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METHOD AND APPARATUS FOR CODING AND LINKING

ELECTRICAL APPLIANCES FOR CONTROL AND STATUS REPORT

FIELD OF INVENTION

The present invention relates to AC or DC powered products
and appliances including illuminators operated via bus lines,
IR, RF and via optical signals propagated by lightguide or

fiber optic network and devices of home automation system.

BACKGROUND OF THE INVENTION

The current state of residence, home and office automation
is a stagnation and difficulties. At present time there is
agrowingneed for energy saving, whereinelectrical appliances
need to be remotely operated and controlled, moreover lighting
systems are in a period of interim change from incandescent
light to fluorescent and to be replaced in the short term with
LED illuminators and with other new lighting technologies of

the future.

Despite all this, the many attempts to move ahead with home
automationdonot seemtobe successful. Themajordifficulties
involved with the electrical systems in premises and with the
electrical and A/V appliances are far from being solved, the

issues are:

Every manufacturer of electrical and A/V appliances uses an
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individually allotted address in its IR remote control signal
for operating any of its appliances. This by itself prevents
theuseof asimpleautomationcontrol standard forall currently
produced appliances. It mandates custom designs and
complicated integration and/or the introduction of universal
remote controls, that are non friendly and are complicated
to set and operate, and are one of the sources for frustration,

incompatibility and operational errors.

Other limitations with IR remote control are the line of sight
and control distance, whereinthepractical limit for currently
produced IR remote controls is 3 meters in line of sight, with
a maximum control distance is between 5~7 meters from the
appliance. Most of known appliances will not respond to a

command from 5 meters distance.

The strict electrical and building codes governing electrical
switches and power outlets, the different voltages,
frequencies, sockets and plugs that vary from one country or
one region to another are the every reason to maintain old

traditions and standards.

The approvals for electrical devices covering each and every

electrical element and material are costly and time consuming.

It is prohibited to mingle the fundamental low voltage bus
lines into the electrical system. Consumer A/V appliances are

rarely provided with bus line control.
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The many introductions of wireless RF control, attempted time
and again, are too complicated to integrate into automation

systems and repeatedly failed.

The control via the AC lines is troublesome and it offers no

solution for the future, it is another failed concept as well.

IR is used for most of the appliances and must be included
in residence automation, but as stated above, because of the
non compatibility and the line of sight limitations, the IR

is not trouble free.

To overcome suchdifficulties and problems and to move forward
with residence, home, office, business, public and other
premises automation the use of lightguide was introduced. The
lightguide known as a Plastic Fiber Optic or POF is applied
to AC devices for home automation as disclosed in US patent
applications 12/236,656 filed on Sep.24, 2008, 12/725,808

filed on March 17, 2010 and 12/761,484 filedon April 16, 2010.

An improved IR control system for the home automation, with
increased operational reliability wvia IR drivers with
individual adjustments of the line of sight, by a plurality
of IR transmitters and receivers were introduced and disclosed

in US patents 7,639,907 and 7,649,727.

Other major obstacles impeding the automation systems for
residence, home, offices, business and other work places or

public premises are the lack of coding and addressing concept



WO 2012/078244 PCT/US2011/056631

10

15

20

for the wiring devices and elements such as AC light switches
and the AC outlets, plugs and sockets. The above explained
incompatibility of the different signaling, commands,
protocols and systems, including the inherent drawback with
the unique addresses allotted to each individual manufacturer
of A/V and electrical appliances and the manufacturers use
of non compatible code for each of the functions. A coding
and addressing concept that offer no benefit to the

manufacturers.

To conclude, the unique IR addresses and the non compatible
function codes should be abolished, or an interimnew protocols
and codes toenable simple integrationof electrical appliances
into home automation should be appended to all electrical and
A/V appliances. Moreover a system to propagate addresses,
optical commands, communication and control signals wvia
lightguides or fiber optic cable in parallel, along with a
simplified addressing and coding of the electrical wiring
devices and elements, including the addressing of the premises

interiors, are needed.

SUMMARY OF THE INVENTION

A solution for controlling AC or DC powered product, appliances

and illuminators are achieved by the present invention through
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the use of lightguide and/or fiber optic cables that can be
directlyconnectedor attachedtotheelementsortheelectrical
elements of the wired electrical systems, known as wiring
devices such as standard AC switches, AC outlets, AC socket,
AC plugs, power wires and power cables including the conduits,

boxes and accessories.

The lightguide can be mixed and mingled with AC power lines
in plenum, conduits and other tracks for AC wires and cables
connected to the electrical elements, to light bulbs, and to
other AC products such as air conditioners, heaters, water
boilers, fans, curtains and other appliances for propagating
control and command signals throughanoptical receivingaccess
or transmitting access or two way access incorporated through
the elements, devices and appliances. The use of lightguide
and/or fiber optic cables for operating AC appliances,
including lighting appliances and semiconductor packaged
switches are disclosed in the US applications 12/236,656,
12/761,484 and 12/725,808 and PCT/US2009/048376 and are

incorporated herein by reference.

The transmission of a visual light signal, such as a signal
generated by a transmitting LED of a control device, to a light
receiver of an A/V and electrical appliances via lightguides
or optical fibers for switching the appliances on and off is

one main object of the present invention. This including the
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connection simplicity of lightguides to appliances via their
power cables, plugs and sockets and/or in a simple attachment
process for feeding the on-off and more elaborated commands
for operating the appliances via communicatingoptical signals
comprising visual light, UV or IR signals, thereby introducing
newmediumfor the automationandcontrol, and for communicating
in reverse direction the appliances and the electrical systems

statuses.

The lightguides and the fiber optic cables offer the most
efficient communication solutions and immunity to Electro
Magnetic Interference (EMI), unlike the need to insulate and
shield control signals in copper cables from EMI, or cross
talk noises and disturbances within the electrical boxes and

system, is the another objective.

The need to electrically insulate the signal cables from the
power lines, elements and devices that feed AC and/or DC power
to appliances, including power switches, light dimmers, AC
outlets, AC socket and other AC and/or DC power devices is
an absolute must and a major obstacle in mixing or mingling
low voltage control wires with power wires and devices. Such
mingling is prohibited by the building and the electrical codes
and the use of lightguides, being a non flammable perfect
insulator, is yet another major advantage of the present

invention and the referenced pending applications.
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Further such power devices may include an AC or DC current
sensor or sensing circuit including optical transceivers for
outputting optical signal of a given current drain and state,
such as on-off state, stand-by state or provide current drain
levels data, such as disclosed in the referenced US patent
applications 12/236,656 and 12/614,468 and the US patents

7,639,907 and 7,649,727.

Yet, another object of the present invention is to operate
and monitor the state of lights and appliances including the
real time monitoring of the entire electrical consumption
within the residence or office or other premises through a
video interphones and/or “shopping terminals” and/or via a
communication network including the generating of control
codes and signals by the wvideo interphones and shopping
terminals or by other dedicated controllers for the different
lighting and appliances, using an IR driver circuits as
described in the US patent 7,649,727 or other driver circuits.
“Shopping terminals” are disclosed in the US patent 7,290, 702.
Video interphones systems aredisclosed inUSpatents 5, 923, 363,

6,603,842 and 6,940,957.

The term appliance refers to any and all AC or DC operated
appliances, products and machines, such as A/V appliances
including television, A/V recorders, music, and peripherals;

PC and peripherals such as printer, a hub and a router; air
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condition, heater, environment equipment and sensors; water
boilers, kitchen appliances, laundry appliances and garden
appliances; curtains, shutters and blinds; lights including
incandescent, fluorescent and LED; security devices including
cameras, recorders, access control, fire, gas and intruder
sensors and peripherals; any other AC or DC powered products
that can be remotely operated or that respond to and can
communicatetheiroperatingstatus, includingpropagatingdata
of current drain and statuses through their power cable, power

plug, power socket and power outlet.

The terms photo, or opto, or optical relating to elements,
parts, structure and techniques in the following description

are one of the same.

The term lightguide coupler refers to a semiconductor circuit
structure incorporating optical transmitter and/or optical
receiver and/or photovoltaic cell including an optical access
aligned with the optical receiver, or the optical transmitter
or both that is termed hereafter as optoport. The structure
may include (built-in) 1lightguide holder structure for
introducing the lightguide or an optical fiber to the optical
access, or such lightguide holder may be a separate structure

for attachment to the coupler circuit.

The term live AC refers to the “hot line” of the AC power or

mains, as opposed to the neutral line of the AC power or mains.
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The term transmitter refers to an LED, laser or other optical
emitting devices that transform electric signals into UV, IR

or visual light signals.

The termtransmittingreferstoa UV, IRor visual light emission
froma transmitter, in air such as from hand held remote control

or into lightguides or optical fibers.

The term receiver refers to a photo diode, pin diode, photo
transistor, CMOS, CCD or other photovoltaic or photoelectric
receivers that convert UV, IR or visual light into electrical

signals or electrical charge.

The term receiving refers to the receiving of UV, IR or visual
light, in air in line of sight, such as from an hand held IR
remote control, or via lightguides or optical fibers onto a
bare surface of the receiver or via a transparent materials
including prisms, half mirrors, lenses, filters and other

optical structures.

The term transceiver refers to a combined transmitter and
receiver includinga transceiver embedded into a semiconductor
package or attached to an optical prism for propagating two
way optical signals through a single optical cable such as
the lightguidesor theoptical fibersbydeflectingordirecting
a received optical signal to the receiver and allowing the
transmitted optical signal to pass into the optical cable.

The term transceiver includes a transceiver that propagates
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two way optical signals via two optical cables.

The term optical prism refers to a structure for deflecting
and/or separating two way optical signals (the received and
the transmitted optical signals) propagated via the prism and
viaasingle lightguideoroptical fiber. Saidprismcomprises
an optical device selected from a group of polarizing optical
filters, given visual wave length pass filters, visual band
pass filters, given wave length UV pass filters, given wave
length IR pass filters, given wave length UV cut filters, given
wave lengthIRcut filters, halfmirrorswithagivenreflectance
values and combinations thereof, wherein said filters and/or
said half mirrors form said prism or are attached to said prism
and/or are coated onto said prism and/or are introduced into
the prismmaterial in the formof a tint, particles or a process.
Further details of a prism structure disclosed in the US patent
applications12/236,656and12/632,108 are incorporatedherein

by reference.

Even though an UV, IR or visual light is recited individually
in the following descriptions, the UV, IR and the visual light
term may refer to all. The term light, UV, IR or visual light
is used alternately to an optical signal and should not be

restrictive to the one or the other, unless it is so described.

The terms bus line controller, bus line distributor or bus

line device refer to a bus line or low voltage system components

10
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that control light switches, appliances and other devices via
acontrol line, knownas lowvoltage or bus line, for propagating
one way or two way commands and communications. The bus line

may feed a low power such as 12VDC to the devices and components.

The bus line controller or bus line distributor also feeds
low power to and/or exchanges commands and communication signal
with bus line to optical signal converters covering UV, IR
or visual light signals, for interfacing and communicating
with the AC or DC switches, AC or DC outlets, AC or DC sockets,
AC or DC plugs, illuminator sockets and directly to AC or DC

appliances and illuminators via optical signals.

The term combined controller or combined distributor
propagates bus lines and one or two way optical signals via
optical transmitter, receiver and/or transceiver circuits
including optical accesses and holders for lightguides or

optical fiber cables.

The term low voltage line refers to the controller’s bus line,

with or without DC power feed.

The term current sensor refers to a DC current sensor for
detecting a DC current drain through a DC power line and/or
anACcurrent sensor fordetectingthe ACcurrent drained through
an AC power line wire or through power switches, including
detection by induction such as disclosed in the above referred

to US patent 7,649,727 and US patent applications 11/939, 785,

11
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12/236,656, 12/614,468 and 12/632,108 and/or other current
detection methods, such as magnetic hall and other
semiconductor current detectiondevices forgeneratingcurrent

drain statue via one way or two way optical signal.

The method and apparatus for coding and addressing electrical
appliances, illuminator and electrical devices and products
for remotely operating AC or DC powered products and appliances
including LED illuminators and other objects of the present
invention are attained by using a lightguide or optical fiber
cables between the optical transmitters and receivers or
between optical transceivers included in the devices, products
and appliances of the present invention. Such as between a
low voltage controller that receives and transmits electrical
command and communication signals anduses a lightguide coupler
or a lightguide converter of the referenced pending patent
applications for converting the electrical signals into
optical signals, for communicating one or two way UV, IR or
visual light signals, including on-off commands to operate
the appliances and illuminators via a lightguide or optical

fiber cables.

The lightguide coupler of the referenced pending patent
applications can be introduced to any type of appliances,
lighting and LEDs illuminators used in homes, residences,

offices, shops, restaurants, halls, factories and other

12
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establishments, indoors or outdoors, for controlling the
lighting and the appliances via a lightguide or optical fiber
cable. And to receive optical signal confirming the power
current drain from the connected appliance through a returned
optical signals, such as on or off state or standby state or
a given ongoing illumination program from the 1lighting

appliance.

The current drain data or the on-off state is sent in response
to the received operational command, such as on-off, or in
response to an inquiry command (a request for data) on the
basis of the current sensor output, thereby providing error

free remote controlling of lighting and appliances.

The introduction of lightguide and/or fiber optic cables
directly to LED lighting and appliances applies to a whole
range of lighting devices and their sockets or holders and
to power sockets and plugs including power cable assemblies
of the different electrical appliances including televisions
and other A/V appliances. The example of the long over 100
years well established Edison screw type light bulb base, that
became the global standard bulb base and socket, is one of
the problems that is solved by the referenced pending patent
applications and is operated by the communication protocols

of the present invention.

Once the optical signals for illuminators control are common

13



WO 2012/078244 PCT/US2011/056631

10

15

20

and standard, any future LED illuminator structure, be it bulbs,
illumination panels, embedded boxes or other structures and
assemblies, can all be incorporating a low cost lightguide
coupler and be addressed and controlled by commands and
protocols of the present invention and propagated via optical
signals via wholly insulated cables and fire free solution
disclosed by the referencedpatents and application and provide
the basic infrastructure and the environment for future

lightingandelectrical appliances control medium, at low cost.

Further, the current drain and other data that are fed in return
to a power-on command to confirm that the illuminator or other
appliance is switched on, is a perfect solution for real time
controlling of energy consumption, and for providing energy
management. By such return confirmation the home automation
controller, the video interphone or the shopping terminal are
updatedatall timeswiththeilluminators andother appliance’s
“on state”, or “off state” when the command was to switch off

the appliance.

The remote control by IR propagated signals in accordance to
the present invention should be incorporated in the automation
programs of the present invention, it is preferable to have
the IR addressing and commands changed or appended to provide
standard codes that are common with wired commands via bus

lines, and with the optical signals propagated via lightguides

14
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and also with RF wireless remote control signals.

The IR signals use low frequency clock, with 38.5KHz being
the most popular clock frequency even though other frequencies
such as 40KHz~100KHz should be standardized as well. The
disclosed US patent 7,639,907 referred to above, generate
different clock frequencies and unique addresses, protocols
and commands for controlling literally every remote controlled
appliance. This is achieved by providing memory and circuits
for learning and storing the commands from the original IR
orRFremotecontrolunit, suppliedwiththeappliance. Another
method is the direct downloading of the many openly published

protocols and commands over the Internet.

The very important aspect of the present invention is the
integration or the combining of the IR and some of the RF remote

control signals into the addressing and coding program.

The other very important object of the present invention is
the need to provide simple means to set and record the location
of appliances within the premises or the location “addresses”
and other particulars into the appliances. The simple means
includes manual set digital switches or loading the commands
through a program embedded into of the original remote control
unit of the appliance, or using loading adaptors provided for
the purpose of setting addresses and other particulars to the

appliances and to the lighting fixtures, the associated AC

15
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outlets, the AC switches, the AC sockets, the AC plugs, the
in wall controllers, the sensors and other wiring devices,

elements and peripherals.

The very important aspect of providing error free, reliable
system is the addressing. It is clearly advantageous to have
simplifiedmethodto set the addresses without error and provide
simple detection method to identify errors, particularly at

time of installation.

The reference to home automation controller hereafter is to
a panel with control keys or touch screen and/or remote control
devices, orkeypadsandcircuits similar tothevideointerphone
and/or the shopping terminal disclosed in the US patents and

the pending US applications referred to above.

16
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BRIEF DESCRIPTION OF THE DRAWINGS

Fig.lisanillustrativeblockdiagramrepresentingaresidence
automation system of the preferred embodiment of the present

invention;

Fig.2A shows perspective views the opto-mechanical combination

switchused for the automationprogramof the present invention;

Fig.2B shows perspective views of AC outlets and AC cable
assemblies including optoports for accommodating propagation
of optical signals via the lightguides and fiber optic cables

mingled with AC power line;

Figs.3A~3D show perspective and cross section views of the
different optoports embedded in AC cables, plugs, current
sensing adaptor, AC outlets and the recording of addresses

into them;

Figs.4A and 4B show a perspective view of the televisions and
their connection to AC outlets including optoports via power

cable assemblies of the present invention;

Fig.4C is an illustrative perspective of mating an AC socket
with an AC plug of an appliance incorporating optical

transceiver and optoport of the present invention;

Fig.4D is a perspective view of the connection between a space
heater and an AC outlet including optoport via a plug of a

power cable assembly including current sensor and a transceiver

17
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with optoport of the present invention;

Fig.5A~5E are perspective views of the downloading of upgrades
and programs including, addresses and other particulars of
appliances, using optical signals of the preferred embodiment

of thepresent inventionviaremote control unit and lightguide;

Figs.6A and 6B show a perspective view of the downloading of
addresses and illumination programs into light bulbs via their
socket accesses of the preferred embodiment of the present

invention;

Fig.6C is a perspective view of a commercial loading addresses
machine, for enabling retail shops to download addresses and
programs as per shoppers request, including label printer for
attaching identifying labels to the LED container box and onto

the LED, listing the programs and the address;

Figs.7A and 7B are electrical block diagram of the plug-in
current sensors and other circuits of the preferred embodiment

of the present invention;

Figs.8A and 8B are front and perspective views of another

structure for the AC power outlet shown in Fig.2B;

Fig.8C illustrates the installing of addresses and other
particulars through the power sockets of the power outlets

of Fig.8B;

Fig.9 shows a modified version of Fig.1l divided into room or

18
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zones of a premise or residence of the preferred embodiment

of the present invention;

Fig.1l0A illustrates the 5bytes of the command/reply structure;
Fig.1l0B is a table showing examples of pre-defined 1link codes;
Fig.1l1lA illustrates the header signals structure and timing;

Fig.l1lB is a table showing examples of ID codes for basic light,

HAVC and curtains commands;

Fig.1l2 is a table showing examples of ID codes commands for

extending functions of Fig.1l1B;

Figs.1l3A and 13B are tables showing examples of ID codes and

link codes for extending the control to 8 lights per zone;

Figs.1l4A and 14B are tables showing examples of ID codes and

link codes for extending the control to 8 curtains per zone;

Fig.1l5 is a table showing examples of ID codes for basic TV,

radio and auxiliary commands;

Fig.1l6 is a table showing examples of ID code commands for

extending the functions of Fig.l1l5;

Fig.1l7 is a table showing examples of ID codes for basic music,

DVD and i1iPod commands;

Fig.1l8 is a table showing examples of ID code commands for

extending the functions of Fig.l1l7;

Fig.1l9 is a table showing examples of ID codes for lights,

19
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shades, garden, environment and water commands for the common

zone;

Figs.20A~20F are tables showing examples of ID codes and sub
header codes for kitchen, laundry and bathroom equipment

commands ;

Fig.21A is a table showing examples of ID code commands for
status and current drain reports for audio/video and living

appliances;

Fig.21B is a table showing examples of ID code commands for
status and current drain reports for kitchen and related

appliances;

Fig.21C is a table showing examples of ID code commands for
status and current drain reports for laundry, garden and common

appliances;

Fig.22 is a table showing examples of ID code commands for

hard wired alarm sensors;

Fig.23 is a table showing examples of ID code commands for

bus line connected alarm sensors, active all time;

Fig.24 is a table showing examples of ID code commands for
bus line connected alarm sensors, switchable on-off by the

ID code commands;

Fig.25 is a table showing examples of ID code commands for

operating video interphone and emergency;

20
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Fig.26 is a table showing examples of two way ID code commands
for download and updates between a controller and appliances;

and

Figs.27A and 27B are tables showing examples of sub header

5 codes for the nature of command, acknowledge and status.
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DETAILED DESCRIPTION THE PREFERRED EMBODIMENTS

Fig.1l shows a basic automation system for residences or other
premises, wherein the appliances such as a television 6, a
space heater 7, aniPodplayer 8, atabletop lamp2A, achandelier
2B and four LED illuminators 3A, 3B, 3C and 3n are AC powered
and are controlled and operated via lightguide or fiber optic
cable 9. The shown table top lamp 2A, the television 6, the
space heater 7 and the iPod player 8 are connected to the AC
outlets 5 and 50 via power cable assembly 10 or 10Y that includes
the lightguide 9 as shown in Fig.2B. The AC outlets 5 and 50

with lightguide accesses or optoports are also shown in Fig. 2B.

The power switches 424, 4B, 4C, 4D and 4E are all connected
to AC power line, similar to the switch shown in Fig.2A, and
to lighting appliances, i.e., to the chandelier 2B, the table
top lamp 2A, the LED panel 3A and to the LED light bulbs 3B
and 3C. Each shown switch 4 is differently connected, to
demonstrate the many options and variations possible when
applying the optical control and command signals via the

lightguides of the present invention.

The optical commands to the power switch 4A via the lightguide
9A can be limited to the basic switch on and off and it can

be via one way command to switch the AC power on or off.

Each individual LED light bulb of the chandelier shown as candle

light bulbhowever, is connected individually toone lightguide
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9 for controlling the illumination program of each individual
bulbviapropagatedopticalsignals. Inthisinstancetheshown
optical signal are converted from electrical signals
communicated via the bus line 11 to the lightguide converter
15. The direct attachment of the lightguide or fiber optic
cable to the base of an LED bulb is fully disclosed in the
US application 12/725,808 incorporated herein by reference.
The opto-mechanical switch is disclosed in US application

12/761,484 incorporated herein by reference.

By this arrangement it should be clear that the power to the
chandelier 2B is switched on-off by the opto-mechanical power
switch 4A via the lightguide 94, while each individual bulb
canbecontrolledtoilluminate forexampleviaacandle lighting
program, or change color, ordimthe 1light, or colorful flashing
light program and any other lighting program embedded into
the LED bulbs. The shown lightguide converter 15 exchanges
electrical signals via the bus line 11 and converts the two
way electrical commands into optical signals for exchanging
the optical signals through the converter’s optoports and the

optoports of the three bulbs via the three lightguides 9.

The optical signals route, initiated at the lightguide 9B for
propagating the command and control signal to the switch 4B
and in a cascading order through to the lightguide 9C, which

is next in the cascade order, for re-propagating the control
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signal to the LED panel 3A. The same apply with reverse
propagation, for reporting the statuses, such as on-off status
report, or the operating program or dimming level status, fed
in return through the lightguide 9C via the cascading optoports
of the switch 4B and through the lightguide 9B back to the

distributor driver 12 for processing the status data.

The term optoport hereafter refers to an optical and physical
access for the lightguide or fiber optic cable, provided in
the electrical devices, plugs and sockets, as well as in
appliances, light bulb and other elements, made to control
and transmit and/or receive and respond to optical signals

propagated via lightguides or fiber optic cable.

The opto-mechanical switch 4C switches the AC power fed to
bulb 3B on-off, manually or via an optical on-off command,
propagated via the lightguide 9D. A command propagated via
lightguide 9D to operate the light bulb 3C will switch on the
opto-mechanical switch 4D via the cascading lightguide 9E and
will further control the light program of the bulb 3C directly

via the next cascading lightguide 9F.

The table top lamp 2A connected via cable assembly 10 to the
AC outlet 5A incorporating optoport for feeding AC power and
for propagating two way optical signals via the cable assembly
10 or 10Y shown in Fig.2B, to and fromthe switch4E. The switch

4E having functions similar to or same as that of switch 4B,
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is constructed to mechanically fit the base of the lamp 2A.
Both switches 4B and 4E however switch on-off the power to
the LED panel 3A and to the LED light bulb 2L of the lamp 224
respectively, and are propagating operational commands via
the cascading optoports, such as the lightguide 9H included

inside the lamp stand of the LED bulb 2L.

The dual function or the dual connectiong such as shown by
the switches 4E and 4B, i.e., to provide for power on-off
switching and direct control of the illumination program, such
as dimming, flashing, change of color and other lighting
programs to the LED bulbs, enhances the flexibility provided
by the lightguide or fiber optic cable control capabilities

of AC power elements.

The difference between the switch 4E and 4B are in their
structure wherein 4B is a well known wiring device, fixedly
connected to the AC or DC line and can be, as will be explained
later, set to a fixed address while switch 4E is attached to
a cable assembly 10 and can be disconnected by the user and

reconnected in another room or zone of the premises.

The status data of the bulb 3C, such as on-off, dim or color
state, will be propagated in reverse direction via a lightguide
9F through the cascading lightguide 9E and through the
lightguide 9D back to the distributor driver 12 for processing

the data.

25



WO 2012/078244 PCT/US2011/056631

10

15

20

The on-off status of the bulb 3B is fed to the distributor
driver 12 from the current sensor circuit included in the
opto-mechanical switch 4C which feeds only AC power to the

bulb 3B.

The LED bulb 3n is shown connected to AC or DC power line fixedly
and is switched on and off via the lightguide 9G by the optical

commands fed from the distributor driver 12.

The direct fedoptical commands can include any lightingprogram,
such as dim, color change and other programs referred to above.
The commands can be generated as programmed by the residence
automation controller, or the shown video interphone monitor
20 in accordance with a selected pre-program, or it can be
initiated via the keys or the touch screen monitor of the video
interphone 20 that feed the command via the bus line 11 to
the distributor driver and to the bulb 3D via the lightguide

9G.

The command can be generated also by one or more keypads 16,
by the IR remote control 27 via the IR repeater 28, or the
RF remote control 26 wvia the RF receiver inside the video
interphone 20, or via the Internet 25, through the PC 22 and
the USB driver 21 that feeds the commands to the distributor

driver 12.

The ability to operate such variety of light fixtures and

illuminators through a simple setting method, is one example
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of the preferred embodiment of the present invention digscussed

later.

Each of the electrical powered appliances or products such
as the heater 7, the iPod player 8 and the desk top lamp 2A
is shown in Fig.l connected to a power cable assembly 10 for
attaching its power plug to an AC power outlet 5. The power
cable assembly 10 of the television 6 is shown as ready for

attachment to AC power outlet 50.

The AC power outlets 5A and 50 are shown connected via
lightguides 9 to the automation distributor driver 12, while
the AC power outlets 5B and 5n are shown connected via
lightguides 9 to a lightguide converter 14 including setting
switches 53 and 54, which is similar to the converter 15
discussed above. Both bus line to lightguide converters 14
and 15 are powered by a low voltage DC fed via the bus line,
a non polar twisted pair disclosed in the referenced patents
and applications, and convert theelectrical signals tooptical
signals and the optical signals to electrical signals for
integrating two way or bidirectional optical signals with two
way or bidirectional electrical signals, propagated between
the twisted pair copper wires 11 and the lightguide 9 to provide
bidirectional propagation links between the AC outlets 5 and

50 with the distributor driver 12 in both directions.

The AC outlet 50, similar to the power switches 4A~4E, provides
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for cascading optoports 58, such as shown in Figs.l and 2B,
wherein a cascading lightguides can be introduced into n number
of AC outlets 50 and/or to n number of AC switches and vice
versa, n cascading AC or DC power switches 4 can be cascaded,

mixed and mingled with n cascading power outlets 50.

Such simplicity in building an optical automation
infrastructure, that is mixed and mingled with the premises
power grid, to become a control and status information grid
to the electrical products, appliances, devices and lighting
within the premises, for propagating two way optical signals,
status from any and all the electrical connected products,
devices and elements to the automation distributor 12 and
commands and control from the automation distributor. The
further objective of the present invention is the integration
of the lightguide grid with the low voltage bus line 11 and

the IR propagation drivers 28.

A whole range of low voltage devices including IR or RF remote
control drivers cascaded or individually connected via twisted
pairs, for propagating statuses, commands and control signals
in parallel with or appended, to the optical network via the
distributor driver 12 and as explained above via converters

such as the converters 14 and 15.

The shown low voltage devices include the video interphone

monitor 20 that includes an RF receiver or transceiver for
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exchanging wireless commands and statuses, the adjustable IR
repeater 28, the keypads 16, the USB driver 21, the PC 22 and
the Internet 25. All the lowvoltage communication and control
devices are disclosed 1in the referenced patents and

5 applications and are incorporated herein by reference.

Other low voltage devices disclosed in the referenced patents
and applications are security and alarm sensors such as motion
detectors (PIR), glass break detectors, magnetic door switches,
fire, gas and smoke detectors, as well as other sensors such
10 as temperature, environmental and humidity for controlling
heaters, air conditioners, water treatment and other devices,
most of which can be connected via the low voltage bus lines,
or via lightguides or fiber optic cables or communicate via

RF or IR signals.

15 All such sensors, detectors and environmental devices along
with the electrical outlets, the light switches, the other
electrical products andappliances, includingthe controllers,
keypads, repeaters and other low voltage or wireless devices,
powered and/or operated, within the premises must be identified

20 and such identification must include the location within the
premises where the device, the appliance and hard wired
electrical product that is fixedly connected to the electrical

grid is located or installed and/or operated.

The appliances, the electrical products and devices referred
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to above can include setting switches, such as digital
alphanumerical rotary or DIP switches, which are well known
switches, providing for binary settingof numbers and addresses,
or rotary switches that are set via a screwdriver for selecting
5 a number or character representing, in this invention, a room
and/or zone number of the premises 53 and/or a device or the
appliance type 54, whicharedisclosedinthe referencedpatents
and patent applications. The other method for installing the
room or zone number or an address and other particular is the
10 downloading of such data via an optoport, or via a wired
connector, into a memory devices or a memory portion of an
existing memory circuit of the electrical product and/or of
an appliance and/or of a light fixture and/or, for example,

the light bulb itself.

15 Figs.3A~3D, 4A~4D, 5A~5E, 6A~6C and 8C illustrate the devices
for loading addresses and the digital switches 53 and 54 of
the preferred embodiment of the present invention in a variety
of forms, including the use of plugged in-1line current sensors
adaptors 60 and 66 of Fig.3C. The current sensor circuit 62

20 of the power outlet 50 of Fig.2B, 3B and 8C, and of the AC
power plugs 160 and 166 of Fig.3D are gimilar circuits using
common parts, packages and ICs in different combinations shown
in Fig.7A. The loading adaptors such as 270AC of Figs.3C and
3D, 227 of Figs.5C and 5D, 228 of Fig.8C and the light bulbs

25 loading adaptors 430, 440 and 401~405 shown in Figs.6A~6C are
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mechanical adaptors for directing the optical signal while
the adaptors 270AC and 401~404, 430 and 440 feed power to the

current sensors and the light bulbs during the loading.

Another loading of addresses and particulars of the devices
or appliances are processed by the original remote control
units, suchas theoriginal IRor RFremote control 6EIR supplied
with the television 6H shown in Fig.5E, can be used for
introducing an address into the IR or RF remote control signals,
commensurate with the programmed premises automation, such
as in an apartment of a large apartment building, an office
in an office building, or in an individual self standing
independent house, a unit of a town house, or of an housing
complex, or a shop, agarage, a bar or a restaurant in a shopping
street ormall, and any other similar establishment or business
or public entity, such as school, or a unit of a dormitory,

Oor a room or a suite in a hotel and similar.

Moreover, the particular of using IR remote control that
confines its signals within the line of sight, and more
particularly such that is operated via a wall or a ceiling
IR repeater 28 shown in Fig.1l and disclosed in the referenced
patents, provide a clear advantage by limiting or confining
the generated commands towithin the roomor zone of the premises
and moreover, as adjusted and aimed via the wall and ceiling

IR repeaters, to a specific appliance or switch 4 and/or other
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IR operated devices. Such arrangement makes it possible to
use an identical hand held IR remote control for operating
without erroronly the appliances and other ACoperatedproducts
and lights in the “local” room or “local” zone as defined by
the automation program and the addresses that are explained

later.

Fig.2A shows the opto-mechanical switches similar to the
switches disclosed in the referenced application 12/236,656,
12/761,484 and 12/725,808 and include two accesses 58-in and
58-out for the cascading in-out lightguide and their locking
screw 19. Fig.2A also illustrates two rotary switches 53 and
53A with 9 step each, numbered 1~8 and blank 9 position. The
switches are set via a screw driver wherein switch 53, as an
example, is the room or zone number and the switch 53A selects
the light number. 1In this set up the total rooms or zones in
one dwellingunit is limited to 8, but any number, for example,
64 rooms or zones can be set and provided for. In such a case
the room number may be set via 6 pole DIP switch, or two rotary

53 switches.

Same apply to the number of lights per one room or zone that
are set viatherotaryswitch53Afromlto8andablankposition.
Here too, any number of light per one room or zone can be
introduced, for example, such as 64. However, the preferred

embodiment discussing residential or apartment applications,
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the limited number of 8 rooms or zones and up to 8 lights per
room or zone are disclosed, even though as stated above the
number is non exhaustive or limited, and n number can replace

the digit 8 in the description hereafter.

Fig.2B shows the rear 5R and the front 5F of the AC outlets
5, wherein the terminated cut end of a lightguide 9-1 and 9-n
are inserted into the AC outlet via its rear accesses 58-1
and 58-n and locked into position by the locking screw 19 that
applies force onto two tabs for securing the lightguides into
place. Even though only two AC sockets 51 are shown, one or
three or five or n number of sockets 51 can be incorporated
inone ACpoweroutlet 50r50. Theshownaccessentriesnumbered
58-1 and 58-n of the power outlet 5 can be a single entry or
a pair of entries, and the power outlet 5 may include multiple
such single or pair entries 58, to match the number of socket

51-n with 58-n access entries in one power outlet 5.

The front surface of Fig.5F shows the optoports 52-1 and 52-n,
with each optoport is positioned against the optoport 10A of
the AC power plug 10P, for propagating optical signals between
the lightguide 9 included in the AC power cable 10 connected
to an appliance, an electric operated product, an illuminator
or other electrical device and between the lightguides 9-1
or 9-n connected to the automation distributor driver 12 of

Fig.1l directly, or via a converter such as 14 or 15 of Fig.1l.
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Fig.2B also shows the front side 50F of the AC power outlet
50, which differs from the power outlet 5. The optoports 52
of the AC power outlet 5 are terminated end of the lightguide
9-1lor 9-nexposed tomated terminated ends 10A of the lightguide
9 of the AC power cables 10 for propagation optical signals

between the two mated terminated ends of two lightguides.

The optoports 56-1 and 56-n of the power outlet 50 are the
optical accessesof anoptical transceiver 61, suchasdisclosed
in the referenced patent applications and shown in the block
diagram of the electrical circuit, including a current drain

sensor circuit using magnetic hall sensor IC in Fig.7A.

The power outlet 50 is used for powering appliances and
electrical products that do not include or provide status data
and/or addresses, and for this reason it must be addressed
by itself. Two switches 53 and 54 of the two pairs of the shown
rotary switches, 53 for setting the room or zone number and
54 for setting the appliance type or particulars, are provided

for each of the power sockets 57.

Appliances and other electrical consuming products and devices
without addressing and coding or optoport for communicating
optical signals via lightguides of the present invention can
be interfaced or integrated into the automation system via
the power outlet 50. This is because the power outlet 50

communicate the current drain status on the basis of the current
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drain via each of its power sockets 57, and thus will enable
the system to switch on-off without error the device connected
to it via other control network, for example, via the IRceiling
or wall repeater disclosed in the referenced patents and
applications. The power outlet 50 will provide current drain
data from each of its sockets 57, including those outlets
connected at random to unknown or not defined appliances, the
data of the current drain through each power socket 57 is
propagated through the lightguide network directly or via

lightguide converter to the distributor driver 12.

Figs.3A to 3D show the different variations and options to
provide for simple interfacing of the electrical outlets using
the preferred embodiment of the present invention in a whole
range of solutions. Fig.3A illustrates the attachment of the
power cable assembly 10 that includes the lightguide 9 which
isconnectedtoanappliancewithoptoport, andwhichisprovided
for the installingof roomor zone address and other particulars
of theappliance (not shown) for propagatingthe twowaysoptical
signal. For such appliance no addressing or setting is
necessary through the AC socket 51 and the AC power cable
assembly can be freely plugged into the socket 51 of the AC

outlet 5.

Fig.3B illustrates the same setup shown in Fig.3A but with

the AC power outlet 50 and the AC socket 57. In this setup
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the appliance at the end of the cable 10 may be provided with
optical receiver only for receiving commands and control, while
the addressing and status data is provided by the AC power
outlet 50. The appliance may be provided with optical
transceiver 6l andwill communicate twowaywiththe transceiver
61 of the power socket 57, including its current drain status
and other statuses as programmed for re-propagation of the

statuses to the distributor driver 12.

Fig.3C shows the use of a plugged in-line current sensors 60
or 66 between the power socket 51 and the power plug 150P
connecting an appliance (not shown) via a standard power cable
150 that does not include lightguide or fiber optic cable.
The power cable 150 is a well known power cable or power cord
assembly, used with appliances that are powered via a power
outlet, but are not fixedly attached to the electrical wires

grid, such as water boiler.

The referenced patents and applications disclose a similar
current sensor for such power cable 150 shown in Fig.3C, but
the prior disclosed current sensors teach the use of an optoport
for propagating the current drain status via a lightguide to
a separate status data receiver. Another current sensor
disclosed in the referenced patents and appliances uses a
passage for a power wire to enable the detection by induction

of a current drained through the passing power wire for

36



WO 2012/078244 PCT/US2011/056631

10

15

20

propagating the current statuses via communication lines,

including bus line, optical, IR or RF.

However none of current sensor disclosed in the referenced
patent and applications is an in-line plugged current sensors
with in-line optical propagation of current drain status and
with addressing capabilities within the current sensor itself.
The address and appliance particulars of the disclosed current
sensors are set through the associated elements of the
electrical grid or through the status receivers 75 of the low

voltage bus line network shown in Fig.5A.

The in-1line plugged current sensingadaptor 66 includes setting
switches 53 for theaddressand 54 for theapplianceparticulars,
while the current sensingadaptors 60of Fig.3Dand 80 of Fig. 54,
are provided with a memory to download, record and store such
address and appliance particulars, enabling to address and
communicate two way optical of the present invention, this

was not disclosed in the referenced patents and applications.

Fig.3D shows similar current sensors embedded in the power
plugs 160 and 166, wherein the plug 166 includes address setting
switch 53 and appliance particulars setting switch 54. The
power plug 160 is provided with a memory to download, record
and store the appliance address and particulars. The other
end of the power cable assembly 150 is not shown, but it can

be any type of product, device and appliance that is hooked
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to the power socket 51 or 57. The product, appliance or the
device can be connected fixedly to the cable 150 or connect
to a cable assembly via standard in-1line AC cable socket, such
as the cable socket 10S shown in Figs.2B and 4C, but without

the lightguide and the optoport.

The address loading adaptor 270AC shown in Fig.3C attached
to the remote control unit 27 is feeding AC or DC power to
the appliance (not shown) via the loading adaptor 270AC and
through the power cable and plug 272, the current sensor 60
and thepower plug 150P for downloadingaddress and the appliance
particulars through an optoport (not shown) to the current

sensor 60.

The remote control unit includes optical receiver and
transmitter for receiving statuses and other returned data
from the current sensor. Further, the remote control unit 27
is programmed for and it is used to verify that the downloading
is successfully completed and that the current sensing status
data is accurately verified when the current sensor 60 is

installed and put into operation.

The address loading adaptor 270AC of Fig.3D operates the game
way with the power plug 160 incorporating the same current
sensor circuit 62 as explained above for the current sensor
60 and the downloading, recording, storing, testing and

verifying procedures are identical with the procedure
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explainedabove for installingthe roomor zone number or address

and the appliance particulars into the power plug 160.

The power plug 166 is set, similar to the current sensor 66,
with the room or zone number or address is set via the digital
switch 53 and the appliance particulars via the digital switch

54.

Figs.4A, 4B and 4C further illustrate intelligent appliances
such as connecting a television via the cable assembly 10 and
10Y, providing for the loading and/or exchanging path for the
optical signals via the power cable assembly 10 including the
lightguide 9 shown in Figs.3A and 3B and with the cable assembly
10Y including the optical path via the assembled power socket
10S and its mated plug 70 embedded into the base 6C of the

television 6B of Fig.4B.

The power plug 70P embedded into the television base 6C includes
the optical transceiver 61 andwith its optical access 56 forms
the optoport, that matches the optoport 10A, which is formed
by the cut end of the lightguide 9 included in the power cable
assembly 10Y of Fig.2B. The circuit 62C shown inside the plug
70P assembly is a modified circuit from the circuit 62 shown
in Figs.3B~3D, because the television such as 6A and 6B can
provide for current status and operational data via variety

of intelligent circuits of the television set, such that the
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circuit 62C can include only the minimal circuits needed for
communicating the optical signals. Alternatively, a
terminated end of a short cut jumper lightguide is attached
to the optoport 58 of the plug 70P and the other end of the
lightguide is directly attached to an optical transceiver 61
mounted within the television PCB and not within the plug 70P,
such direct connection via jumper lightguide is advantageous

for noise reduction.

The non intelligent heater 7 that is connected to the power
outlet 50 provide for improved communication between the non
intelligent appliance that indicate that the appliance is
switched on but do not presently consume power, such as a
thermostat of the heater 7 is activated (the heater reached
aselected temperature). Suchimprovedstatuses reportingmay
require additional copper wire in the cable 150 to identify
the power switch position or the thermostat status, but it
will provide error free reporting and identifying the
connectivity and usage of each of the power outlets 5 or 50
of the premise and the usage and connectivity of each of its
power sockets5lor57. Suchstatusesreportingare fundamental
for maintaining energy and electrical control in homes,
apartments, offices, businesses, public places, factories,

shops, restaurants and every other structured premises.

The shown screen of the television 6A in Fig.4A includes an
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example menu for setting or selecting the room or the zone
inwhichthetelevision6A isoperated. Thisgprovides for error
free controlling of, in this example, operating a selected
television in a given room of the residence. A simple command
generated via the residence automation, such as switch on or
off the power, must identify which television set is commanded

to switch on or off, or increase volume or change channel.

In all present automation systems, such command is segmented
or partitioned, structured to communicate back and forth to
confirm the address such as IP address, complicating the
automation systemand one (major) reason for the non successful
home automation market until now. The present invention and

the addressingof the preferred embodiment are discussed later.

Figs.5Ato 5D illustrate the many setups for loading, recording
and storing the room or zone number or address and other
particulars via low voltage bus 1line, wvia a lightguide
transceiver and digital switch included in a televigion set,
or via lightguide transceiver for receiving download commands
anddata fromremote control unit with adaptor or by the original
remote control unit supplied by the television or other

appliance manufacturer.

Fig.5A shows a setup disclosed in the patent application

12/761,484 for propagating optical signals to the television
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via the current sensor 70, this is explained above to be the
disclosed current sensor that feeds the status wvia the
lightguide 9 through the separate lowvoltage bus line converter
75 and that such disclosure does not suggest the loading or
the installing of an address into the current sensor itself.
Accordingly, the address setting and other particulars of the
appliance are stored in the converter and the status receiver
75 shown in Fig.5Aviadigital switches not shownor asdisclosed
in the patent application 12/761,484 via the remote control

unit 227 and the adaptor 27 shown in Fig.5C.

The shown bus line to lightguide converter 75 includes four
status receivers and optoports 73 for receiving up to four
lightguides 9 that are locked via a snap on lock button 72.
The current sensor 70 is connected to the lightguide 9 via
optoport 73 and identical button 72. Each of the four status
receivers include a circuit such as the circuit shown in Fig. 7B
but without the loader 400 items and without the AC power.
The address and the appliance particulars of the status
receivers may be set via the shown digital switches such as
53 and 54, or as explained above via their optoports using

the remote control unit 27 with the adaptor 227 shown in Fig.5C.

Further the in-line current sensor 80 shown in Fig.5A is a
modified current sensor 70 having two optoports, one optoport

73 for connecting the current sensor 80 to a status receiver
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75 or 76 and the other is an optoport 56 for propagating two
way controls, commands and statuses via the optoport 10A of
the cable assembly 10 or 10Y with the plug 10P shown in Fig.2B.
The current sensor 76 provides for operating appliance and
reporting the appliance status via a circuit shown in Fig. 74,

exactly as the power outlet with a single AC socket 57 1is.

The current sensor 80 offers a solution to enable the
introduction of the automation system of the present invention
into premises without the infrastructure or the network of
lightguide or fiber optic cables installed into the walls.
The lightguide 9 shown attached to the optoport 73 of the current
sensor 80, to be locked by the button 72 can be attached to
an optoport 73 of the status receiver 75 or 76 or directly

to the distributor driver 12 of Fig.l.

The current sensor 80 may include the switches 53 and 54
discussed above for setting the room or zone address and the
appliance particular, or provide for installing the address
and the appliance particulars via its optoport 56 the same

way the power outlet 50 or 508 are installed.

Fig.5B showsg the televigion 6E including an optoport 73 and
room or zone address setting switch 53 accessed at the rear
of the television set, where the television connectors are
positioned. The television 6E is therefore provided with

optical transceiver for exchanging optical commands and
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statuses via lightguide 9 through the shown converter 76 or
directly with the distributor driver 12 shown in Fig.l. The
television 6E address is set via the digital switch 6R and
therefore the converter 76 does not need to be set or installed

with an address.

Both televisions 6G of Fig.5C and 6F of Fig.5D include an
optoport 73A in the front and rear respectively and will record
and store the address and other particulars installed into
them via the remote control unit 27 via the install adaptor
227. The installing details will be explained later. The
optoports 73A differ from the optoports 73 by the access size
and structure, 73Aprovides for installingdata via lightguide,
but it does not provide for locking the lightguide, such as

the use of the locking button 72 shown in Figs.5A and 5B.

The television 6H of Fig.5E is shown loading the room/zone
select menu using the supplied original remote control unit
6EIR with appended program for operating the television 6H
via the home automation IR network. The appended program
provides for addresses and appliances particulars setting via

the originally supplied remote control unit 6EIR.

Figs.6A to 6C illustrate the simple loading processes

capability of LED and other illuminators wvia an optoport

included in the illuminators base as disclosed in the pending
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patent application12/725,808 referredtoabove. Fig.6A shows
the same setup shown in Figs.3C and 3D, using the remote control
unit 27 with the loading adaptor 270AC attached to illuminator
adaptor socket 430, for installing into the LED bulb 420 the
5 room or zone address, the illuminator number within the room
or zone, and/or thebulbownnumberwithinachandelier including
plurality of bulbs such as 2B shown in Fig.l. For example in
a room number 8 and chandelier number 8 having 8 bulbs, the
bulb number 8 will be given an address 888. Addressing
10 particulars will be explained later, but it is possible to
address, for example, three bulbs of a 24 bulbs chandelier

to the same address and operate the three bulbs simultaneously.

Fig.6Bshowsasimilar setup tothe showninFig.6Ausingadaptor
socket 440 for loading addresses and programs into LED base
15 of a halogen shaped bulb. The remote control 27 is also
programmed to read the loaded address and identify the programs

loaded into the LED bulbs.

Fig.6Cshows anaddress andprogramloader 400 forretail outlets,
shops and commercial supply houses, over the counter sales,
20 e-commerce facility over the Internet and other supply chain,
such as catalog orders by mail or telephone and similar. The
loader 400 shown includes range of bulb base sockets 401~405
represented by the well known El11, El4, E17, E27 screw type

bulb bases and the two pin or bi-pin of the well known halogen
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lamp 422 base.

The loading of addresses and illumination programs including
color selection, candle light simulation, flashing, color
shifting programs, dimming, preset illumination levels,
sequential illumination programs and others which can be
recorded and stored into individual LED bulbs that provide
for the programmed illumination. The loading is processed via
set of select keys or keypad, such as the shown keys 415 for
addresses, 416 for programs, 417 for levels such as dimming
andbrightnesssettingand418 for apreset programs in sequence.
The above are only examples of the endless programs being
conceived for the future illuminators, all of which can be
incorporated into the loader 400 and to the remote control

unit 27 of Fig.6A and 6B.

Shown also in Fig.6C is a label printer 410 connected to the
loader 400 forprinting labels for attachment tothebulb itself
and to the outer individual package and/or to a large carton
known as master carton, listing the enclosed bulbs with their
loaded addresses and programs as ordered by the user, including

the printing of barcodes and other particulars.

From all the explanations above it is clear that appliances,
electrical powered products, electrical devices and
illuminators can be programmed in a simple very low cost process

to include addresses and other particular by the wusers
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themselves, the retail shops and/or via the e-commerce
suppliers and/or catalog sales, delivery houses and similar

wholesale and retail outlets.

Fig.7A shows a conceptual electrical block diagram covering
the many devices and elements of the automation system of the
present invention, some of which are also disclosed through
the referenced patents and patent applications. Fig.7A shows
the main central processing unit (CPU) or a digital signal
processor (DSP) 67, or other processing circuits 67, widely
available in a low cost IC packages, the memories 68 for storing
codes and 69 for storing addresses, appliance particulars,
system operations and others, the memories can be individual
memories or partitioned memories of a memory IC, or included
in the CPU 67, optical transceivers 61 including RX and TX
drivers, thenoptical accesses 56 andthecascade in-out optical
accesses 58, wherein the communications between the devices
and the distributor driver 12 are propagated via the optical
access or optoport 58, while the control, command, status,
downloading addresses into the appliances and other optical
signals are propagated via the optical access or optoport 56n
for communicating with the appliance via the lightguide 9

included in the cable assembly 10 shown in Fig.3B.

Fig.7A further shows current sensing IC 79 using magnetic hall

sensor or other well known current sensors including current
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sensors disclosed in the referenced patents and patent
applications. The shown power supply circuit 78 is used for
the power outlet 50, the current sensors 60 and 66, and the
power plugs 160 and 166. The digital setting switches 53 for
addresses and 54 for appliances particulars are used in the
power outlet 50 and 50S of Figs.2B, 4D, 8A and 8B, the in-line
plugged current sensor 66 and the power plug 166 of Figs.3C

and 3D.

Theblockdiagramof Fig.7Acoversmost of thecircuitsexplained
above, including the power switches 4, the power outlets 50,
the current sensors 60, 66, 160, 166 andthe circuit 62Cenclosed

in the television power plug 70P of Fig.4cC.

The in-out accesses or optoports 58 are used in the power outlet
50 and the power switches 4, they are not needed and are not
used in the current sensors. The optical access or optoport
56 of the transceiver 61 with its RX and TX circuits are used
by the current sensors. The current sensor circuit 79 is used
by the power switches 4, thepower outlet 50, the plug-in current
sensor adaptor 60 and 66, including the current sensing plugs
160 and 166. The CPU, DSP or other processing circuit 67
including the memories 68 and 69 are used by the referred above

devices.

The power outlet 50 is fixedly connected to the power grid

via its terminals L and N and feed the power through n number

48



WO 2012/078244 PCT/US2011/056631

10

15

20

of power sockets 57n. Each Live AC line connecting each of
the sockets 57 passes through one current sensor 79, with up
to 79-n sensors can be provided, one for each socket 57. Each
of the current sensors feeds its measured current data to an
I/0 port of the CPU 67 for processing. The data processed by
the CPU is fed through the drivers and the optical transceiver
61 of the cascade 58-in optoport for propagation, for example,
tothedistributor driver 12, upon receiving request for status
or upon a detected current drain change at random by any of

the current sensors 79.

The cascaded in-out optoports 58 are operated and controlled
by the CPU 67 such that the first transceiver 61 receiving
an optical command or other optical data or status through
its lightguide 9 (in or out) will mute its transmitter or LED,
while the other transceiver of the optoport 58 will mute its
receiver or photo transistor and re-transmit the received
command, data or status through the other cascading lightguide

9.

The n number of optoports 56, each positioned within the front
surface of the power socket 57, communicate optical signals
including control and command to the appliance and status
reporting from the appliance, with the CPU 67 controlling the
trafficbetweeneachof theoptoports 58 in-out and the optoports

56 directly in both directions. Further, as explained in
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connection with the switch 4, a received switch-on command
from the optoport 58-in will be processed by the CPU 67 of
the switch 4 to operate the switch 4 itself and simultaneously
propagate the command via the cascade out optoport 58 to the

LED bulb for controlling the lighting program.

From the above explanation it is clear that the commands and
statuses can be propagated two way from the cascading optoports
58 in-out to the optoports 56 connecting the appliance, and
between the optoports 58 to other switches and power outlets
and that the current drain can be measured and reported to
the distributor 12 for each of the AC sockets 57. It is also
clear that commands fed to a switch 4 having similar circuit
to the circuit shown in Fig.7A will operate the switch and
will propagate the commands via the cascading lightguide 58

out to a light bulb or a switch 4, or to an AC outlet 50.

The circuit shown in Fig.7A can be equated to an optical matrix
selector for propagating optical signals through the CPU from
any to any of the transceivers 61 as programmed, execute a
processed command, process and propagate current statuses
detected by the current sensors 79n to the distributor 12 and

operate all above simultaneously or in a sequenced order.

The last issue is the addressing of the transceivers optoports

and identifying to which appliance they are connected to.

The shown pair of two switches 53 and 54 of the n pairs of
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the rotary digital switches are provided for each AC socket
57, with the switch 53 is for setting the room or zone address
from one to eight and a blank representing common area of the
premises. The switch 54 provides for setting the appliance
suchasLis for light; Ais forair condition; Cis for curtains;
T is for television; M is for music; R is for radio; D is for
DVD; X is for auxiliary and the zero or blank is for a single
appliance not limited to a room or zone of the premises, such

as water boiler.

The switches 53 and 54 are not included in the current sensor
60 and the plug 160, because the addresses and appliances
particulars are installed to it by downloading the data via
the optoport 56 of the transceiver 61 as shown in Figs.3C and
3D. The power outlet 50S is shown to be downloaded with
addresses and/or appliance particulars into each of the AC
sockets 57 via the optoport 56 shown in Fig.8C, wherein each
socket 57 is downloaded with individual address and with the
particulars of the appliance tobe connected to the given socket

57.

Further, the installing of the appliance particulars 1is
possible through self updating program by an appliance that
is programmed to download its particulars when the CPU 67
generated a particulars request in response to a detected

current drain from an AC socket 57 that is not recorded with
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the appliance particulars, and is not provided with the switch

54.

The multiple address switches 53 one for each of the sockets
57, may not be necessary and only one switchor a single download
of the room or zone address should be sufficient to record
the location of the AC outlet 50 and 508, however, this limits
the appliances plugged into the socket 57 of the outlet 50
or 508 to operate only in the same room or zone. Otherwise
the using of long power AC cable and placing the appliance
itself inanother roomor zone may cause confusion and operating
errors. The downloading of addresses and appliance
particulars and/or the setting of the switches 53 and 54 provide
the needed addressing for exchanging commands and statuses
between the different optoports for a flawless communication
and data propagation within the matrix structured power outlet

50.

The circuit 62C shown in Fig.4Cmay include only the transceiver
61 with its RX and TX circuits for propagating the optical
signals two way via the optoport 56 and the optoport 10A of
the power socket 10S shown in Fig.2B, but only if the appliance
includesaCPUfor itsoperationandis programmed tocommunicate
with the TX and RX circuits of the transceiver 61. If the
appliance is not programmed and does not include CPU (central

processing unit) or DSP (digital signal processor) or other
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control devices and memories for its own operation, the circuit
62C may include the CPU 67, the memories 68 and 69, the current
sensor 79 and possibly the power supply 78, for operating the
same way the current sensor 60 or 160 explained above are

operating.

The power outlet 50 in Figs. 2B and 4D show one structure, wherein
the rotary switches 53 and 54 are mounted on the side of the
outlet, not accessible, when the outlet is mounted inside the
wall box andnot inits front, where the switches are accessible.
Further, the optoport 56 which is the optical accesses of the
transceiver 61 is positioned and adjusted to be in line with
the front surface of the sockets 57 which complicates the power

outlet structure.

Another poweroutlet structureis showninFigs.8Aand 8Bwherein
the rotary switches 53 and 54 are positioned in the front of
the power outlet 50S and the transceivers 61 are away from
the front surface. Fig.8B illustrates a front mounted PCB
assembly with the accesses 56 being terminated ends of short
cuts or jumpers lightguides 9J, linking the optoports 56 with
the optical accesses of the transceivers 61 mounted on the
rear of a PCB. The optoport 56 of the power outlet 508 are
therefore the same cut ends of the lightguides 9, exactly as
provided in the power outlets 5 with the power sockets 51 and

optoports 52, shown in Figs.2B and 3A. Otherwise the above
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explanation of the circuit combinations of Fig.7A cover the

power outlets 50 and 50S.

Fig.7B is a combined block diagram employed for the bus line
to lightguide converters 14 and 15 shown in Fig.1l and for the
lightguide converters and/or status receiver and driver 75
and 76 shown in Figs.5A and 5B and the address and program

loader 400 of Fig.6C.

The bus line 11 of Fig.7B connects the CPU, or the DSP or other
processing circuit IC 67 with the distributor driver 12 of
Fig.1l to exchange electrical signals and feed low voltage power
to the lightguide converters 14, 15, 75 and 76 including the
status receiver and driver. The fed power is separated from
thebus line signalby filters andthe separatedpower is applied
to the power supply regulator 82 for powering the CPU circuits,
the drivers and the transceivers 61 with a regulated VCC. The
electrical signals are fed via I/0 ports of the CPU 67 for
communicating the two way commands, control and statuses with
the distributor driver 12. The feed of power via the bus line
including the power and signals separation via filters are

disclosed in the referenced patents and patent applications.

The converters 14 and 15, andthe converterswithstatus receiver
and driver 75 and 76 include n number of transceivers 61 with

each of the transceiver optical access 56 is provided with
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locking and attaching lightguide or fiber optic cable 9
facilities. Sinceall the transceivers 61 can communicate and
drive twoway optical signals and propagate command and receive
statuses and/or download programs or upgrade the converter
program, n number of transceiver shown in Fig.7B can be used
as adriver for lighting switches, relays and other electrical
devices of the electrical grid, while n number of transceiver
61 with accesses 73 termed status receivers shown in Figs.5A
and 5B can be provided for linking the status receiver to
appliances directly and/or via the current sensors 70 or 80

shown in Fig.5A.

The need to identify each appliance that connects to access
73 remains and each such access must be either downloaded with
addresses and particulars such as shown in Fig.5C by the remote
control 27 and the adaptor 227, or by a pair of digital switches
53 and 54 discussed above included for each transceiver 61

and shown connected to I/0 ports of the CPU 67 of Fig.7B.

For the converters such as 14, or 75 that are installing the
address and the appliance particulars by download via the
optoport 56, the switches 53 and 54 are not needed and are
not used. SimilarlynoACpower is appliedtoall the explained
above converters and the AC power shown fed to the power supply
78 of Fig.7B is only for powering the loader 400 shown in Fig.6C,

but not to the converter 14, 15 and/or to the status receivers
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75 and 76 of Figs.5A and 5B. Similarly the keypad 419, the
display 413, the printer 410 and the adaptor 401, 403, 404

and 405 are used for the loader 400 only.

The loader does not require and does not use the switches 53
and 54, nor the cascadingtransceiverswithoptoports 58 in-out.
Similarly, the loader is a stand alone equipment and it does
not require to connect to the bus line 11 and the bus line
input including the filters used for separating the signal
and the power feed are not included in the loader 400 circuit,
however the loader can be connected to a bus line, but does

not require the power feed.

Otherwise the loader via its CPU 67 and memories 68 and 69
is programmed and stores at least one download program for
propagating via the optoport 56 and the lightguides 9 the
addresses, the illumination programs, the dimming, and other
programs to the LEDs and other illuminators via the shown
adaptors 401, 402, 403, 404 and 405, or any other adaptors

to fit light bulbs and other illuminators.

The programs of the loader 400 include the operating of the
label printer 410 for printing labels, for identifying the
bulbswiththeiraddressesandthe loadedprograms. Thedisplay
413 1is used for program selection and for verifying the
downloading process and other operational details, including

warning and completion displays.
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From all the above explanationsg it should be clear that the
circuits shown in Figs.7A and 7B cover all the devices used
in the present invention to address, identify and report
statuses particularly, the current statuses drained via power
outlets throughout the premises or the residence, enabling
the control andoperationof A/Vandotherappliancesanddevices
without errors. Tocorrectlycommandandreceive statuses from
a device or appliance there is an absolute need to identify
first where the appliance is within the premises or the

residence.

Fig.9 is a parceled automation system shown in Fig.l, wherein
thebasis foraddressingtheelectrical devices, theelectrical
operating products, the AC and A/V appliances, the lights and
others are based on room or zone assignment. The assignment
can be arbitrary, but it is preferred to address rooms such
as kitchen, corridor, entrance, living, bedroom, bathroometc,
particularly in residence applications. The shown system of
Fig.9 is an arbitrary parceled system into four non identified
rooms. Otherwise the rooms are numbered 1 ton and accordingly

the appliances inside the rooms will be addressed.

As explained above the electrical systems in residences and
other premises are bound by building and electrical codes that
are well trenched and are difficult to change. Electricians

are well trained to install the systems in compliance with
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the codes, rules and the very long tradition. They are not
experts in handling IP or IT technologies, coding, setting
and similar. IP and IT experts are not permitted to install
electricals in buildings and even if they were, such experts
are simply not available to install the many apartments. To
move ahead with the automation of homes, residences, other
premises, businesses and public buildings mandates the
simplifying of appliances addressing and coding, such that
the appliances can be addressed and coded by the users

themselves.

The reasons are many for such conclusion and to start with,
the electrician installing the electricals cannot possibly
know what appliance will be connected to a given outlet, or
to most of the outlets. The electricians may be tasked to
provide outlets for washer and dryer, and/or for dishwasher
and oven, or provide loose wires outlet in a wall box for HVAC
(air conditioner) or heater and/orwater boiler that are fixedly
attached to the power grid, but commonly this will be the limit

for the electrician tasks and specifications.

The electrical system drawings and specification for the
residences include n number of power outlets, n number of 1light
switches but no light fixtures, outside the commonly installed
few light fixtures, such as bathroom, entrance and balcony.

For all other lights the electricians provide loose wires for
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connecting the light fixtures that will be purchased at the
will of the residence’ s buyer, and well after the electricians

have completed their work.

The needed basic data, as explained above, comprise of the
room or zone where the appliance is, the type of the appliance,
the operating program in process, the current drain and/or
the on-off status. Such data will cover the basics needed for
maintaining error free operated automation system for the
electrical and the A/V appliances and will provide the basic
means to generate reliable and accurate consumption data, and
for outputting the data via the internal communication lines
of the video interphone or the shopping terminal system and/or
viaadedicatedcontroller, disclosedinthereferencedpatents
and applications, to a server or other interface unit for a
real time reporting of power consumption of a whole condominium
or apartment building, or the power consumptionof anindividual
house, or thepower consumptionof anyother facilityorpremises

discussed above via the Internet to the electric power company.

The data is also fundamental for the remote controlling of
the appliances and should be appended to the program of the
remote controlled appliance be it IR, RF, bus line or visual
optical signals via an optoport. Thisgs will enable a simple
integration and operation of all the electrical devices via

the automation system of the present invention without custom
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integration, reducing substantially the cost the automation

system.

Further, optical signals such as IR, UV and/or visual light
operateat alowspeedrate. Thetimeunitsof the serial command
pulses propagated by the IR remote control signal (in air)
including the pulse train of the wvisual light through the
lightguide is mSec. units, and therefore the basic optical
commands structure or protocol must be as short as possible.
Long optical command may well stretch to a whole second or
more and such delays cannot meet the user expectation (or
patience). Delays of 300 mSec.~500 mSec. (0.3 Sec.~0.5 Sec.)
are the acceptable delays, which are the delays similar to
the current IR remote control signals propagated for most A/V

appliances.

There are differences between the optical IR in air and the
visual light signals via lightguide, wherein the IR remote
control signal is a modulated carrier of a 30KHz to 100KHz
clock, withmost appliances operate on 38KHz carrier frequency.
The visual light transceiver can be operated and respond to
via the modulated IR signal or to a modulated visual signals,
but the lightguide enables the simplifying of the light
signaling by a simple on-off (timed) light pulses, with no
carrier. Regardlessof thedifferent signals structure, speed

of transmission and other differences, the present invention
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provides the simplifiedneededaddressingand coding toprocess
and propagate the control signals and operate the appliances
be it via IR, RF, bus line signals and visual light signals

via the lightguides.

The preferred embodiment of the present invention further
simplifies the codes by limiting the operating and reporting
codes to the minimum bit count. Moreover, by realizing that
large and complex keypads or IR remote control units with too
many keys and/or requiring multi keying for a single operation
arenot helpful and are not appreciatedby theusers. Thenumber
of keys of the keypads and the simplicity of their function,
similar to the keys of the IR remote control unit should be
minimized and simplified. The simplest way to reduce keying
is by limiting the automation to a single digit numbers for
literally covering almost all of the residential systems. The
use of multi digits, suchas two digits for zones and appliances
for larger premises should be compatible with the programs
for a single digit keying. Because residence automation can
be summed up to cover listed appliances in a clear confinement
of a summed up premises, the limiting of the commands to a

given pre-defined protocols is the answer.

Shown in Fig.l1l0A is the conceptual 5 Bytes 301~305 of the

command/reply structure 300 or protocol of the preferred

embodiment of the present invention. As explained above, even
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though the shown structure is based on limiting the room or
zones to eight plus common =zone, with three electrical
appliances - 1lights, HVAC (Heating, Ventilation, Air
Condition) and curtain, and five A/V appliances - TV, DVD,
music, radio and iPod, one of which can be replaced by an
Auxiliary appliance, the extended programs listed in Figs.13A,
13B, 14A and 14B of the preferred embodiment provide for up
to eight lights and four + four optional curtains per each

of the rooms and the common zone.

The preferred embodiment program provides for the optional
curtains to be configured as eight individual curtains, each
for a single window, or as second curtain for covering four
windows with dual curtains and/or a mix of a single curtain,
for example, four windows with single curtains each and dual
curtains for two windows with dual curtains combination. This
programmed extension covers literally almost all sizes and
structures of houses, apartments or condominiums, including
offices, hotel rooms and suits, restaurants, small businesses

and workshops.

Regardless, the I-D codes shown in Figs.11B~14B can be expanded
for example to cover 32 rooms or zones with 16 lights and 8
curtains per each room, along with an expanded number of
appliances and outlets of the present invention by increasing

the code bit count by two, for example from 8 bit to 10 bit
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codes, or by increasing the whole command and reply structure

300 to 6 or 7 Bytes.

It is also possible and simple to split larger apartments into
two or three individual automation systems of the present
invention, and integrate the individual systems into one, for
which standard integration programs are provided through the
distributor driver 12, the video interphone, the shopping
terminal or the dedicated controller disclosed in the

referenced patents and applications.

The advantages of the short command structure, basedon limited
number of rooms or zones and the limited types of electrical
and A/V appliances, coupled with the practical need to control
only one appliance type per room or zone, excluding lights
and windows covering, emphases the need for a simplified
solution for controlling the electrical consumption and the
operation of the appliances of the present invention. The
simpler task is also achieved by the simplification and
standardization of a limited code structures, within the 8

bit or the single byte limitation of the preferred embodiment.

A key importance in operating the gystem igs the ability to
link any appliance or a given electrical switch or electrical
outlet of the automation system with a control device, such
as hand held remote control unit 27 or a wall mounted keypad

11 shown in Fig.1l, anywhere within a residence or a unit of
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a building. The identifying the location of the control
generating device such as the IR remote control unit 27
propagating its IR signals via the IR repeater 28, shown in
Fig.landdisclosed inthe referencedpatentsandapplications,
andthe locationof the keypad1ll isa fundamental tothe creation
of data pertaining to the meaning of the local zone or local

room.

To improve and simplify the controls via the keypads and
particularly via the IR remote control units 27, the number
of key strokes and the issue of how many keys need to be operated
for a single command is fundamental. The users and the public
at large expect to control the television in front of them
without selecting a room number first. For the smooth and
simple operation in the local room, it is necessary to create
a location data such as room number or codes, or alphanumeric

data, covering the appliances and the control devices.

It is similarly important to identify the location of any
appliance for operating and/or receiving statuses from the
appliance via a touch screen, such as the touch screen of the
video interphone or the shopping terminal and/or via the
Internet toother controldevices. Thesimplifiedcontrolling
ability will become clearer from the explanation in the
following pages, including the innovative use of the link code.

Termed link code hereafter, the link code is a pre-defined
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code, linking the control devices with the defined rooms or

zones shown in Fig.9 above.

Further, the linkcode of thepreferred embodiment is propagated
two ways, applying identical link code to the reply response,
ensuring an accurate, error free response to a given command,
such as a return status or confirmation using the same link
code that is explained below. Furthermore, the command
generating device such as wall mounted keypad 16 or a bus line
switch and its location must be identified, including the
linking of the IR remote control unit 27 and the room from
which the IR command was sent. All the commands generated by
the control and command devices and equipment must be coded

and form the link code shown in Fig.1l0B.

Fig.1l0B shows the single Byte (8 bits) link codes 304 of the
preferred embodiment, combining the command initiating device
and the room/zone 1~8, the common zone and the local room or
zone, intoa fixedlink code for eachof the twoway propagations.
The preferred embodiment of the present invention uses no
destination address, such as addressing each appliance with
an IP address. The transmitting and the receiving devices are
not programmed to exchange addresses for verification, such
as mandated for IP network. The generated code is a onetime
command to operate a device, in which the IR signals, the visual

light signals, the electrical signals via the bus line and
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the RFwireless signals (with a residence code) are transmitted
to all the nodes of the system and only the coded device or
appliance in the linked room or zone will respond, using the

same link code to confirm the execution of the command.

If two or more identical coded devices or appliances are
installed or operated in the same room or zone, the two or
all will respond, and confirm their status in a programmed
order of sequence. Anexchangedcommand includesatransmitted
change in current drain, detected by anappliance or the current
sensors, to a controller and the controller uses the same link
code in its response/command or reply to acknowledge the change

in the current drain or in the status.

The header 301 of thepreferred embodiment provide for detecting
the start of the command 300 and the identification of the
propagated RS422 or RS485 signals via the bus line, the IR
signals in air, the visual light signals via the lightguides
and the RF signals, with all, or any combinations of, can be
transmitted simultaneously. The RF signal need to address the
apartment or the premises number, this is to block stray RF
commands from reaching and operating automation devices of
neighboring apartments or houses by error and to prevent the
receiving and acting upon stray RF signal propagated in other
apartments or units. The wired bus line, the IR(in line of

sight) and the visual light signals via the lightguides
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propagations are confined to the apartment or the house and
cannot be extended beyond the premises of the individual

enclosed automation system.

The header 301 of the preferred embodiment shown in fig.1l0A
generates a single 3 mSec. long visual light pulse (via the
lightguide), or three sequential IR pulses, eachwith 3.0 mSec.
time duration and with 1.0 mSec. interval, or five negative
going RS485 pulses, each having a length equivalent to one
byte time duration, using 9,600 Baud or other rate. The
modulated RF signal using ASK or other modulation is provided
with a start pulse and a three digit code (one byte) assigned
to each apartment, a house, a hotel room, an office, a shop

or simply a unit of a building.

Shown in Fig.ll are the header signals of the preferred
embodiment, three of which, the IR, the visual light and the
bus linewired electrical contain no code, only repeated pulses
or a single pulse for enabling varying time delays for the
receiving of the command, for providing a precise start time
at the end of the header to process the sub-header code followed
by the link code, the I-D-CODE commands or repsonse and closing

the command with the checksum trailer 305.

Fig.l1l1lA lists the basic operational/reply codes, hereafter

67



WO 2012/078244 PCT/US2011/056631

10

15

20

25

termed I-D CODES which combines the operation of the light
#1, the HVAC and of the curtain or blind #1, for each room
or zone of a residence, a house or a unit of a building, for
a range of operational functions including their status reply
or confirmation from each linked appliance (light, HAVC and
curtain) in any of the room or zone (or all) exchanged with
the control units or devices. Each eight bit ID code of the
preferred embodiment therefore combines the principal
operating commands includingon-off, status request and report

(via same ID code and same link code).

The basic ID code for operating electrical appliances covers
light dimming and selected light programs, such as color
selection. For the HVAC it covers on-off commands, status
request, the setting of the air condition temperature and/or
the ventilation equipment by controlling the fan speed. The
ID code similarly provide for closing and opening a curtain,
a blind or a shutter and adjusting their slats pitch and/or
the slats tilt or rotation, all of which are needed for the
operation of lights, air condition and curtains in every or
any or all of the rooms or zones of a given residence or a

unit of a building.

The listed I-D codes of Fig.1l2 for the extending of light #1,

the HVAC and curtain #1 functions include four presets, options

and extended programs to select from, are the same codes shown
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in Fig.11B. The differences are in the listed functions, or
the nature of the operational command. The first two subheader
codes of the nature of command table in Fig.27A of the sub

header 302 list refers.

The command or the protocol 300 comprising the combinations
of the nature of command byte 302, the link code byte 303 and
the ID code byte 304 support the needs of an entire residence
unit or other units of a building or a house, including remote
operation, confirmation and acknowledgement of status and
report, to the video interphone, the shopping terminal or the
dedicated controller. This include the current drain of each
individual appliance or other power consuming products and
devices, fully complying with the needs and rules for energy
reporting or saving, including the real time reporting of the

power consumption to the local or national power grid.

To further illustrate the literal limitless capabilities, many
of which will most probably not be used, Figs.13A and 13B list
together the extended light control functions to eight lights
per room or zone for the remaining room #2~8 and the common
zone location or area shownas #0. Since 128 ID codes are needed
to cover a single room with the extended functions for the
8 lights, each room or zone are assigned with a specific sub

header code 302 shown in Fig.13B.
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The exact same applies to the extended functions of up to eight
curtains in each room or zone shown in Fig.1l4A. The listed
IDcodes 304 areidenticalwiththe ID codes 304 shown inFig.134,
the only differences between the two are found in the sub header
codes 302 which are listed for the extended curtain functions

in Fig.14B.

The same is repeated again in Figs.1l5, 16, 17 and 18. The ID
codes 304 for the basic and the extended functions of all the
A/V (Audio/Video) devices listed are all identical with the
listed ID codes in Figs.1l1B and 12 for the basic light, HAVC
and curtain’s functions. The differences are listed in the
sub header codes 302 of Fig.27A. The maintaining of identical
ID codes for the preferred embodiment limitation of eight
appliances type with optional Auxiliary appliance is for
simplifying and standardizing the codes to the maximum extent
possible. However, different ID codes can be introduced to
each or any of the tables, shown in Figs.11B to 18 and as stated
above, 10 bits instead of the 8 bits can be used to expand
the codes, enabling to increase the ID code number to 1024
and provide for additional functions, rooms and appliances,
or for differentiating between the ID codes assigned to

different appliances and their functions.

Fig.19 lists the ID codes 304 for operating and receiving
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statuses from appliances located within the common zone which
include up to eight lights, growth lights used in garden and

in shaded gardens or balcony. It also cover water equipment
suchboiler, waterpurifier, irrigationvalves, garden heaters,

5 lawn mower and up to eight garden shades. The other appliances
assigned to the common zone are environmental appliances such

as air purifier, humidifier and others. Here too the list can

be modified and/or amended to cover other appliances and other
functions. The shown table of Fig.19 is to illustrate the

10 extent the preferred embodiment provides for a cover to any
and all appliances and functions that can practically be
conceived to be installed or used in homes, apartment or any

other unit of a building.

15 Figs.20A to 20E lists ID codes for the basic on-off and status
request, acknowledgment or report functions, for a whole range
of kitchen, laundry and bathroom appliances for the #1~8 rooms
of the premises. The listed appliances in Fig.20A~20E are the
basic commonly used appliances including a refrigerator, a

20 freezer, a cooking/baking range, an oven, a dish washer, a
garbage disposer, a microwave oven, a warming tray or drawer
and a cooktop plate. The laundry includes a washer, a dryer,
an iron and other unnamed optional appliance and the bathroom
incudes bath heater, towel dryer, Jacuzzi, hair dryer and other

25 optional unnamed appliance.
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According to the preferred embodiment the kitchen, the bathroom
or a plurality of bathrooms and the laundry are assigned to
one or a plurality of the rooms 1~8, wherein the single kitchen
can be assigned to a room number by itself, or include the
laundry. A bathroom can be assigned to a room number by itself
or combined with the laundry to an assigned room number, the

laundry can also be assigned to a room number by itself.

As explained above, the partitions of the rooms or zones need
not be physical, the room and zones numbers 1~8 and common
canbe arbitrarily assignedtoaroomor a zone. Thisarbitrary
assignment can combine bedroom with a bathroom that are linked
as one with the appliances jointly operated by sharing the
eight lights, eight curtains and the HAVC of the combined,

for example, the master bed room.

Even though up to seven bathrooms plus kitchen can be assigned,
the preferred embodiment limits the bathrooms to three plus
one kitchen and one laundry room. The laundry room can be
combined with the kitchen or with any of the bathrooms. Aguest
toilet is not considered as a bathroom by the preferred
embodiment, even though it could as stated above. A guest
toilet room need not be part of a bathroom, it does not need
to be assigned at all and use the lights and the fan of the
common zone or of any assigned rooms including its curtains

and HAVC.
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To operate and request a status of a kitchen, a bathroom or
a laundry appliance the sub header codes recalled by the
preferred embodiment program are shown in the table of Figs.20F
and 26A only for the selected one or more rooms as selected

via the select table of Fig.20F.

The preferred embodiment program limits the remote control
to the kitchen, laundry and bathroom to wall mounted keypads
16 and/or to the touch screen of the controller 20, and to
the automation programs via select menus, such as on-off
switching via relays or semiconductor switches, but not via
hand held remote control units, such as the remote control

unit 27 shown in Fig.l.

Reviewing the kitchen, laundry and bathroom appliances, none
of the listed appliance, not the towel dryer of the bathroom
or the warmer or the warming drawer of the kitchen list, will
operate beyond the time set by a timer included in the appliance
itself. Appliances, suchasrefrigeratoror freezerarerarely
or sort of never switched off. All other cooking and baking,
washing, drying, heating and hand held or table top appliances
are operated by the users manually and therefore, outside the
remotely operated relays as programmed, and/or viawall mounted
keypads, the kitchen, laundry and bathroomappliances commands

are limited to the on-off and status reporting.
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Same applies to the different portable or other appliances
that are connected at random to the power outlets 5 or 50,
some common appliances are listed, in Figs.21A~21C, all of
which will only provide status and/or identify the type of
appliance directly via their power cable assembly 10 and 10Y,
their power plug assembly 160 and 166, via the current sensors
60, 66, 73 and 80, via the power outlets 50 or the power outlets
5 in combination with the bus line to lightguide converters
explained above, or from the appliances themselves, installed
or set with the location data such as room or zone number and
provide the appliance type or particulars of the present
invention via the power cable assemblies 10 or 10Y through

the lightguide 9 included in the power cable.

Figs.21A~21C lists three groups of appliances powered via the
power outlets 1-64 in the entire premises, in any of the rooms
or zones #1~8 and the common zone #0. The power outlets can
be assigned an outlet number per each room or zone or they
can be numbered for all the residence. The arbitrarynumbering
of the power outlets is for providing references to the
automation programs only, because the power statuses of the
different appliances within the rooms or zones need tobe listed
for control and scanning purposes. Power outlets themselves
are never switched on-off, nor are they operated. The need

for using the power outlets according to present invention
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is for the controlling of the current drain and statuses of

the appliances fed through the outlets.

The appliances that are connected via the cable assemblies
10 or 10Y and communicate controls and/or their statuses via
the power outlets 5 communicate directly to the distributor
12, or via the converters 14 or 15. An appliance communicating
via the power outlet 50, use the outlet as a relay station
with their data repeated by the outlet 50. The power outlet
50 will take over and communicate the off status of a switched
off appliance. It isalsoexpectedthat the communicationwith
the power outlets may involve current drain by unknown
appliances and that the program controlling the outlets must
be designed for different scenarios and many unknown or unclear
statuses, but the current drain via the power outlets will
be accurately measured, within the tolerances of the current

drain measurement in Ampere or Consumption in Watt units.

The statuses and current drain or power consumption values
shown in Figs.21A~21C are communicated to the controller, such
as the video interphone 20 via the distributor driver 12 using
the same link code, with the ID codes representing the unit
valuesaslistedintheexamples shownintablesof Figs.21A~21C.
Here too the change in the sub header codes shown in Figs.272A
and 27B transforms the communication to the reporting of

statuses and current drain exchanges via the power outlet 50
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direct, or via the different current sensors explained above
and/or via the power outlet 5 powering appliances fitted with
the circuits to respond to status request and/or acknowledge

the communications via the lightguides.

Figs.22~24 lists the ID codes for a variety of alarm devices
and their functions. The alarm devices current drain is
insignificant and they are included here to show the limitless
capabilities of the preferred embodiment of the present
invention. The motion detector alarm sensor can be
incorporated in the program to switch off the lights when no
movement is detected for a period of time, or automatically
switch on the light when movement is detected. Similarly the
door alarm sensor can switch-on the lights when the door is
opened. The alarm sensors are not shown in Fig.l or 9, but
are disclosed in the referenced patents and applicationg. The
alarm devices can be downloaded with room and zone numbers
or codes and include the particulars of the alarm device
providing the alarmdevices and system to be commanded, respond
and acknowledge two ways, the same as the appliances discussed

above are operated.

Fig.25 lists a range of commands for operating the wvideo

interphone via the automation circuit using the ID codes of

Fig.25. The audio and the video signals will be routed via
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themusic systemdisclosed inthe patent application12/484,321
and via the television in a local room or zone from where the
command is propagated, i.e., the local room command, using
the local room link via the IR remote control 27 that includes
keys such as recall door camera into PIP (Picture In Picture)
onto the local room television, open voice, open door and

emergency call.

The table help medical/emergency of Fig.25 includes the
extension commands when the emergency key is activated, to
enable bed ridden and the elderly to operate bed observing
camera, activate bloodpressure and heart beat testers, measure
temperature and transmit commands for communicating the
signals, all of which are connected to and routed via the video
interphone 20 or the shopping terminal or the dedicated
controller through interfaces and via the Internet or through

a local network.

The commands shown are an example for the many different
application, services including e-services and e-commerce
applications that can be implemented and clearly represent
the simplicity of the coding via the sub header codes, the
link codes and the ID codes. All of which provide a simple
integration method to a whole range of electrical, audio video
and communication apparatuses, while performing the important

task of controlling and reporting the power consumption and
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conveniently operating the residence automation.

Fig.26 shows thedownloadandupdates toand fromthe appliances,
listing the basic appliances of the preferred embodiment. The
list can be expanded to any number and types of appliances
and/or to cover downloads and upgrades between electrical
devices and the distributor driver 12 and/or with the video

interphone 20.

The preferred embodiment provides for the ID code to be extended
to a long string of n bytes for the downloading or upgrading
programs, and for communicating the downloads via the bus line,
two way or bidirectional IR signals as disclosed in the
referenced patents and applications via the IR driver 28 and
via visual light signals via the lightguide directly or via

the converters 14 or 15.

Important to the downloading and upgrading is the direct feed
to and from what are known as intelligent appliances such as
televisions, Audio Visual recorders and playback units, game
consoles and similar appliances, including intelligent

electrical appliances.

The known intelligent appliances are operated via CPU or DSP
and other embedded or full scale processors, with most can
be remotely operated via IR or RF signals. For each of such

remote control signals that include particulars of the
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appliance, the simplest way will be to provide for appended
room or zone link, including the local link into the remote

control protocols.

The local link of the preferred embodiment uses the numeric
9, shown in table 10B as 0x07, which is the default link number
for the appliance protocol and the IR remote control unit.
Once the room link, selected from 1~8 or 0 and the default
local link 9 are recorded into a bidirectional transmit and
receive IR or RF remote control protocols, for example, as
an appended protocol, the appliance can be integrated into
the residence automation, by simply activating the appended

program and by selecting the room link number.

The addition of a transceiver circuit for communicating the
bidirectional commands, acknowledge and status via the
lightguide direct to a transceiver of a lightguide converter
14 or 15, or as shown in Figs.4A~4C included in the power cable
10 or 10Y will substantially improve the remote control
communication via the enclosed residence automation network,
including the power consumption report via the video interphone
and/or via the shopping terminal, wherein the shopping terminal
by itself can well be the large screen television in the living

room.

It should be understood, of course, that the foregoing
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disclosure relates to only a preferred embodiment of the
invention and that it is intended to cover all changes and
modifications of the example of the invention herein chosen
for the purpose of the disclosure, which modifications do not
5 constitute departures from the spirit and scope of the

invention.
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What i1s claimed is:

1. Amethodtointegrateanelectrical operatedappliance into
an automation network of premises by introducingan identifying
dataof at least oneof the locationandthe typeof saidappliance
via one of loading said data into a memory associated with
said appliance for storing setting data and appending the
original commands protocol of a remote control of said

appliance;

said location is arbitrary set and said appliance is
operated by at least one of receiving operate command and
responding by transmitting status command via at least one
of a remote control circuit included in said apparatus and
arelaycircuit, saidcircuit includeadigital signal processor,
at least one of a receiver and a transmitter for at least one
of receive and transmit signal of said remote control and at
least one of a setting switch and said memory, said method

comprising the steps of:

a. assigning arbitrarily said location to said premises;

b. introducing said data via said at least one of a setting
switch and loading said data into said memory for at

least one of said storing and appending;

c. updating the commands of said network with particulars

selected from a group comprising said location, said
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type, a portion of said original commands, the whole
of said original commands, a portion of the appended
commands, the whole of said appended commands and

combinations thereof; and

d. propagating said signal between said network and said
appliance for at least one of operating said appliance
and acknowledging the status of at least one of said

appliance and said relay.

2. The method to integrate an electrical operated appliance
into an automation network according to claim 1, wherein said
signalisselected fromagroupcomprisingavisual light signal,
an IR signal, aUVsignal, anRF signal, a lowvoltage electrical

signal and combinations thereof.

3. The method to integrate an electrical operated appliance
into an automation network according to claim 1, wherein said
signal is at least one of an IR signal and a visual light signal
and said at least one of a receiver and a transmitter include
an optical access for receiving said commands via one of a

lightguide and in air in line of sight.

4. The method to integrate an electrical operated appliance

into an automation network according to claim 1, wherein said

signal is at least one of an IR signal and a visual light signal
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and said receiver and said transmitter are packaged into a
transceiver with a single optical access for bidirectionally

propagating said commands via a single lightguide.

5. The method to integrate an electrical operated appliance
into an automation network according to claim 1, wherein a
local locationisincluded inthe appendedprotocols inaddition
to said arbitrarily assigned location for operating said

appliance from within said appliance location.

6. The method to integrate an electrical operated appliance
into an automation network according to claim 5, wherein said
appliance is programmed to respond to commands selected from
a group comprising said original commands, said appended
commands when said data match, said appended commands when
said data is local, said network commands when said data match,
said network commands when said data is local and combinations

thereof.

7. The method to integrate an electrical operated appliance
into an automation network according to claim 1, wherein one
of a wireless remote control unit of said appliance and said
network is used for loading at least one of said data and command
particulars into said memory of at least one of said appliance

and said relay circuit, wherein said command particulars
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pertaintoat least one of said operating and said acknowledging

of said appliance via one of direct and said relay circuit.

8. The method to integrate an electrical operated appliance
into an automation network according to claim 1, wherein said
relay circuit is selected from a group comprising a converter
circuit for convertingelectrical signal to light signal, light
signal to electrical signal, electrical signal to IR signal,
IR signal toelectrical signal, electrical signal to RF signal,
RF signal to electrical signal, light signal to IR signal,
IR signal to Light signal, light signal to RF signal, RF signal
to light signal, IR signal to RF signal, RF signal to IR signal,
electrical signal to buffered electrical signal, IR signal
to buffered IR signal, RF signal to buffered RF signal, light
signal to buffered light signal and combinations thereof for
propagating the signals at 1least one of one way and

bidirectional;

a driver circuit for propagating signals selected from
a group comprising IR, RF, light and electrical signals via
a plurality of ports selected from a group comprising at least
one input, at least one output, at least one adjustable input,
at least one adjustable output, said circuit of said converter

and combinations thereof;

a distributor circuit including at least one said driver

circuit fordistributingsaidelectrical signals tolowvoltage
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devices of said network selected from a group comprising a
keypad, said driver, said converter, a receiver for current
sensor signal, a touch screen, a controller, a USB driver,
aUSBconverter, and combinations thereof and said light signals
to power devices selected from a group comprising appliances,
light bulbs, light fixtures, power switches, power relays,

power outlets, power plugs and combinations thereof; and

said keypad circuit, a current sensor adaptor circuit,
a power cable assembly circuit, a power outlet circuit, a power

switch circuit and combinations thereof.

9. The method to integrate an electrical operated appliance
into an automation network according to claim 3, wherein said
appliance is an LED light bulb and said optical access is
provided through the base of saidbulbandsaid loading includes
mix data selected from a group comprising said location,
individual light address, color select program, illumination
select program, level select program and combinations thereof
via a loader selected from a group comprising hand held remote
control unit including loading adaptor for a threaded said
base, hand held remote control unit including loading adaptor
for a plug-in said base and a self-contained data loader
including at least one of said threaded base and said plug-in

base.
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10. The method to integrate an electrical operated appliance
into an automation network according to claim 4, wherein said
appliance is an LED light bulb and said optical access is
provided through the base of saidbulb and said loading includes
mix data selected from a group comprising said location,
individual light address, color select program, illumination
select program, level select program and combinations thereof
via a loader selected from a group comprising hand held remote
control unit including loading adaptor for a threaded said
base, hand held remote control unit including loading adaptor
for a plug-in said base and a self-contained data loader
including at least one of said threaded base and said plug-in

base.

11. The method to integrate an electrical operated appliance
into an automation network according to claim 9, wherein said
self-contained data loader provides for printing one of the
whole and a portion of the particulars of saidmix data appended

to said bulb.

12. The method to integrate an electrical operated appliance
into an automation network according to claim 10, wherein said
self-contained data loader provides for printing one of the
whole and a portion of the particulars of said mix data loaded

to said bulb.
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13. The method to integrate an electrical operated appliance
into an automation network according to claim 8, wherein the
protocol of said network commands are composed of a header
5 for identifying said signal, a checksum trailer and at least
three data blocks comprising sub header codes for identifying
the nature of command of at least one of said operating and
said acknowledging, link codes for identifyinga control source,
said source location and said location of said appliance and
10 ID codes containing function commands of said at least one
of said operating and said acknowledging to and by at least

one of said appliance and said relay.

14. The method to integrate an electrical operated appliance
15 into an automation network according to claim 13, wherein said
function commands include commands selected from a group
comprising download, update and combinations thereof for
enabling a string of data exchange between said network devices
selected fromthe group comprising said converter, saiddriver,
20 said distributor, said power relay, said keypad, said
controller, said current sensor adaptor, said current sensor
receiver, said power outlet, said power plug and between said

network devices and said appliance.

25 15. The method to integrate an electrical operated appliance
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into an automation network according to claim 13, wherein same
said link codes and said ID codes are exchanged for at least
one of said operating and said acknowledging and wherein said
operating including said loading and said acknowledging are

differentiated by said sub header codes.

16. The method to integrate an electrical operated appliance
into an automation network according to claim 13, wherein same
said ID codes for at least one of operate and acknowledge of
at least one of a basic function and an extended function are

differentiated by said sub header codes.

17. The method to integrate an electrical operated appliance
into an automation network according to claim 13, wherein at
least one of same ID codes and different ID codes for said
at least one of operating and acknowledging selected from a
group comprising same appliances, different appliances, same
relay circuits, different relay circuits and combinations

thereof are differentiated by said sub header codes.

18. The method to integrate an electrical operated appliance
into an automation network according to claim 8, wherein said
appliance is at least one of an alarm and an emergency device
and said distributor propagates at least one of alarm and

emergency command via one of said controller and a USB driver
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via a PC through a network selected from a group comprising,
private, dedicated, public, the Internet and combinations

thereof.

19. The method to integrate an electrical operated appliance
into an automation network according to claim 18, wherein said
emergency command opens an hands free voice communication via
one of a video interphone monitor and an audio system including
speaker and a microphone via said network selected from a group
comprising, private, dedicated, public, the Internet and

combinations thereof.

20. A data structure for loading into a control medium
configured to store setting information of at least one of
the location and the type of an appliance associatedwith remote
control commands of an automation network of premises, said
data structure composed of a header for identifying the signal
of said remote control selected from a group comprising visual
light, IR, RF and electrical signal, a checksum trailer and

at least three data blocks comprising;

sub header codes for identifying the nature of a command
selected from a group comprising loading, updating, operating
and acknowledging, link codes for identifying the control

source, saidsource locationandsaidlocationof saidappliance,
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and ID codes containing function commands commensurate with
said loading, updating, operating and acknowledgingof at least
one of said appliance and a relay circuit associated with said
network and said appliance including the status of said loading

and updating.

21. The data structure for loading according to claim 20,
wherein said relay circuit is selected from a group comprising
a converter circuit for converting electrical signal to light
signal, light signal to electrical signal, electrical signal
toIRsignal, IR signal toelectrical signal, electrical signal
to RF signal, RF signal to electrical signal, light signal
to IR signal, IR signal to Light signal, light signal to RF
signal, RF signal to light signal, IR signal to RF signal,
RFsignaltoIRsignal, electrical signal tobufferedelectrical
signal, IR signal to buffered IR signal, RF signal to buffered
RF signal, 1light signal to buffered 1light signal and
combinations thereof for propagating the signals at least one

of one way and bidirectional;

a driver circuit for propagating signals selected from
a group comprising IR, RF, light and electrical signals via
a plurality of ports selected from a group comprising at least
one input, at least one output, at least one adjustable input,

at least one adjustable output, said circuit of said converter
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and combinations thereof;

a distributor circuit including at least one said driver
circuit fordistributingsaidelectrical signals tolowvoltage
devices of said network selected from a group comprising a
keypad, said driver, said converter, a receiver for current
sensor signal, a touch screen, a controller, a USB driver,
aUSBconverter, and combinations thereof and said 1ight signals
to power devices selected from a group comprising appliances,
light bulbs, light fixtures, power switches, power relays,

power outlets, power plugs and combinations thereof; and

said keypad circuit, a current sensor adaptor circuit,
a power cable assembly circuit, a power outlet circuit, a power

switch circuit and combinations thereof.

22. The data structure for loading according to claim 21,
wherein said function commands selected froma group comprising
loadingandupdatingenables totransferastringof databetween
saidrelaycircuits, betweensaidrelaycircuits and lowvoltage
devices of said network, between said low voltage devices of
said network and said appliance, between said relay circuits
and power devices and between said relay circuits and said

appliance.

23. The data structure for loading according to claim 20,
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wherein same said link codes and said ID codes are exchanged
for at least one of said operating and said acknowledging and
wherein said operating including one of loading and updating
are differentiated from said acknowledging by said sub header

codes.

24. The data structure for loading according to claim 20,
wherein same said ID codes are differentiated for at least
one of operate and acknowledge for at least one of a basic

functions and an extended functions by said sub header codes.

25. An apparatus for integrating an electrical operated
appliance intoan automationnetwork of premises by introducing
an identifying data of at least one of the location and the
type of saidappliance viaone of loaded into amediumassociated
with said appliance for storing setting data and appended to
the original commands protocol of a remote control of said

appliance via at least one of a memory and a setting switch;

said location is arbitrary set and said appliance is
operated by at least one of receiving operate command and
responding by transmitting status command via at least one
of a remote control circuit included in said apparatus and

a relay circuit;

said circuit include a receiver and a transmitter for

92



WO 2012/078244 PCT/US2011/056631

10

15

20

25

at least one of receive and transmit signal of said remote
control, a digital signal processor, and at least one of said

memory and said setting switch; and

wherein at least one of said medium and said commands
protocol is one of loaded and appended with said identifying
databyasettingselected fromagroupcomprisingdirect loading
to said memory, said operate command to update said memory,
by at least one said setting switch and combinations thereof
for enabling said appliance to remotely link for at least one
of operate and acknowledge its status on the basis of said

identifying data.

26. The apparatus for integrating an electrical operated
appliance into an automation network according to claim 25,
wherein said signal is selected froma group comprisinga visual
light signal, an IR signal, a UV signal, an RF signal, a low

voltage electrical signal and combinations thereof.

27. The apparatus for integrating an electrical operated
appliance into an automation network according to claim 25,
wherein said signal is at least one of an IR signal and a visual
light signal and said at least oneof areceiver andatransmitter
include an optical access for receiving said commands via one

of a lightguide and in air in line of sight.
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28. The apparatus for integrating an electrical operated
appliance into an automation network according to claim 25,
wherein said signal is at least one of an IR signal and a visual
light signal andsaidreceiverandsaidtransmitter are packaged
into a transceiver with a single optical access for
bidirectionally propagating said commands via a single

lightguide.

29. The apparatus for integrating an electrical operated
appliance into an automation network according to claim 25,
whereina local locationis included inthe appended identifying
data in addition to said arbitrary set location for operating

said appliance from within said appliance location.

30. The apparatus for integrating an electrical operated
appliance into an automation network according to claim 29,
wherein the commands of said network are wupdated with
particulars selected from a group comprising said location,
said type, a portion of said original commands, the whole of
said original commands and combinations thereof and said
appliance is programmed to respond to commands selected from
a group comprising said original commands, said original
commands when said appended data match, said original commands
when said appended data is local, said network commands when

said updated particulars match, said network commands when
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said updated particulars is local and combinations thereof.

31. The apparatus for integrating an electrical operated
appliance into an automation network according to claim 25,
wherein one of a wireless remote control unit of said appliance
and said network is used for loading at least one of said
identifying data and command particulars into said memory of
at least one of said appliance and said relay circuit, wherein
said command particulars pertain to at least one of said
operating and said acknowledging of said appliance wvia one

of direct and said relay circuit.

32. The apparatus for integrating an electrical operated
appliance into an automation network according to claim 25,
wherein said relay circuit is selected from a group comprising
a converter circuit for converting electrical signal to light
signal, light signal to electrical signal, electrical signal
toIRsignal, IR signal toelectrical signal, electrical signal
to RF signal, RF signal to electrical signal, light signal
to IR signal, IR signal to Light signal, light signal to RF
signal, RF signal to light signal, IR signal to RF signal,
RFsignaltoIRsignal, electrical signaltobufferedelectrical
signal, IR signal to buffered IR signal, RF signal to buffered
RF signal, 1light signal to buffered 1light signal and

combinations thereof for propagating the signals at least one
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a driver circuit for propagating signals selected from
a group comprising IR, RF, light and electrical signals via
a plurality of ports selected from a group comprising at least
one input, at least one output, at least one adjustable input,
at least one adjustable output, said circuit of said converter

and combinations thereof;

a distributor circuit including at least one said driver
circuit fordistributingsaidelectrical signals tolowvoltage
devices of said network selected from a group comprising a
keypad, said driver, said converter, a receiver for current
sensor signal, a touch screen, a controller, a USB driver,
a USB coverter, and combinations thereof and said light signals
to power devices selected from a group comprising appliances,
light bulbs, light fixtures, power switches, power relays,

power outlets, power plugs and combinations thereof; and

said keypad circuit, a current sensor adaptor circuit,
a power cable assembly circuit, a power outlet circuit, a power

switch circuit and combinations thereof.

33. The apparatus for integrating an electrical operated
appliance into an automation network according to claim 27,
wherein said appliance is an LED light bulb and said optical

access is provided through the base of said bulb and said loaded
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data further include mix data selected from a group comprising
said location, individual light address, color select program,
illumination select program, 1level select program and
combinations thereof via a loader selected from a group
comprising hand held remote control unit including loading
adaptor for a threaded said base, hand held remote control
unit including loading adaptor for a plug-in said base and
a self-contained data loader including at least one of said

threaded base and said plug-in base.

34. The apparatus for integrating an electrical operated
appliance into an automation network according to claim 28,
wherein said appliance is an LED light bulb and said optical
access is provided through the base of said bulb and said loaded
data further include mix data selected from a group comprising
said location, individual light address, color select program,
illumination select program, 1level select program and
combinations thereof via a loader selected from a group
comprising hand held remote control unit including loading
adaptor for a threaded said base, hand held remote control
unit including loading adaptor for a plug-in said base and
a self-contained data loader including at least one of said

threaded base and said plug-in base.

35. The apparatus for integrating an electrical operated

97



WO 2012/078244 PCT/US2011/056631

10

15

20

25

appliance into an automation network according to claim 33,
wherein said self-contained data loader provides for printing
one of the whole and a portion of the particulars of said mix

data loaded to said bulb.

36. The apparatus for integrating an electrical operated
appliance into an automation network according to claim 34,
wherein said self-contained data loader provides for printing
one of the whole and a portion of the particulars of said mix

data loaded to said bulb.

37. The apparatus for integrating an electrical operated
appliance into an automation network according to claim 25,
wherein said relay circuit is included in a power plug and
said setting of at least one of said arbitrary location and
said type is provided via one of said memory and said at least

one setting switch.

38. The apparatus for integrating an electrical operated
appliance into an automation network according to claim 25,
wherein said relay circuit is included in a current sensor
adaptor and said setting of at least one of said arbitrary
location and said type is provided via one of said memory and

said at least one setting switch.
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39. The apparatus for integrating an electrical operated
appliance into an automation network according to claim 25,
wherein said relay circuit is included in a power outlet and
said setting of at least one of said arbitrary location and
5 said type is provided via one of said memory and said at least

one setting switch.
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I-D CODE €<——>EXTENDED - LIGHTS #2 ~ #8 FOR ALL ROOMS/COMMON.
ZONES AND LIGHTS ARE LINKED BY SUB HEADER CODES OF FIG. 13B.

304 -~ Light |Light[Light]Light | Light |Light|Light|Light
Function #2 | #3 | #4 | #5 #6 | #7 | #8 |all #0
Status 0x01 |0x11{0x21 |0x31 | 0x41 | 0x51 |0x61 | 0x71
On 0x02 |0x12 {0x22 | 0x32 | 0x42 | 0x52 | 0x62 | 0x72
Off 0x03 |0x13 [0x23 | 0x33 [ 0x43 | 0x53 | 0x63 | 073
Spare 0x04 |0x14 |0x24 | 0x34 | 0x44 | 0x54 | 0x64 | 0x74
1 IDim 0x05 [ 0x15 |0x25 | 0x35 | 0x45 | 0x55 | 0x65 | 0x75
{|Dim 0x06 |0x16 [0x26 | 0x36 | 0x46 | 0x56 | 0x66 | 0x76
1iProg. 0x07 |0x17 |0x27 | 0x37 | 0x47 | 0x57 | 0x67 | 0x77
YiProg. 0x08 |0x18 |0x28 | 0x38 | 0x48 | 0x58 | 0x68 | 0x78
Dim 1 0x09 |0x19 [0x29 | 0x39 | 0x49 | 0x59 | 0x69 | Ox79
Dim 2 0x0a |Ox1a |0x2a |0x3a | Ox4a | Ox5a |0x6a | 0x7a
Dim 3 0x0b [0x1b |0x2b |0x3b | Ox4b | 0x5b |0x6b | Ox7b
Dim 4 0x0c | 0x1c [0x2¢ | 0x3c | Ox4c | Ox5c |0x6¢ | Ox7c
Candl. 0x0d |0x1d |0x2d | 0x3d | Ox4d [ 0x5d |0x6d | 0x7d
Color 0x0e |0x1e j0x2e | 0x3e | Ox4e | Ox5e | Ox6e | Ox7e
Option OxOf | Ox1f | Ox2f | Ox3f | Ox4f | Ox5f | Ox6f | OX7f
Reserve 0x10 {0x20 |0x30 | 0x40 | 0x50 | 0x60 | 0x70 | 0x80
FIG. 13B

SUB HEADER CODES FOR ZONES AND EXTENDED LIGHTS

302~ Nature of command [ Acknowledge/status
' _ (initial) {response)
Zone #1 0x03 Oxa3
Zone #2 0x04 Oxa4d
Zone #3 0x05 Oxab
Zone #4 0x06 Oxa6
Zone #5 0x07 Oxa7
Zone #6 0x08 Oxa8
Zone #7 0x09 0xa%
Zone #8 0x0a Oxaa
Common 0x0b Oxab

13/30



WO 2012/078244 PCT/US2011/056631

FIG. 14A -

I-D CODE <~ —>EXTENDED - CURTAINS #2 ~ #8 FOR ALL ROOMS/COMMON.
ZONES AND CURTAINS ARE LINKED BY SUB HEADER CODES OF FIG. 14B.

Curtain|Curtain|Curtain|Curtain|Curtain|Curtain|Curtain [Curtain

304~ . #2 #3 #4 #5 #6 #7 #8 all #0
Function option | option | option | option

Status 0x01 | Ox11 | 0x21 | Ox31 | Ox41 | Ox51 | Ox61 | Ox71

Open 0x02 | Ox12 | 0x22 | Ox32 | Ox42 | Ox52 | Ox62 | 0x72

Close 0x03 | Ox13 | Ox23 | Ox33 | 0x43 | Ox53 | 0x63 | Ox73

Spare 0x04 | 0x14 | 0x24 | Ox34 | Ox44 | 0x54 | Ox64 | 0x74

+|Position || 0x05 | 0x15 | Ox25 | Ox35 | Ox45 | Ox55 | Ox65 | Ox75
V|Position || 0x06 | 0x16 | Ox26 | 0x36 | Ox46 | 0x56 | Ox66 | Ox76
MTilt 0x07 | Ox17 | Ox27 | Ox37 | Ox47 | OxB67 | Ox67 | Ox77
$|Tilt 0x08 | Ox18 | Ox28 | Ox38 | Ox48 | Ox58 | Ox68 | 0x78

Position A || Ox09 | 0x19 | Ox29 | 0x39 | 0x49 | 0x59 | 0x69 | 0x79
Position B || 0x0a | Ox1a | 0x2a | Ox3a | Ox4a | Oxba | Ox6a | Ox7a
Position C || OxOb | Ox1b | 0x2b | Ox3b | Ox4b | Ox5b | Ox6b | Ox7b
Position D || Ox0c | Ox1c | Ox2c | Ox3c | Ox4c | Ox5c | Ox6¢c | Ox7c

Spare 0x0d | Ox1d | Ox2d | 0x3d | Ox4d | Ox5d | Ox6d | Ox7d
Spare Ox0e | Oxle | Ox2e | Ox3e | Oxde | Ox5e | Ox6e | Ox7e
Option ox0f | Ox1f | Ox2f | Ox3f | Oxaf | Ox5f | Ox6f | Ox7f

Reserve 0x10 | 0x20 | Ox30 | Ox40 | 0x50 | Ox60 | Ox70 | Ox80

FIG. 14B
SUB HEADER CODES FOR ZONES AND EXTENDED CURTAINS
302 ~_ Nature of command | Acknowledge/status
(initial) (response)
Zone #1 Ox0c Oxac
Zone #2 0ox0d Oxad
Zone #3 Ox0e Oxae
Zone #4 OxOf Oxaf
Zone #5 0x10 0xb0
Zone #6 0x11 Oxb1
Zone #7 Ox12 0xb2
Zone #8 0x13 0xb3
Common Ox14 Oxb4
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FIG. 20A -0 cODE <——>BASIC - KITCHEN #1 ~ #8 304
kitchen equipment
. : Dish |Dispo-| Micro- Cook || Room
Function |[Fridge. |[Freezer| Range| Oven washerl ser | wave Warmer top | select
Status 0x01 | Ox11 | Ox21 | Ox31 | Ox41 | Ox51 | Ox61 ] Ox71 0x8a
On o0x02 | 0x12 | 0x22 | 0x32 | Ox42 | Ox52 | 0x62 | 0x72 | Ox8b || #1~#8
Off 0x03 | Ox13 | Ox23 | Ox33 | Ox43 { Ox63 | Ox63 | Ox73 0x8¢c

FIG. 20B -0 CODE<——> BASIC - KITCHEN + LAUNDRY #1 ~#8 304
kitchen equipment

Function [[Fridge. [Freezer| Range | Oven wglsshhe / ngro' '\wg\';%' Warmer Cigc‘))k Zglc;r:t

Status 0x01 | Ox11 | 0x21 | Ox31 | Ox41 | Ox51 | Ox61 | Ox71 Ox8a

On 0x02 | Ox12 | 0x22 | Ox32 | Ox42 | Ox52 | Ox62 | 0x72 | Ox8b

Off 0x03 | Ox13 | Ox23 | Ox33 | Ox43 | Ox53 | Ox63 | 0x73 0x8¢
Laundry equipment #1-#8

Function {[Washer Dryer | Iron |Others

Status 0x04 | Ox14 | Ox24 | Ox34
On 0x05 | Ox15 | Ox25 | Ox35
Off 0x06 | Ox16 | Ox26 | Ox36

FIG. 20C 1pcopE<«—>Basic-taunpry#1~#8  FIG. 20F 302

304 ~ Laundry equipment | SUB HEADER CODES FOR
Function ||Washer] Dryer | Iron |Others zgg& KITCHEN, LAUNDRY & BATH
Status 0x04 | Ox14 | Ox24 | Ox34 Equip- |Room |Nature ACK
On 0x05 | 0x15 | 0x25 | 0x35 [l#1~#8| |ment | select jof com.
Off 0x06 | Ox16 | 0x26 | 0x36 Kitchen | #1~#8! Ox7a |Oxba
Kitchen
FIG. 20D !-D CODE < -> LAUNDRY +BATH #1~#8 |+, |#1~#8 Ox1b 10xbb
304\ Laundry equipment w lL.aun(;I'y #1~#8| Ox1c Oxbc
aun
Function||Washer| Dryer | Iron |Others Room RNV 1-u8| ox1d |oxbd

select] |Bath

Status 0x04 | Ox14 | Ox24 | Ox34 Bath 2ndl #1~#8] Oxle |Oxbe
On 0x05 | Ox15 | 0x25 | 0x35 Bath 3rd| #1-#8| Ox1f | Oxbf
Off Ox06 | Ox16 | Ox26 | Ox36
Bathroom equipment
Bath [Towel #1~48

Function Jacuzzi | Ohters

heater | dryer
Status 0x07 | 0x17 | 0x27 | Ox37
On 0x08 | 0x18 | 0x28 | 0x38
Off 0x09 | 0x19 | Ox29 | 0x39

FIG. 20E 1-D CODE<—> BASIC - BATH #1 ~ #8

Bathroom equipment

Function ||, Bath | Towel |j4cu27i| Ohters Room

heater | dryer select
Status 0x07 | Ox17 | Ox27 | Ox37
On 0x08 | 0x18 | 0x28 | Ox38 {|#1~#8

Off 0x09 | 0x19 | 0x29 | O0x39
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FIG. 25
I-D CODE <——> OPERATING VIDEO INTERPHONE

Code Video interphone Code Help medical/emergency
304 A\ 0x01 Status 0x31 Switch on bed camera

0x02 System standby 0x32 Switch off bed camera

0x03 Activate talk on 0x33 | Respond to communication

0x04 | - Cut talk 0x34 Cut talk

0x05 Open door 0x35 [Activate blood pressure tester

0x06 Suspend call 0x36 | Send blood pressure figures

0x07 Restore call 0x37 Send hart beat figure

0x08 Call elevator 0x38 Blood pressure tester cut

0x09 Call concierge 0x39 Measure temperature

0x10 Cancel concierge call 0x40 Send temperature figure

0x11 Help/emergency call 0x41 | Remove temperature tester

0x12 [Cancel help/emergency call || 0x42 Option

0x13 Volume T 0x43 Option

0x14 Volume | 0x44 Option

0x15 Call Volume T 0x45 Option

0x16 Call Volume { 0x46 Option

0x17 Send elevator to lobby 0x47 Option

0x18 Call door camerato TV 0x48 Option

0x19 | Door camera switch off 0x49 Option

0x20 Option 0x50 Option

27130



PCT/US2011/056631

WO 2012/078244

yog

09X0 | 08X0 | OX0 | OPX0 | 08X0 | 0E€XQO | 09X0 | 0LX0 | 0ZX0 | 0GX0 [ 09X0 | OLX0 alepdn

1PX0 [ 48X0 | 4EX0 | 9X0 | 3£X0 | 42X0 | $9%0 [ JOX0 | JLX0 | J8X0 | JGX0 | JOX0 || PEOJUMO(Q
aiedgliedgaiedgloiedgloiedglaiedgloledgpiedgpiedgleiedgisiedgiaieds aoueyddy

BPXQ | 98X0| 8EX0 | 99X0 | 8ZX0 | 8ZX0 | 8GX0 | 69X0 | @LX0 [9ex0 [95X0 [20X%0 || 91epdn

PPX0 | P8X0| PEX0 | POX0 | PLXO | PZX0 | PAX0 | POXO [ PLX0 | PEXQ [ PSXQ | POXQ [[PEO|UMO(G

-uLnloYAH| 3BT [ubng[9VAH| 1B FuLnd[OVAH| BT fULIND|DVAH| 146! [| soueijddy

3PXQ0 108X0 | 206X0 | 99X0Q | 22X0 [ 9¢X0 | 99X0 | 99X0 | 91 X0 | 9BXQ | 96X0 | 20X0 aiepdn

gpxo {g8x0| gEX0 | Gox0 |ALX0 | ZX0 | 9aX0 | 99X0 | q1X0 | gBX0 | 9SX0 | GOX0 | peojumod

‘xny [oipey| AL |'xny loipey] AL |xnv joiped| AL |Xny joipey| AL |{eouerddy

epxQ | egX0| eEx0 | BoxQ |2/x0 | eZX0 | BOX0 |E9X0 | BLX0 | BRXQ [RGX0 [BOXO || ©18pPdN

8PX0 | 68X0| 6EX0 | 69x0 | 64%0 | 62%0 | 69%0 | 69%0 | 61X0 | 68X0 | 6GX0 | 60X0 | PEO|UMO(

pod! | aAa pisniy| pod! | aAa oisnial| podt | AAG PISNIA| Pod! | AAQ [PisniA souelddy

8# 9UOZ/WOO0Y 9# BUOZ/W00Y p# BUOZLI00Y Z# 8UOZ/UI00Y uonoung

gaXQ | 86X0 | 8x0 | 8px0 [88x0[ 8ex0 | 8ox0 | 8/x0 | 82x0 | 8a%0 | 89%0 | 8LX0 | 8eX0 | 8GX0 [ 80X0 || ¥epdn
[8X0 | £6X0 | LyX0 | LPX0 | £8%0| £EX0 | £0X0 | £4X0 | £LTX0 | LAX0 | LIXO | Z1LX0 | LBXQ | £GX0 | LOX0 || PEOjUMOQ]
asedg|asedgleiedgleiedglpiedgeiedsleiedg piedgleieds aredgleirdgpiedgfeiedg piedgiaieds aoueljddy
99X0 | 96X0 | 9VX0 | 9PX0 |98X0 | 9EXO | 99X0 | 94X0 | 92X0 | 9GX0 [99%0 [91x0|9eX0 [95X0 [ 90%0 || S1epdn
GaxQ | G6X%0 | GvX0 | SPX0 | G8X0 | GEXO | G9X0 [ G4X0 | GTX0 | GaX0 | S9X0 | GLX0 | G8X0 | GGX0 | G0X0 [[Peojumog
“upngowAH | 1B fulnofowAH| BT Fund|aWAH| BT [ULNDOVAH [3UBIT fubindOVAH| 14617 || eouelddy
POX0 | ¥6X0 | #¥X0 | PPX0 | #8X0| 7EXO0 | #oX0 | 7LX0 | #2X0 [¥GX0 | #9%0 | #1X0 | #8X0 | #GX0 [ #0X0 || @1epdn
£9X0 | £6X0 | VX0 | EPX0 | £8%0| £€X0 | £0X0 | €4X0 | £2X0 | £9X0 | £9X0 | £LX0 | EBXQ | €GX0 | €0%0 || peOlUMOQ
‘xny [oipey| AL |'xny joipeyl AL |'Xny |opey| AL |'xny [olpey| AL |'xny [oipey| AL {l@ouelddy
Z9%0 | 26%0 | zvx0 | zPx0 |z8x0| zex0 | zox0 | z4x0| zzx0 | zaxo | z9x0 | zLx0| zexo [zgx0 | zox0 || @1epdn
19x0 | 16X0 | LPX0 | LPX0 [ 18X0| LEXO | LOXQ | LLXO| L2X0 | LOX0 | 19X0 | LLXO| LEXQ | LGX0 | L0XQ || peojumoqg
podt | aAa [oisninf podt | aaa jorsnin| podt | AAQ [PisnIAf pod! | AAG PISNIA| POd! | QAT RIS @dueljddy
O# Uowwo) [# dUoz/w ooy G# 8u0oz/wio0Yy £# 9UOZ/UI00Y L# 8uoz/ulo0y uoloung
S3AONVITddV S31vaddN ANV AVYOTNMOd<——> 3409 a-l 9Z ‘DI

28/30



PCT/US2011/056631

WO 2012/078244

g1z B4 gf~L# LUOOI pa1e[al 13 usydlly| SnIels S18fIN0 HJV|| 09X0 gLz 814 g#t~1# WooJ pale[al )y usyoly 1senbal sniels S1IBINQ| 02X0

v 1Z'614 8#~1# Wwoos BuiAl| )3 /Y SNIEIS S18|1N0 IV || 19X0 w1z B14 8#~1# wool Buin ® A/Y 1senbal sniels s19jinQyj 1LX0

302'614 8#~1# wool Juawdinbs yieq dIseq YV ||PUIX0 30Z'Bi4 8#~1# wood Juswdinbe yleq siseq|| 9L X0

oz Bi4 g#~1# wood Juswdinba yieq + Alpunej oiseq IV |[PIX0 qoz'B14 g#~L# wool Juswdinbs yieq + Aipunegj o1seg|iPLX0
n0¢ B4 g#~L# wood Juswdinbs Aspunej oiseq MOV || 9GX0 30z 814 8#~L# Wwood uswdinbs Aipune| oisegj| 91XQ

g0z'B14 g#~L# wool Juswdinbs Aipune| + uayoipy diseq IOV {99x0 g0z Bi4 g#~1# wool wswdinbs Aipune| + usyoy sisegj|qLx0
v0z Bl4 g#~1# woou uawdinba usyolp; giseq MOy || 29x0 v02Z 614 g#~L# wool uawdinba uayopy olseg|| LX0

61°Di4 uOWWIO0D 181BM 1 "0JIAuUS ‘uspieb ‘sapeys ‘SIybi| MOV {[69%0 §1'BlJ UOWLLIOD 181eM g "OJIAUS ‘uapieb ‘sapeys ‘siybilt 61x0
81°bi4 pod! @ QAQ "2isnuu papualxa 3V ||gqxQ 81°Di4 POd! '@ GAQ d1snul papuaiXg| g1xg

£1°B14 pod! 18 QAQ “disnwi diseq 3V || £9X0 £1°B14 pod! )8 QAQ ‘oisnwi d1segli /1X0

91614 "xne 1@ OIpel ‘Al POpuLIXd IV [{99X0 91°Bl4 *xne g olpel ‘AL papuaix3|[gLXxQ

G1°Bi4 'xne g oipes ‘A 21seq }Iv ||S9X0 g1'B14 'xne 1 oipes ‘AL diseglf SiX0

uowiwoo g/l B4 8#~zZi# UIBLIND papualxs MV | 79X0 uowwo9 g/ L Bl gft~g# uienno papusixgl| 71X0

8# g/viL Bl 8#~z# UlELIND p8pualXa YOV |[€9X0 8# /vy L Bid 8#~g# Ulelnd papuelxy|| €LX0

L# 9/vyL 614 8#~Z4# UIBIND PapuaIxa YOV || ¢ax0 L# §/vPL Bld 8#~g# uteund pepuslxl|j <1 X0

o# g/vyL B4 8#~z# uleund papusixe 3V |} L4X0 o# g/vL Bl 8#~g# uielnd papualxd|| L LX0

G# 9/vy L B14 8#~Z# UlEND PapusIxa IV 109X0 G# g/vy L B14 8#~2# ulelnd papuax3) 01x0

P# 9/VYL BId 8#~Z# UleLIND papualxa MOV || 48X0 v# g/vpL B4 8#~z# uiennd papualx3|l 40X0

£# /1 B14 8#~z# UleHNO PapUsIXa YV || SEX0 £# g/vpL Bld g#~z# urennd papusix3|| 80X0

Z# /vy Bld 8#~7# uleLno papusixa MOV || PEX0 Z# 9/vL B4 8#~Z# uleun papusalxgj POX0

L# /vy L Bl 8#~Z# UlenINd papualxa HJV || 98X0 L# 9/vp L Bl4 8#~z# ulelnd popualxd|i 90X0

uowwod g/veL Bid g#~z# b1l pepuaixe MoV | 98X0 uowwod g/vel Bid g#~zi# 1B pepueix3|) 90X0

8# g/veL Bi4 8#~z# 1BI| papualxa HIV || ¥eX0 8# 9/vEL'BId 8#~z# 1YBl| papualx3)| E0OX0

£# G/VEL B 8#~z# 14BY| papuaixa 3V || BEX0 L# 8/vEL’Bid 8#~zi# 1yB1| papueix3| 60X0

9# 9/vEL'BId 8#~z4# 1UBI| PapuIXa MOV || 8EX0 o# 9/vel Bid g#~z# b1 papuaix3)| 80X0

a# 9/vel b1d 8#~z# BI| papualxa YOV || L8X0 G# 8/vEL b4 8#~z# 1461 papuaix3| LOX0

p# 9/VEL B 8#~2# 14B1| papualxs YV || 98X0 v# 9/vEL B4 g#~z# WBI| pepusix3| 90X0

€# G/VEL 614 g#~2# 1Yb1| papualxe 3Jv || 98X0 e# 9/veL B4 g#~z# 14bl| papuaix3ji S0X0

Z# 9/veL By 8#~z# 1yb1| papueixa HJV || ¥8X0 Z# 9/veL By 8#~z# b1 papuaix3|i ¥0X0

L# 9/vELBid 8#~z# 14bi| papusixa HJV [| £BX0 L# g/vEL bl 8#~Z# Ybi| papualx3yfi £0X0

A Z1 ‘DiJ uoieiado papuslxa NIV || Z2ex0 Z1'bi4 1ubif pepuaixa| ¢0X0
Z0¢ gLl 'bij uonetado diseq JJV | L€X0 g1 17614 utepnd g gv '1ybij 1seg]| 10X0

SNLVYLS ANV 39A3TMONDIOV - 3d092 ¥3AVvaH 9NS ANVININOD 40 F4NLVN - 3A0D 43dvaH ans “zog

vLe 'Old

29/30



PCT/US2011/056631

WO 2012/078244

09X%0 0PXx0

1PX0 1EX0

apx0 8gX0

PPX0 PEX0

opX0 OEX0

GpPX0 gexo

epxQ BEX0

6PX0 6EX0

8PX0 8EX0

LPX0 LEXQ

9pX0 9EX0

GPX0 SEX0

7PX0 7EX0

£PX0 £EX0

ZPX0 ¢EX0

LPX0 LEXO

43X0 1¢X0

89X0 9¢X0

poxQ pPZx0

20X0 0ZX0

9z b1 seiepdn 13 pEO[UMOP HEIS - 18]]0J1U03 AQ MOV || d9X0 gz Bl 901A8p [E0L108[8 Wioi) sa1epdn ® peojumoq [[azx0

gz B sejepdn 13 pEOjUMOp Bulpuas - 83IASP [8D11108]8 A]Q MOV || 89X0 9z Bi] 801ASp {B01395]8 WO} 1sonbal se1epdn ) peojumoq |{ezxo
gz'Bi] sajepdn 13 PEOJUMOP WJUOD ~ 891ASP (80119818 AQ NIV | 69X0 9z b1 801A8p 801110819 01 1sanbau saiepdn i peojumod {| 62X0
9z'D14 salepdn ) peojumop Lels - 18]j041u09 AQ NIV [[89X0 9z b1 eouel|dde wol} 3sanbas ss1epdn i peojumoq ||82Xx0

9z'b14 se1epdn g peojumop Buipuss - soueljdde Aq OV [{ L9X0 oz'B14 seoue||dde 01 1sanbal ss1epdn )3 peojumoq | £ZX0
9¢'DbI4 selepdn )@ peojumop WJu09 - souet|dde Ag MOV 99X0 gz'B14 seoueljdde 0} sajepdn ) peojumoq ||9Zx0
Gz'Bi4 AouaBiawa 1y auoydisiul 09pIA NIV || GOX0 gz'B14 Aousbiaws )y auoydisiul 09pIA[|GZX0

72 Bl UOWWI00/g#~ | # WOO1 10SUasS payul| snq 10 Y MIV|[ox0| [ vz Bid uowwoo/g#~|# WOO0L J0SUSS wele Pajyul| Snq 10 44| ¥ZX0
£Z'Bl] UOWWO0/Q#~ | # LUOOJ J0SUSS PaXUL| SNQ 10 4Y NIV ||€9X0 || £2'Bl4 UOW IO /B4~ # UOOL JOSUSS LLIeje paXul] SNq 10 JY || £Z2X0
ZZ'DBl4 UOWILIOY/8#~L # WOO0J SI0SUSS Llie|e paldim piey NIV || ZoX0 2Z' DI UOUILIO0D/G#~# UIOO] S10SUSS ULIE[E PAIIM PIeH || ZZX0
Nom\ 31.Z'Pld 8#~|# WOO1 UOWILLIOD g uapIeb ‘Apune| smels s19pno YOV || Loxo | [ D1zBid g#~1# uowwiod ) uspaeb ‘Alpunej 1senbaisnieis s1einQ || LZX0

SNLYLS ANV I3DA3TMONMIYV - 3400 H3AV3H aNs

ANVININOD 40 34NLVYN - 3400 43dvaH ans \zoe

a.¢ 'Ol

30/30



	Page 1 - BIBLIOGRAPHY
	Page 2 - ABSTRACT
	Page 3 - DESCRIPTION
	Page 4 - DESCRIPTION
	Page 5 - DESCRIPTION
	Page 6 - DESCRIPTION
	Page 7 - DESCRIPTION
	Page 8 - DESCRIPTION
	Page 9 - DESCRIPTION
	Page 10 - DESCRIPTION
	Page 11 - DESCRIPTION
	Page 12 - DESCRIPTION
	Page 13 - DESCRIPTION
	Page 14 - DESCRIPTION
	Page 15 - DESCRIPTION
	Page 16 - DESCRIPTION
	Page 17 - DESCRIPTION
	Page 18 - DESCRIPTION
	Page 19 - DESCRIPTION
	Page 20 - DESCRIPTION
	Page 21 - DESCRIPTION
	Page 22 - DESCRIPTION
	Page 23 - DESCRIPTION
	Page 24 - DESCRIPTION
	Page 25 - DESCRIPTION
	Page 26 - DESCRIPTION
	Page 27 - DESCRIPTION
	Page 28 - DESCRIPTION
	Page 29 - DESCRIPTION
	Page 30 - DESCRIPTION
	Page 31 - DESCRIPTION
	Page 32 - DESCRIPTION
	Page 33 - DESCRIPTION
	Page 34 - DESCRIPTION
	Page 35 - DESCRIPTION
	Page 36 - DESCRIPTION
	Page 37 - DESCRIPTION
	Page 38 - DESCRIPTION
	Page 39 - DESCRIPTION
	Page 40 - DESCRIPTION
	Page 41 - DESCRIPTION
	Page 42 - DESCRIPTION
	Page 43 - DESCRIPTION
	Page 44 - DESCRIPTION
	Page 45 - DESCRIPTION
	Page 46 - DESCRIPTION
	Page 47 - DESCRIPTION
	Page 48 - DESCRIPTION
	Page 49 - DESCRIPTION
	Page 50 - DESCRIPTION
	Page 51 - DESCRIPTION
	Page 52 - DESCRIPTION
	Page 53 - DESCRIPTION
	Page 54 - DESCRIPTION
	Page 55 - DESCRIPTION
	Page 56 - DESCRIPTION
	Page 57 - DESCRIPTION
	Page 58 - DESCRIPTION
	Page 59 - DESCRIPTION
	Page 60 - DESCRIPTION
	Page 61 - DESCRIPTION
	Page 62 - DESCRIPTION
	Page 63 - DESCRIPTION
	Page 64 - DESCRIPTION
	Page 65 - DESCRIPTION
	Page 66 - DESCRIPTION
	Page 67 - DESCRIPTION
	Page 68 - DESCRIPTION
	Page 69 - DESCRIPTION
	Page 70 - DESCRIPTION
	Page 71 - DESCRIPTION
	Page 72 - DESCRIPTION
	Page 73 - DESCRIPTION
	Page 74 - DESCRIPTION
	Page 75 - DESCRIPTION
	Page 76 - DESCRIPTION
	Page 77 - DESCRIPTION
	Page 78 - DESCRIPTION
	Page 79 - DESCRIPTION
	Page 80 - DESCRIPTION
	Page 81 - DESCRIPTION
	Page 82 - DESCRIPTION
	Page 83 - DESCRIPTION
	Page 84 - DESCRIPTION
	Page 85 - DESCRIPTION
	Page 86 - DESCRIPTION
	Page 87 - DESCRIPTION
	Page 88 - DESCRIPTION
	Page 89 - DESCRIPTION
	Page 90 - DESCRIPTION
	Page 91 - DESCRIPTION
	Page 92 - DESCRIPTION
	Page 93 - DESCRIPTION
	Page 94 - DESCRIPTION
	Page 95 - DESCRIPTION
	Page 96 - DESCRIPTION
	Page 97 - DESCRIPTION
	Page 98 - DESCRIPTION
	Page 99 - DESCRIPTION
	Page 100 - DESCRIPTION
	Page 101 - DESCRIPTION
	Page 102 - DRAWINGS
	Page 103 - DRAWINGS
	Page 104 - DRAWINGS
	Page 105 - DRAWINGS
	Page 106 - DRAWINGS
	Page 107 - DRAWINGS
	Page 108 - DRAWINGS
	Page 109 - DRAWINGS
	Page 110 - DRAWINGS
	Page 111 - DRAWINGS
	Page 112 - DRAWINGS
	Page 113 - DRAWINGS
	Page 114 - DRAWINGS
	Page 115 - DRAWINGS
	Page 116 - DRAWINGS
	Page 117 - DRAWINGS
	Page 118 - DRAWINGS
	Page 119 - DRAWINGS
	Page 120 - DRAWINGS
	Page 121 - DRAWINGS
	Page 122 - DRAWINGS
	Page 123 - DRAWINGS
	Page 124 - DRAWINGS
	Page 125 - DRAWINGS
	Page 126 - DRAWINGS
	Page 127 - DRAWINGS
	Page 128 - DRAWINGS
	Page 129 - DRAWINGS
	Page 130 - DRAWINGS
	Page 131 - DRAWINGS

