 59, 60 determines (step 314) that one or more devices 
listed in its database as active did not reply to the supervi 
sory message, the controller Will assume that the non 
responding devices Were removed from the system and thus 
remove those devices from its database (step 316). Prefer 
ably, the controller 50, 59, 60 maintains a log of devices that 
are removed from the system including the time and date of 
removal. When a safety device such as a smoke detector 74 
or the like is removed, the controller preferably generates an 
alert to inform the user. 

[0051] The action the controller takes When a previously 
logged appliance is absent from the system preferably 
depends on the appliance. A safety or security related device 
such as a smoke alarm or motion sensor may Warrant the 

controller setting off an alarm or other more urgent noti? 
cation. An appliance that is expected to be removed and 
reconnected regularly, such as the stand mixer, may simply 
be displayed on the controller With its current connection 
status only When the user causes the controller to enter a 
status display mode. In an exemplary embodiment, the 
controller Will rely on the user to tell it to remove a 
non-connected device from its internal databases, in most 
cases. For example, if a smoke detector has failed and must 
be discarded, the controller Will detect the smoke detector’s 
absence and can provide an indication to the user. The user 
may then be required to con?rm that the device should be 
permanently removed from the system. This can be either by 
a user initiated command, or by a user response to a 
controller’s query, eg a display of the question “HALL 
WAY smoke alarm not detected. Remove from system 
permanently?”. 
[0052] A further procedure may be used to add conven 
tional devices, such as X-lO devices, to a system of the 
present invention. With such devices, a house and a device 
code are manually selected at each device. Being listen-only, 
such devices do not broadcast their code settings. When 
adding such a device to a system of the present invention, the 
user manually enters the house and device codes selected on 
the device into the system controller. The system controller 
then uses those codes When communicating With that device 
(e.g., using the X-10 protocol). 

Intelligent Appliances and Devices 

[0053] Each of the devices and appliances mentioned 
above Will noW be described in greater detail With reference 
to FIGS. 4 through 17. 

PLC Appliances and Devices 

[0054] KITCHEN CONSOLE 

[0055] FIG. 4 shoWs an exemplary embodiment of a 
console 50, in accordance With the present invention. The 
console 50 comprises a housing 405 Which houses the 
circuitry of the console including a touchscreen display 410. 
The touchscreen display 410 can be implemented using 
conventional components, such as a 12“ diagonal, 800x600 
resolution, back-lit, color, liquid crystal display (LCD) With 
a touch-sensitive array overlaid thereon. In an alternative 
embodiment, the console 50 may be provided With a key 
board and/or a pointing device such as a mouse or track ball 
(not shoWn) in addition to or as alternatives to the touch 
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screen. Since the console 50 Will likely be used in a kitchen, 
it is preferable that the console be easy to clean and be 
resistant to the often harsh conditions prevalent in a kitchen 
setting. 
[0056] The exemplary console 50 is provided With a 
poWer cord and connector 202 and a telephone cord and 
connector 213. The housing may include an opening 407 for 
inserting removable storage media 229, such as a CDROM, 
DVD, ?oppy disk, or smart card into the console. 

[0057] The touchscreen display 410 may display a multi 
tude of images and combinations thereof such as one or 
more softkeys 412, static or moving images 414 or other 
display elements 416 such as advertising, promotional 
offers, or blocks of information such as Weather, neWs 
headlines, stock tickers, or the like. Depending on the nature 
of the display element, pressing the touchscreen at the 
display element can provide additional information or ini 
tiate further actions. For example, a display element 416 
may display an offer of a discount coupon. By pressing on 
the display element, the discount coupon can be added to an 
electronic shopping list maintained by the console 50. 

[0058] It should be noted that a similar user interface can 
be provided With a PC 59 coupled to the system of the 
present invention. In that case, a mouse and keyboard Would 
most likely be used in place of the touch-sensitive screen. 

[0059] FIG. 5 shoWs a block diagram of the major func 
tional elements of the circuitry of the console 50. In an 
exemplary embodiment, the CPU is a Pentium class proces 
sor, from Intel Corporation, 64 MB of RAM 226 and 1 KB 
of NVM are included. Mass storage 229 comprises a 6 GB 
hard drive and a CD-ROM drive. The U0 block 228 
comprises a video control circuit, for driving the LCD 261, 
a touchscreen scanning circuit for detecting presses of the 
touchscreen array 251 and a sound control circuit for driving 
a sound generating device 265, such as a loudspeaker, 
pieZoelectric element or the like. The sound generating 
device 265 is used to produce various sounds such as alarms, 
prompts, key clicks, etc. or to reproduce voice or music. 
Each of the aforementioned blocks can be implemented 
using knoWn devices. 

[0060] The console 50 includes a PLC interface 210 and 
may also include an RF interface 270 and/or an IR interface 
280. 

[0061] A modem 212 is included to alloW the console to 
communicate over conventional telephone lines. In an alter 
nate embodiment, the modem itself may be a PLC device, 
accessible to other PLC devices, such as the console 50, via 
the PLC interface. The kitchen console 50 may also include 
a telephone and/or speakerphone (not shoWn) for voice 
communications over the telephone lines. 

[0062] As discussed, the console 50 serves as a controller 
in an appliance communication and control system of the 
present invention. In addition to providing a user interface, 
the console 50 also provides a communications interface to 
external netWorks, such as the Internet, via its telephone 
connection. In a typical application, the console 50 can be 
used, for example, to broWse the Internet for recipes. The 
recipes can be displayed on the touchscreen 410 With each 
recipe step having an associated softkey 412 that the user 
can press to request additional information (e.g., ingredient 
substitutions) or to indicate that the associated step has been 






















