
METHOD AND APPARATUS FOR CONNECTING AC POWERED SWITCHES, CURRENT SENSORS
AND CONTROL DEVICES VIA TWO WAY IR, FIBER OPTIC AND LIGHT GUIDE CABLES
BACKGROUND OF THE INVENTION 1 . FIELD OF THE INVENTION This invention is
related to home automation control including video interphone system for
remotely operating AC power switches and electrical devices and appliances
via two way IR remote control , fiber optic and light guide cables. 2 .
DESCRIPTION OF THE PRIORT ART Wired or wireless remote control devices
including InfraRed (IR) or RF transmitter for remotely operating AC powered
electrical appliances such as television receivers, home heaters, air
conditioners, motorized curtains, lighting and other electrical appliances
in homes, apartments, offices and buildings in general do switch the
appliances on-off, with the person operating the remote control device
verifying the on or off status of the operated device by visual means, such
as the TV is on, or the lights are off, or the aircondition unit is
activated or not, by being at the site of the operated appliance. Most of
the remote control devices, including IR or wireless remote control devices
use the same power key to switch the appliance on and off , therefore
without the operating person's self verification on site, with most of
currently available remote control devices it is impossible topositively
verify the on-off power status without being at the 



appliance site. On the other hand home automation relay devices, operated
via two way communication signals can update the system controller with the
relay's status by a returned status signal. The problem such system
represents is the cost for customizing of the AC electrical wiring, which
are expensive and require expertise to configure, install and setup. One
reason is that the wiring systems that are used for the light's (or other
appliances) on-off switches do not require and do not include the neutral
wire of the AC mains . The commonly wired electrical systems provide only
two wires for the switches, the AC live or hot wire and the load wire that
leads to the light fixture or other appliance . Similar two only traveler
wires are used for connecting several switches that are tied up to switch
on-off the same light or appliance. The "two only AC wires" with no neutral
wire at the switch's electrical box call for changes to the commonly used
electrical wiring and thus prevent simple introduction of home automation,
Further, AC power devices that are directly connected to live AC power
lines within the buildings must be tested to comply with electrical safety
laws, rules and regulation and obtain approval and certification by
organizations such as the UL in the USA, VOE or TUV in Europe, BS in the UK
and similar organizations in other countries. Moreover, many of the known
AC wiring regulations forbid the connecting of the AC wires and low voltage
wired control systemsinside the same electrical box and/or the connections
of AC power 



wires and low voltage control wires to the same relay, remote switch and/or
electrical power devices such as light dimmers. For this reason the remote
control circuits of such power switching devices must be structured inside
the switch and powered by the AC power. The significance with remote
controlling of home automation systems is the ability to switch electrical
appliances on and off remotely via PCs through the Internet, via mobile
telephones and/or via other PDA devices . The problem however for such
remote controlling is the need for a verified on-off status of the
appliances being operated and/or the availability of a status report
covering all theremotelycontrolledappliancesof agivenhouse, office,
apartment or a building. Such devices for detecting the on-off status or a
standby status is disclosed in US patent application 11/874, 309 dated
10.18.2007, and IR devices for communicating such on-off or standby
statuses via an IR remote control system along with IR remote control
devices for operating AC power switches and AC operated appliances are
disclosed in US patent application 11/939,785 dated 11.14.2007, with the
content of both applications, 11/874,309 and 11/939,785, are incorporated
herein by reference . Similarly, suchmethodandapparatuses for
integratingremote control devices with video interphone systems and
shopping terminals are also disclosed in U.S. application 11/024,233 dated
12.28.2004and U.S. application 11/509,315 dated 08.24.2006. For all the
disclosed and known power switching and control devices , 



there is a need to access the devices for feeding control signals
andretrievingswitchingstatussignal . Butbecauseof theelectrical
safetyregulations inmanycountries including the US,it is forbidden to
connect a low voltage communication line to an AC power switch or a dimmer
inside the same electrical box. The wireless and IR remote control devices
can be used for the two way communications, however for the IR remote
control a line of sight is necessary, and in the case of wireless, the
signal may not reach devices in other rooms within the residence. This
presents an uncertainty in commanding the switching on-off and the
verifying of the appliance status and a solid verifiable communication via
inter-connections between a low voltage powered control device and an AC
power switch or a dimmer is needed. SUMMARY OF THE INVENTION It is an
object of the present invention to provide a method and apparatus for
inter-connecting AC power relays, light dimmers and other ACpower devices
including anAC current on-off sensing devices disclosed in the US patent
applications 11/874, 309 and 11/939, 785 via fiber light guide or fiber
optic cable with a wired low voltage IR control device that is installed
separately in a designated electrical box.Another object of the present
invention is to operate and monitor the status of the electrical appliances
through video interphones and/or "shopping terminals" and/or via a
communication network including the generating of the control codes and
signals from 



the video interphones and shopping terminals to the different appliances
through a driver circuits as described in the above referenced applications
11/024,233 and 11/509,315. "Shopping terminals" are disclosed in U.S.
application 10/864,311 dated 6.8.2004 and PCT international application
PCT/US05/19564 dated 6.3. 2005 for method and apparatus for simplif
iede-commerce shopping viahomeshoppingterminals .
Videointerphonessystemsaredisclosed in U.S. patents 5,923,363, 6,603,842
and 6,940,957. In the following description the term live AC refers to the
"hot line" of the AC power or mains, as oppose to the neutral line of the
AC power or mains. The term load refers to an appliance such as light
fixture that is connected between the neutral line and the live AC line via
an on-off switch or a dimmer. In the following description the term
transmitter refers to an LED, laser or other optical emitting devices that
transform electric signals into IR or visual light signals. The term
transmitting refers to IR or visual light emission from a transmitter, in
air such as from hand held remote control or into fiber optic or light
guide cables.The term receiver refers to photo diode, Pin diode, photo
transistor or other photo detectors for receiving IR or visual light
signals and converting them into electrical signals. The term receiving
refers to the receiving of IR or visual light, in air in line of sight ,
such as from an hand held IR remote control , or via fiber optic or light
guide cables. 



The term transceiver refers to a combined transmitter and receiver attached
to an optical prism for propagating two way optical signals through a
single optical medium cable by deflecting a received optical signal to the
receiver and allowing the transmitted optical signal to pass into the
optical medium cable, or to a combined transmitter and receiver for
propagating two way optical signals via two optical medium cables. The term
optical signal refers to electromagnetic radiated signals within the visual
spectrum and the IR spectrum. The term IR AC switching device or AC devices
or AC powered devices refer to a remote controlled AC power devices for
switching on-of f AC appliances, including mechanical contacts relays,
semiconductor relays, triac relays, triacs for light dimming and for
controlling motors, current sensors and AC outlets and combinations
thereof, characterized by being powered through an AC power or in series
with the controlled live AC line and remotely operated by IR orvisual light
signals. Even though only IR or only visual light may be recited in the
following descriptions, such as IR AC devices, the IR and the visual light
term may refer to both. The term IR or visual light is used alternately and
should not be restrictive to the one or the other. The term low voltage IR
or visual light control device refers to a control device powered by low DC
or AC voltage such as 12V DC or 24V AC, for controlling the IR or visual
light AC switching devices, including one or two way IR communication
circuits and 



attachment facilities for attaching and securing light guide or fiber optic
cables for connection with the AC switching device. The term IR or visual
light AC current sensor refers to a low voltage IR control device or AC
powered current sensor circuit for detecting by induction the AC current
drained through AC power wire, such as disclosed in above referred to US
patent applications 11/874,309 and 11/939,785 and for generating current
drain status via one way or two way IR or visual light communication
circuits, including attachment facilities for attaching and securing light
guide or fiber optic cables for connection with the AC switching devices.
The termpendingUS applications refers to the US patent applications
11/874,309 and 11/939,785 applied on 10.18.2007 and 11.14.2007 respectively
.The apparatus for remotely operating AC powered appliances and other
objects of the present invention are attained by connecting a light guide
or fiber optic cable between the IR AC switching device and a wired low
voltage IR control device for communicating one or two way IR signals
including commands to operate the electrical appliances and the IRAC
switching device, and command confirmation including the AC current
statuses of the connected electrical appliances, thereby generating on-off
status signals from the appliances, in response to the received operational
command or in response to an inquiry command (a request for status data) on
the basis of the current sensor output, thereby providing error free remote
controlling of the electrical home appliances. 



The solutionof feredby the present invention, similar to the pending US
application, is to install an add on IR or visual light operated AC devices
that include relays ,triacs and current sensors ,packaged
orencapsulatedwithwirel ess receiver andtransmitterintoa standard size
casing of an AC switch or outlet, powered through the live AC line, and
using such packaged device to augment any type of standard on-off switch
for electrical appliances or lighting and not by replacing the whole
existing electrical switches and wiring. The IR receiver and transmitter of
the add on IR AC devices are provided with attachment facilities for
connecting light guide orfiber optic cable forpropagating the one or two
way IR communication signals between the IRAC switching device, the IRAC
current sensor and a low voltage IR propagating devices, including a
modifiedversion of the IR repeater disclosed in the pending US
applications, such that the IR repeater is also provided with a reciprocal
light guide or fiber optic cable attachment. Because, the light guide and/
or the fiber optic cable are an insulator, they can be attached to the IR
AC switching device or the IR AC current sensor inside the same electrical
box. By this arrangement it is possible to power the control circuit of the
IR AC switching device from the AC power and propagate the IR communication
signal via the light guide to operate the IR AC switching device and the IR
AC current sensor. The method of adding packaged IR AC switching devices
and/or the IR current sensor devices to an exist ing standard electrical
switches 



and outlets instead of replacing them, introduces several major advantages;
one is the lowering of the overall cost of the switches and outlets,
because standard low cost, mass produced switches and outlets can be used.
The second advantage is that the "IR AC devices" provide dual operation,
manual operationvia the commonly used switches and outlets on one hand and
remote operation, in parallel with manual operation, via the IR AC
switching devices. These advantages are the other objects ofpresent
invention, attained in total harmony and with no conflict between the
manual and remote switching operation as described in the pending US
applications. The pending US applications teach the use of two types of
switches for AC appliances and light fixture, namely a single pole-double
throw (SPDT) switches for on-off switching of a given appliancesuch as used
to switch light fixture from two separate positions. In instances were
three or more switches are needed to switch on-of f the same light fixture,
another type of dual pole-dual throw (DPDT) switches connect
edinagivenstraight-cros sconf igurat ion inbetween the two SPDT switches
described above. The DPDT switches and the DPDT relays are also known as
"reversing" or 4 way switches or relays . Accordingly one of the objects of
the present invention is to attach a light guide to an IR controlled SPDT
relay connected to an SPDT light switch for operating a light fixture or
other electrical appliance, thereby maintaining the operation via a
"commonly used" manual switch and provide remote switching via the IR
controlled 



SPDT relay connected to the switch in a given configuration. Another object
of the present invention is to attach a light guide for propagating IR
commands and for operating remotely a DPDT relay for switching on-off light
fixture or other electrical appliance ina systemconnectedtoamanual SPDT swi
tchandt oamore comprehensive switching setup that includes two SPDT and one
or more DPDT switches . A s explained in the pending US applications, the
use of SPDT and DPDT relays as the "add on devices" of the present
invention, or in other known home automation's electrical relays, switches
and outlets, it will not be possible to identify the on-off status of the
appliance, unless the data of all the switches and relays status of a given
circuit are transmitted to the controller. Thismandates the feeding and
recording of all the switch's and the relay's data to the controller during
the installation, which is complicated, troublesome and prone to errors .
This may cause also complicated data handling and ensuing operational
complications, requiring the transmitting of all the data every time a
manual switch or relay is activated in the system, and this in return
introduces substantial more data traffic and processing. IR AC switching
devices incorporating mechanical relay contacts require large physical
size, because the initial current surge may be as high as 10 times the
rated current of a light bulb. For example the current drain of a 600W
light fixture, which drains 5A, may cause a surge of 5OA when it is
switched on. Such heavycurrent calls for large relay contacts and driving
current for 



the relay coil, which is expensive and bulky. For this reason another
object of the present invention is the use of dual triac circuit, termed
also SPDT triac for its SPDT switching, because triac can well absorb 10
times surge current. Moreover the use of triac enables to limit the power
fed to the appliance to, for example, 95% of the rated voltage, enabling
the use of the residual 5% AC voltage to power the CPU for controlling the
triacs including the IR receiver and transmitter, thereby providing a low
cost and simple attachment of a light guide, and the use of the existing
electrical wiring as is, by connecting the IRAC power device to the live AC
wire and the load wire, requiring no neutral wire andno changes in the
standard wiring of the electricalsystem. Another important object of
thepresent invent ion is the introduction of IRAC current sensor for
identifying when the appliance is switched on. The connecting of live AC
power line to an electrical circuit mandates a compliance with the
electrical safety laws, rules and regulations such as the UL and it cannot
be connected to low voltage communication line inside the same electrical
box. Therefore the IR AC current sensor of the preferred embodiment of the
present invention is not connected to the AC line, instead the current is
detected by AC induction, same as disclosed in the pending US applications
. The disclosed IR AC current sensor includes an IR receiver and
transmitter for receiving commands to operate an appliance and 



for transmitting in return the data pertaining the on or off status of the
appliance. However, if such appliance is a television and the electrical AC
outlet to which the television is connected to
ishiddenbehindthetelevisionset ,theon-of fstatusof thetelevision set cannot
be propagated by the IR transmitter disclosed in the pending US
applications, because it will not be in line of sight with the disclosed IR
repeater. For this reason the IR AC current sensor is attached to a light
guide for propagating the IR signals to the IR repeater disclosed in the
pending US applications. For example a television receiver can be powered
via a standard AC outlet, with the live AC wire connecting to the AC outlet
forthe television receiver passes through said IR AC current sensor. While
the power on command to the television may be transmitted via an hand held
IR remote control or via an IR repeater disclosed in the pending US
applications and/or through the video interphone disclosed in US patents 6
,603, 842 and 6 ,940, 957 and/ or the shopping terminal disclosed in US
application 10/864,311. The IR receiver and transmitter of the IR AC
switching device, including the IR AC current sensor through which the AC
power is fed, for example, to the television receiver, transmits to the
home automation controller, the video interphone or the shopping terminal,
via the fiber light guide of the present invention and through the
disclosed IR repeater, in return to a power-on command to the television
receiver, a reply that a power-on is detected, thereby updating the home
automation controller, or said video 



interphone or the shopping terminal with the television "on status" or "off
status" if the command was to switch off the television. The reference to
home automation controller hereafter is to a panel device with control keys
or touch screen and circuits similar to the video interphone and/or the
shopping terminal disclosed in the pending US applications. BRIEF
DESCRIPTION OF THE DRAWINGS The foregoing and other objects and features of
the present invention will become apparent from the following description
of the preferredembodiments of the invention with reference to the
accompanying drawings, in which: Fig.l is an electrical block diagram of a
dual triac SPDT switching circuit ,controlledviatwowayIRremotecontrolof
thehome automat ion system of the present invention; Fig .2 is an
electrical block diagram of the dual triac SPDT switching circuit of Fig.l,
controlled via two light guides or fiber optic cables or of the preferred
embodiment of the present system; Fig. 3 is another electrical block
diagram of the dual triac SPDT switching circuit with a single two way
light guide or fiber optic cable of the preferred embodiment of the present
invention; Figs.4A~4D are electrical drawings, connections and
illustrations of the known common electrical SPDT and DPDT switches and the
relays disclosed in the pending USapplications for use withhome appliances
; Figs .5A-5C are electrical drawings, connections and illustrations of
common SPDT and DPDT switches including the dual triacs circuits 



shown in Figs. 2 and 3 with two way communications via single or dual light
guides or fiber optic cables of the preferred embodiment of the present
invention; Figs .6A-6F are electrical drawing, block diagram and
illustrations ofthe current sens ingcoil sands tructures ofthepref
erredembodimentofthe current sensor s ,includinganACout let ofthepresent
invention; Figs .7A ~ 7G are illustration of the triac assemblies of Figs.l
~ 2 and of the current sensor of Fig. F including the structure of the
adjustable two way IR TX and RX heads and the dual light guides or fiber
optic cables install and locking structure of the preferred embodiment of
the present invention; Figs.8A ~ 8F are illustrations showing the command
converters and further examples of the install and the locking of a single
or dual light guides or fiberoptic cables of the preferred embodiments;
Figs .9A ~ 9C are illustration and block diagram of the communication
distributor and power supply, including the light guide or fiber optic
cable circuits, connections and support; Fig. 10 is a system illustration,
summarizing the interconnection of the home automation system of the
present invention; and Fig. 11 is an illustration showing the setup and
operation of the home automation of the present invention. DETAILED
DESCRIPTION OF THE PREFERRED EMBODIMENTS Shown in Fig.4A is a well known
basic on-off switching circuit, for switching AC appliances, including
appliances such as lightfixtures, from two independent switches Sl and S2 .
The standard on-off switches Sl and S2 are known as a single pole-dual
throw 



(SPDT) switches that includes lever actuated spring contacts for making or
breaking the electric circuit carrying A C current to the appliance.
Remotely operated switch used for home automation disclosed in the pending
US applications is in fact an SPDT relay contacts for making or breaking
the AC current fed to an AC appliance, such as the relay assembly 6 of
Figs.4B and 4D. The basic switching circuit of Fig.4A connects the two
switches via two traveler lines and the shown circuit of the SPDT relay
assembly 6 , disclosed in the pending US applications, is connected viadual
traveler lines toacommonlyusedSPDTACswitchlB illustrated in a corresponding
circuit shown in Fig.4B for providing two independent on-off switching of
an AC appliance, remotely via the relay assembly 6 and manually via the
switch IB. The switching circuits of Fig.4C and the corresponding switching
circuits illustrated in Fig.4D explain how it is possible to switch a given
appliance on-off remotely via the relay assembly 6 and via a manual on-off
switchlBandnnumberof DPDTswitches 1C. TheswitchS3-l/S3-2 of Fig.4C, which
is the illustrated switch 1C of Fig.4D is a known dual pole-dual throw
switch (DPDT) for connecting the traveler lines straight or cross . A s
explained in the pending US applications the straight-cross switch over
enables n number of switches 1C to be connected in a cascading circuit for
manually switching the electrical appliance on-off, independently via any
one of the switches .For error free remote switching of an appliance it is
necessary 



to know the appliance on or off status. It is possible to know the on or
off status when using a remote Iy operated single pole -single throw (SPST)
relay, on the basis of the commands fed to the relay driver circuit, but it
is far more reliable to provide a returned confirmation data from the
appliance by detecting the current drain of the AC appliance. The pending
US applications disclose two way IR communications for remotely operating
appliances including the receiving of a returned data, however, because of
movements within a room may obstruct the line of sight of an IR remote
on-of f command to a given appliances , including a command from an IR
remote control repeater 70 or 90 shown in Fig. 10, the returned
confirmation and/or the on or off command itself may become obstructed and
unreliable. The IR repeater is also disclosed in the pending US
applications. Another issue is the connections via the travelers 1 and 2
shown in Figs.4B and 4D that make the on or off state of either switch
lever 5 or 5C unclear and non-defined. This is why the positions of the
levers 5 and 5C shown in Figs.4B and 4D are not termed on orof
f,butaspositionl (Pos .1 ) andposition2 (Pos.2) . Theinability to have a
defined on-off state of either the SPDT switch or the DPDT switch and/or
the SPDT relay shown in Figs.4B and 4D presents asystemreliability issue.
The reason for this is the impossibility for the relay to identify the
manual switch or switches positions. To provide a reliable on-off status to
the video interphone or the shopping terminal, that are controlling the
electrical systemsof the home automation disclosed in the pending US
applications, 



calls for the use of the current sensor shown in Figs .6A ~ 6F and through
the dimmer circuits 6MIR, 6M-2 and Mof thepresent invention shown in Figs
.1 ~ 3 . Shown in Fig.l is a single pole dual throw switching circuit 6MIR
including dual triacs 223 and 224 for replacing the SPDT relay assembly 6
shown in Figs.4B and 4D. The main reason for replacing the relay 6 with
triacs is the large surge current needed to switch incandescent lamps.
Current surge for incandescent lamps, for example, may be 10 times the
rated power, whereby a 600W light fixture that drains 5A (120V) at the
rated power, will have a surge current of up to 5OA when its light is
switched on. SPDT relays that support 5OA current surges are big, use high
power magnetic coil, are very costly and are not practical for a residence
home automation system. The triac switching circuits support high current
surges, such as the rush current surges when incandescent lamps are
switched on. The well known triac devices 223 and 224 provide for high
current surges of over 10 times the rated current and can control the
current flow through them, offering the added function such as dimming the
lights, by delaying the trigger pulses, timed against the AC power zero
crossing. To have the triacs fully conductive (full on state) calls for
triggering the triacs at each consecutive zero crossing time.The dual triac
switching and dimming circuit 6MIR of the preferred embodiment of the
present invention shown in Fig.l can be switched 



on or off via an IR remote control or through an IR repeater/driver 70 or
90 shown in Fig. 10, positioned in a line of sight. The dimmer circuit 6MIR
can replace the SPDT relay assembly disclosed in the pending US
applications, while an IR remote control device can also control the
dimming function of the triacs 223 and 224. The shown SPDT dimmer circuit
6MIR is connected to a load (appliance) via two traveler terminals 1 and 2
and via the switch pole L of the SPDT switch Sl. The live AC line is
connected to the ground plane G of the circuit 6MIR through a high current
toroidal or other chock coil Ll. The DC power for operating the CPU 210 and
other internal devices and circuits is drained from the AC power line
connected between one of the traveler lines to which the SPDT switch Sl is
connected and the ground plane (the live AC line) of the circuit. The AC is
drained via two independent rectifier lines Rl, Cl and D3 or via R2 , C2
and D4 for feeding the rectified power to the zener diode D5 and the VCC
regulator 227. The independent first rectifier line comprising Rl, Cl and
Dl is shown connected between terminal 1 via traveler 1 (to the load) and
the ground plane G , i.e., in parallel to triac 1 . The rectifier diode D3
feeds the rectified AC current to the zener diode D5 and the VCC regulator
227. The zener diode D5 ensure stable voltage feed to the VCC regulator
227, and the capacitor C3 is a large, low voltage electrolytic capacitor to
filter the 50 or 60Hz rippleand for storing the rectified DC current for
feeding the voltage regulator 227 with peak DC currents needed for
operating all of 



the internal circuits and devices of the 6MIR. When the SPDT switch Sl is
switched over (switching the appliance off) it connects the traveler 2 to
the load. This switches the power to the second rectifier circuit
comprising R2, C2 and D2, connected between terminal 2 (to the load) via
traveler 2 and the ground plane G , i.e., in parallel to triac 2 . The
rectifier diode D4 feeds the rectified AC current to the zener diode D5 and
to the VCC regulator 227 . This switchover connections via the traveler
lines, between the SPDT dimmer 6MIR and the SPDT switch Sl, and the dual
rectifier circuits ensures that the rectified AC power is fed to the
internal circuits of 6MIR irrespective to the pole position of the SPDT
switch. Dl and D2 are reversed polarity diodes for driving current during
the negative cycle of the AC current ,while Cl andC2 are low impedance
capacitor approved by the respective authorization bodies such as UL (USA)
or VDE (Germany) to be connected into live AC power circuit. The capacitors
with a capacity from 0.1 Micro Farad and up 0.82 Micro Farad, having a
selected impedance, for the 50 Hz or 60 Hz of the power line, for
conducting small AC current of several mili Amperes, sufficient to drive
all the internal circuits of the SPDT dimmer circuit 6MIR. Because the
rectifier circuits 1 and 2 are connected in parallelto the respective
triacs 1 and 2 , the voltage across the triac will be the full AC power
line voltage, such as 120V in the US or 230V in Europe, when the triac is
in off state. When the triac 



is in full on state, i.e., the triac is triggered to a full conductive
state, the residual voltage across the triac will be a practical zero,
thereby removing the power source from the rectifier line connected to it
in parallel and cutting off the power (VCC) to the dimmer circuits. For
this reason the preferred embodiment of the present invention limits the on
state current of the triacs 1 and 2 such that a minimum of 7V ~ 10V AC
residual voltage remains across the triac. Such limits provide on voltages
of, for example, 113V AC for US powered appliances and 220V AC for European
powered appliances, which represents 94% and 96% efficiency respectively.
Yet even these minor deficiencies are simple to overcome by introducing a
neutral A C line to the dimmer circuits 6MIR, 6M-2 and 6M of Figs.l - 3 . A
s explained above and in the pending US applications the reason for not
providing neutral line is the intent to connect the dimmer circuit 6MIR,
6M-2 and 6M in the same way as a mechanical, commonly used AC switch is
connected. Since the standard lighting wiring use only live AC and load AC
lines, i.e., only two wires are commonly found in the conduits and the back
boxes, the intent of the present invention is to use only the commonly
existing two wires of the lighting system, with no changes.Yet, the
existing rules and regulations of the known electrical wiring and codes do
not prevent the introduction of AC neutral line into the conduit and any of
the AC electrical back boxes, and the connections of such AC neutral line
to the dimmer circuits 



6MIR, 6M-2 and 6M are permitted. Accordingly, the dimmer circuits 6MIR,
6M-2 and 6M can be provided with neutral terminal N , shown in Figs .1 - 3
in doted lines, for feeding AC current to a rectifier line comprising R6,
C6, D6 and D7 . This rectifier circuit that is fed by a full AC power (120V
or 230V etc.) can use far smaller AC capacitor C6, such as 0 .lmF and
thereby eliminate the larger two capacitors Cl and C2 and all the
components of the two rectifier lines including Rl, R2, Dl, D2 , D3 and D4
and provide sufficient DC current to the circuits for switching the triacs
223 and 224 to a full on - full off i.e. , zero current for off state and
100% current for on state by either one of the two triacs 223 and 224.
Returning back to the preferred embodiment of the present invention, the
dimmer circuits 6MIR, 6M-2 and 6M of Figs.l ~ 3 , shown to be connected
between the live AC line via one of the switched traveler to the load,
having the current through the triacs 223 or 224 limited to a current that
causes a residual voltage drop across the triac to 7V - 10V AC. This
residual voltage drop becomes the AC power source for the rectifier lines 1
or 2 . The low AC voltage levels mandate the use of larger capacitors,
i.e., having lower impedance, such as 0.68mF (Micro Farad) in order to feed
sufficient rectifiedcurrent to the VCC regulator 227. Accordingly, the
capacitors Cl and C2 are differently selected for the different dimmers
used in the different countries, providing a maximum current through the
triacs 123 or 124 and programming the CPU 30 to operate the 



triacs as close to 100% efficiency as possible. The efficiency is also
achieved by the use of internal components, devices and circuits that
consume low current, such as the shown circuits in Figs.l - 3 . From the
above description it becomes clear that the SPDT dimmer circuits 6MIR, 6M-
2 and 6M can be installed into a standard electrical AC boxes and wired
into standard, commonly used electrical wiring without any changes being
made to the basic wired electrical systems, and that the triacs can be
switched on for powering the appliances, such as light fixtures with 94% ~
96% efficiency depending on the rated AC voltage standard of a given
country, state or a region. On the other hand the introduction of a neutral
AC line to the dimmer circuits 6MIR, 6M-2and6Mprovides
thedimmerswitharectif ier circuit that enables the triacs 223 and 224 to
switch the power on to its 100% efficiency. As explained above the well
known triac 223 or 224 switches on by feeding a trigger pulse Tl or T2 to
the triac trigger terminal. The trigger switches on the triac for a
duration until the next zero crossing of the AC power line. For a full 100%
switch on periods the triacs must be re- triggered at each zero crossing
with no delay.To dim the light the triac is fed with a delayed trigger. The
time delay can be calculated on the basis of the A C line frequency such as
the 60Hz in the US and 50Hz in Europe or other countries. The time duration
between two zero crossings for the 60Hz of the US is 8 .33 mili seconds
(half of one sinusoidal cycle of 16 .66 m sec . ) 



and for the 50Hz of the EC is 10 mili seconds (half one sinusoidal cycle of
20 m sec.) respectively, of the AC power frequency. The delay (as selected)
in triggering the triac switches the triac on with a sharp rise or fall
time that causes sharp switching current and noise. Such noise is reduced
or eliminated by the use of large chock coil Ll, using toroidal and other
well known AC chokes and variety of AC capacitors, ferrites and other noise
filters (not shown) . Shown in Figs.l ~ 3 are the zero crossing detectors
225 and 226, each comprises a comparator circuit connected to a resistor
RlL and R2L respectively for feeding each comparator with an AC signal of
each traveler line 1 or 2 . The comparators of the zero crossing detectors
225 and 226 are fed with a reference DC level, using the resistors R3 and
R4 divider for introducing a predefined DC reference between the ground
plane level (of the live AC) and the VCC, for detecting the zero crossing
of the A C line and moreover, detecting which of the two traveler lines is
connected to the load via the SPDT switch Sl. The resistors R3 and R4
values are pre-conf igured such that thecomparator circuit 225 or 226 will
reverse its state whenever the AC voltage level , in either the positive or
the negative sinusoidal curve, intersects the zero crossing point.
Irrespective of when the comparator reverses its state from positive to
negative or vice versa from negative to positive, such change of state
becomes the zero crossing reference point fed to the CPU 30 . The potential



of the other non connected traveler line 1 or 2 (open line) is essentially
the same potential as the ground plane potential, and thus will not cause
the comparator circuit 225 or 226 to reverse its state. Accordingly the CPU
is fed with zero crossing data only from the comparator associated with the
traveler line 1 or 2 that is connected via the SPDT switch Sl to the load.
It is clear therefore that the CPU is refreshed with the zero crossing time
and is updated with the identification of which traveler line is connected
to the load. The CPU can therefore generate a trigger pulse Tl or T2 on the
basis of the zero cross timing, the connected traveler 1 or 2 and the
received command on or off or a given dimmer level that is fed to the CPU
30 through the IR remote control receiver 32 via the IR photo transistor or
photo diode 12. The trigger pulse Tl or T2 are fed to the trigger input of
the triac 223 or 224 respectively with no delay for on command and with a
programmed delay, commensurating with a received dimmer setting level
command from an IR remote control device. When an off command is received
the CPU 30 will stop feeding the trigger pulse Tl or T2 to the triac that
is connected through a traveler1 or 2 , with the load (appliance) via the
SPDT switch Sl. Instead the CPU will feed a non delayed, i.e., full on
trigger pulses to the other, the "non connected" triac. This enables the
user to switch on the appliance via the manual SPDT switch Sl by switching
over the switch lever from pos .1 to pos .2 or vice versa. This can also
switch the appliance on via the IR remote control by a command 



to trigger the switched off triac. Such ability to freely switch the
appliance via the commonly installed manual switch and via an IR command
through the home automation networks is similar to the disclosed on-off
switching in the pending US applications. Moreover the CPU 3D is able to
confirm if the load is connected to a switched on triac, switched off triac
or "dimmed" state triac, thereby the CPU can positively identify the on or
off or dimmed status of the appliance and feed such data via the IR driver
33 and the IR transmitter 13 to the system controller, to a shopping
terminal or to the video interphone disclosed in the pending US
applications . When the user switches off the appliance via the SPDT switch
Sl, the CPU receives the zero crossing data through the newly connected
traveler 1 or 2 , but the CPU will memorize via its memory 3OA the last
entered trigger timing (switching over the mechanical switch Sl does not
change the last received command memorized in the memory 30A) , therefore
the CPU will continue to feed repeatedly the on or a dimmer level command
to the triac 223 or 224 that is no longer connected, on the basis of the
zero crossing data fed from theother traveler line that was manual Iy
switched over to . This enables the use of dual triacs circuits 6MIR, 6M-2
and 6M in combination with the manual SPDT or DPDT switches for providing
both a manual andaremote switching on-off, fully
compatiblewithandareplacement to the disclosed relays in the pending US
applications. The trigger Tl or T2 fed by the CPU is buffered via the
buffers 



220 or 221 respectively for feeding a pulse level and current needed to
trigger the triacs 223 and 224 . The buffer is a well known buffer
amplifier, such as transistor or IC, however depending on the level and the
current capacity of the I/O ports of the CPU 30, the buffers 220 and 221
may not be needed and not used, in which case the trigger pulses Tl and T2
are fed from the CPU 30 directly to the triacs 223 and 224 trigger inputs.
The IR receiver 32, the photo transistor or photo diode 12, the IR driver
33 and the IR transmitter or LED 13 are well known circuits and devices,
commonlyavailable indifferent IC or discrete packages, encapsulated with IR
pass filter and/or low pass filters. The IR receiver and transmitter
circuits 32 and 33 are also disclosed in the pending US applications, for
communicating IR signals in air and in line of sight, such as used by hand
held remote control and via IR driver. The shown rotary digital switches
34-1 and 34-n are address setting switches for identifying the room or zone
in which the appliances are located and the type of the appliance and are
also disclosedin the pending US applications. The switch 235 is a select
switch such as a tact switch or a key for manually operating the dimmer by
keying the dimmer level, one step at the time and one step after another in
rotation, up-down or such as on-down-off or off-up-on and the like. Though
the key or switch 235 is shown as a single key or switch, a plurality or
set of keys, such as on, off, and preset dimmer level keys, switches or
potentiometers can be used, 



providing direct switching and dimming selection through a given selector,
key or button. Fig. 2 shows an SPDT dimmer circuit 6M-2 ,having identical
or similar circuits and devices employed in the SPDT dimmer 6MIR, with the
exception of the IR RX and LPF 32 the photo transistor 12, the IR TX 33 and
the IR transmitter or LED 13 . As will be explained later, the preferred
embodiment of the mechanical structure of the dimmer 6MIR however is also
different from the structure of the dimmer 6M- 2 shown in Fig. 2 The two
way remote communication between the command converter 259P and/ or the
TX/RX drivers 33A and 32A of the home automation system and the dimmer 6M-
2 of Fig. 2 is structured for communicating via dual light guides or fiber
optic cables 252 . Fiber optic cables can propagate efficiently the
commonly used IR signals in the 850 ntn or 940 nm wavelength band or
spectrum. Therefore the TX driver 33A, the transmitter 13A, the RX and LPF
circuit 32A and the photo transistor or photo diode 12A shown in Fig. 2 can
be an identical or similar to the IR TX driver 33, the IR transmitter 13,
the IRRX and LPF circuit 32 and the photo transistor or photo diode 12. The
difference will be in the physical/mechanical structure of the transmitter
13A and the photo transistor or diode 12A that are fed via such fiber optic
cables, versus the transmitter 13 and the photo transistor or diode 12 that
communicate via open air in a line of sight. In contrast when using light
guide cable instead of the fiber optic 



cable, the use of the visual spectrum band is much more efficient. Light
guide is manufactured for example by Toray Industry. The light guide cables
are efficient in the red wavelength, in particular the least attenuated
wavelength is the red color in the 650 nm band. The advantages of the light
guide versus the fiber optic cables, within the context of home automation
communications are many . The light guide can be used with acceptable
attenuation for up to 50 meter or 160 feet . The light guide can be bended
into radiuses as small as 5 mm or 0 .2 inch. It is soft and can be fed into
conduit and it is not flammable and therefore can be loosely fed onto drop
ceilings or behind paneled walls. Light guide does not require the
termination processing of fiber optic cables, it can be cut by a sharp
knife and requires no polishing and no lapping process. The cut surfaces
end's of the light guide cables can be literally attached to the emitting
surface of a low cost red LED 13A and tothe receiving surface ofa low cost
visual spectrumphoto transistor or photo diode 12A. The light guide cable
end can be glued or crimpedonto a self locking plastic plug (not shown) ,
or otherwise attached to the LED 13A and to the photo transistor or diode
12A as shown in Figs.7E ~ 7G and 8A - 8F, without the use of the high
precision connectors of the commonly used fiber optic cables . The light
guide cables can be attached to position by screws , simple plastic molded
holders or self clamping into position, such as the examples shown in
Figs.7F, 7G, 8A ~ 8F and 9A ~ 9B. 



The propagated protocol via the light guides or fiber optic cables can use
the same protocols as used by the IR remote protocol to the dimmer 6MIR and
the confirmation reply from the dimmer 6MIR. Alternativelyamodif
iedprotocol or different protocols, structure and speed for communicating
with the dimmers 6M-2 and 6M of Figs. 2 and 3 can be employed. The
preferred dimmers embodiments shown in Fig.l, Fig. 2 and Fig. 3 use
identical protocols, with simplex communication (at a slow baud rate such
as 1200 baud) for the command and confirmation exchanges between control
devices and appliances in the same room or zone . The combined two way
TX-RX driver/receiver 33A and 32A, that is also referred to as a
transceiver, of the command converter 259P feed and receive the protocols
via the LED 13A and photo transistor or diode 12A, reciprocal to the LED
13A and the photo diode 12A of the dimmer circuit 6M-2 . The command
converter 259P further exchanges the communication protocols with the home
automation system distributor 6OM (shown in Figs .9A and 9C) via the
twisted pair communication line 1OP, which also feeds the DC power
foroperating the command converter 259P. A command converter 259P can be
incorporated for example inside IR wall driver 70 or IR ceiling driver 90
for communicating with the relay disclosed in the pending US applications,
the dimmers of the present invention or the current sensors via optical
guides or fiber optic cables 252 in addition to via IR in line of sight.
The ceiling or wall driver devices are shown in Fig. 10 and are fully
explained in the 



pending US application. The difference between the driver devices
ofthependingUS applications and the drivers ofthe present invention is the
use of visual spectrum communications such as red light in the 650 nm
wavelength, and the connection via the light guide orfiberoptic cables
inadditionto, orinsteadof theIRcommunication, in line of sight. The dimmer
circuit 6M shown in Fig. 3 is electronically identical with the circuits
6M-2 and so are the command converter 258 and the two way TX-RX
driver/receiver 33A and 32A, which are identical with the command converter
259P and the two way TX-RX driver /receiver 33A and 32A or transceiver of
Fig. 2 . The difference between the two dimmers and the control circuits is
the introduction into the dimmer 6M and the command converter 258 of a half
mirror optical prism 255 for communicating the two way signals via a single
light guide cable 252. The prism 255 shown in Fig. 3 inside the dimmer
circuit 6M and the command converter 258 is a well known optical prism,
known also as half mirror prism. The prism 255 deflects the received
lightor IR signals to the surface of the photo transistor or diode 12A via
the half mirror created by the half mirror surface coating of the combined
prism and passes through the transmitted light, within the visual spectrum
or the IR signals, from the transmitting LED 13A surface. The shown prism
can be constructed of two pieces of different glass materials, coated and
bonded, or it can be an injected two pieces of clear and transparent
plastic materials. 



Many different techniques can be applied for constructing the prism 255,
shown in Fig. 3 as a large prism, far bigger than the LED, the photo
transistor and the light guide, but in practice a small plastic molded
structure with a well known polarized coating at one end can be used, and
such coated plastic structured prism is used in the preferred embodiment of
the present invention. In the following the term "transceiver" may refer to
a TX-RX circuits 33A and 32A including the LED 13A, the photo diode 12A
with or without the prism 255 . Because the two way communications via the
prism are conducted in a simplex communication which enables a receive only
state, or transmit only state, the cross talk or leakage of light signals
from the transmitter 13A to the receiver 12A or vice versa, wherein a
portion of the received signal reaches the surface of the transmitter 13A
or leakage of a transmitted light reaches the photo transistor 12A surface,
becomes non important and immaterial. The importance is that the intended
direction is not attenuated severely by the prism 255. Such prism structure
is obtained by the injected plastic method with good results and at a low
cost. However well known prisms 255 with low cross talkcan be used for
communicating two way duplex signals, when duplex Communications are
needed. Fig. 5A illustrates the dimmer 6M-2 being connected to an SPDT
switch IB for switching an appliance on-of f or for dimming a light
fixture, wherein the dimmer 6M-2 can be installed into an electrical back
box (not shown) close to the switch IB and interconnect via the 



traveler lines 1 and 2 and to the live AC within the electrical boxes . The
dimmer 6M- 2 is shown to support the two way communication with a control
circuit (not shown) via dual light guides or fiber optic lines 252, fed
with confirmations and statuses via the TX 13A, driven by the TX driver 33
and receive the on-of f and dimmer level commands through the photo
transistor or diode 12A and via the RX circuit 32. Fig. 5B illustrates the
dimmer 6M having the same electrical circuit shown in Figs. 2 and 5A, the
difference is only in the two way communication propagated via a single
light guide or fiber optic cable 252 using the prism 255 also shown in Fig.
3 . The prism 255 directs the received commands to the photo transistor or
diode 12A and the returned confirmation or statuses through the LED 13A.
Outside this additionof theprism255 ,the dimmer circuit 6M operates the
same way as the dimmer 6M-2 and 6MIR explained above. Fig. 5C illustrates a
switching circuit incorporating one DPDT switch 1C for providing additional
manual switch or switches to the SPDT switch IB. Even though not shown, n
number of DPDT switches 1Ccan be cascaded through the traveler lines 1 and
2 , with each such switch can independently, irrespective of other switches
or the dimmer position, switch the appliance on-off . This is because the
DPDT switch reverses the traveler lines connection from straight to cross
or vice versa from cross to straight. Outside the DPDT switch addition the
dimmer 6M-2 is identical in every respect to the dimmer 6M-2 shown in Fig.
5A. It becomes obvious 



from the above explanation and the illustration of Figs.5A ~ 5C that the
dimmers 6M-2 and 6M can be installed inside electrical boxes and be
connected via two travelers, live AC line or AC load line and process two
way control communications via light guide or fiber optic cables. It is
also obvious that such dimmers comply with the electrical codes and can be
operated remotely via the home automation control circuits or manually via
the commonly used SPDT or DPDT switches. Shown in Fig .6A and Fig .6B are
two current sensing coils , a toroidal coil 31 and a coil assembly
including coil 31B and a ferrite core 3IA. The current sensing coils of
Figs .6A and 6B are used for sensing the AC current fed through the AC wire
8 by induction. Fig. 6C shows a current transformer 3IT that outputs a
signal corresponding to anAC current fed through its primary coil and
through the intersected AC wire 8A and 8B . The coils 31 and 31B and the
current transformer 31T are disclosed in the pending US applications and
are only brief Iy explainedabove . ThependingUS applications describe the
different current sensors assemblies that are powered by a low voltage
DC,fed along with two way propagated communication signals, via a twisted
pair wires. The current sensors assemblies using the coils 31 and 31B
disclosed in the pending US applications are not connected to the AC power
line andthereforecanbemountedintoelectrical boxes accommodating low voltage
wires. However, nothing is said in the electrical and safety codes and
rules, such as published by the UL, about current 



sensors as disclosed in the pending US applications, because such current
sensor assemblies never existed before. This represents a complex uncharted
territory of electrical codes, rules and regulations . Accordingly the
present invention covers AC current sensors shown in Figs.6D, 6E and 6F and
similar current sensors combinations that are powered by the AC power line.
AC powered devices are the subj ect of the electrical codes and can be
processed for safety approval and used in homes, residences and offices and
be mounted into standard electrical boxes side by side with AC switches,
outlets and other AC devices. Fig.6D shows the block diagram of the AC
current sensor assemblies 4M, 4M-2and4MIRof thepref erred embodiment of
thepresent invention. The shown current sensing device is the AC current
transformer 31T, however the shown current sensing device in Fig .6E is a
toroidal coil 31 that can be used instead of the AC current transformer
31T. Similarly any other current sensing coil structure such as the coil
assembly 31A/31B of Fig. dB or any other circuit or device that generates
signal output corresponding to the AC current drainby the appliance can be
used. The current sensors 4M, 4M-2 and 4MIR can be similar to the current
sensors disclosed in the pending US applications or a range of current
sensors that are built into or are an add on to an AC outlet socket, or are
an integral part of an AC power outlet or socket, such as the integrated
4SM socket/sensor assembly. The integrated AC current sensors including 4SM
that is connected via single fiber 



optic cable or light guide (not shown) , the 4SM-2 connected via two fiber
optic cables or light guide that is shown in Fig. dF and the 4SMIR that
communicates IR signals in line of sight shown in Fig .6D . The current
sensors of the present invention offer a simple low cost and as explained
below, simple to set and operate. They offeralsothe ability tomonitor all
appliancesand current consuming devices in the residence, office or
factories and set-up centralized control to reduce unnecessary current
drain by unnecessarily operating electrical appliances. Fig.6D shows the
rectifying circuit for feeding regulated DC to the CPU 30 and to the
associated circuits of the shown current sensors 4M, 4M-2 and 4MIR, and for
the integrated current sensors 4SM, 4SM- 2 and 4SMIR that are not shown in
Fig.6D. An example of the 4SM-2, combining current sensor and AC outlet
socket S in one integratedunit , is shown in Fig. 6F. This integrated
current sensor 4SM-2 similartoallother current sensorsof the preferred
embodiment of the present invention employ a similar rectifier and power
regulationcircuitshowninFig. 6D. Therectif iercircuitcomprisingR6, C6, D6,
D7 and the regulation circuit comprising C3 , D5 and VCC regulator 227 are
fully explained above and are shown in dotted lines in the dimmer circuits
6MIR, 6M-2 and 6M of Figs.l, 2 and 3 . The current transformer 3IT shown in
Fig. D can be replaced by the toroidal coil 31 shown in the current sensor
4M of Fig. bE . The current sensor 4M is similar to the current sensors
disclosed 



in the pending US applications ,with the exception of the DC powering
circuit discussed above and the two way control and data signal
propagation, shown in Fig. bE as propagated via single fiber optic cable or
light guide 252. The disclosed current sensors in the pending US
applications propagate the two way signals via IR in line of sight, via
wireless RF and via a wired network of a twisted pair wires. Fig.6D shows
the two way IR communication circuits comprising IR RX 32 with photo diode
or photo transistor 12 and IR TX 33 with IRLED13 . It further shows the
twowayvisualspectrumcommunications via light guides 252, comprising RX 32A
with photo diode or photo transistor 32A and TX 33A with visual spectrum
LED 13A. The shown two way IR communications are propagated in open air and
in line of sight, while the visual spectrum communications are propagated
via the two light guide cables 252. Even though Fig.6D does not cover all
the communication options, the combined presentation by Figs .6D, 6E and 6F
demonstrate clearlythat any combinations of IRorvisual
lightpropagationsarepossible . This includes the use of a single or dual
fiber optic cables 252 and/or the use of a single or dual light guide
cables 252 ,by providing the corresponding TX and RX circuits 32 and 33, or
32A and 33A, along with the corresponding photo diode or photo transistor
12 or 12A and LED 13 or 13A. The inclusion of the prism 255 shown in Fig.6E
that is fully explained above and shown in Figs. 3 and 5B, makes it obvious
that a single or dual fiber optic or light 



guide cables 252 can be used. The difference between the two way IR and
visual spectrum drivers and receiving circuits, comprising IR RX 32 and IR
TX 33 versus the two way visual spectrum circuits comprising RX 32A and TX
33A, concern mainly the carrier frequency. The commonly used carrier
frequency for IR remote control devices is 38 .5 KHz. However other carrier
frequencies such as 40 KHz ~ 60 KHz, or any other frequency in up to the
100 KHz range or higher, are used and can be used with the present
invention . It is important to note that the carrier is encoded or AM
modulated by the IR TX driver 33 using commands and data protocols that are
stored in the memory 3OA of the CPU 30 of Fig .6O . On the other hand the
IR receiver 32 include a decoder or detector for decoding the envelope of
the received commands or data, or for detecting the demodulated command for
outputting the envelope of the communicated command or data. When a slow
baud rate signals are propagated for switching LEDs (visual or IR) on-of f
and when such light or IR signals are propagatedfrom point to point via
light guides or fiber optic cables, it is far simpler to generate only the
envelopes of the control commands and statuses . The communication circuits
are simpler because there is no need to generate carrier signal or to
modulate the carrier signal ,nortodemodulatethereceivedsignal . Accordingly
a carrier frequency generator as well as encoding or modulating and
decoding or demodulating circuits are not needed and are not used. Instead
the CPU 30 can generate and feed directly to the LED 13A or via 



a simplified driver 33A IR or light pulses i.e., the envelopes of the
protocols. Similarly the photo diode 12A can be directly connected to the
CPU 30 or via a simplified RX 32A, providing two way exchange of commands,
statuses, confirmations and other data. Such substantially simplif
iedprocessing circuits are incorporated intheCPU3
0andtheTXandRXcircuits32Aand3 3A, thereby substantial Iy cutting the
hardware of the signal processing chain, reducing the component sneededand
the total cost of the current sensor assemblies, the AC relays and the
dimmer circuits, providing lower costs products with greatly improved
accuracy, performance and reliability. The CPU 30, the memory 3OA, the IR
receiver and transmitters 32 and 33 and the switches 34-1 and 34-n that are
used to set a room or zone address and identify the connected appliance,
the current sensors 3IT, 31 and the coil assembly 31A/31B along with the
current detect ionprocesses are fully disclosed in the pending
USapplication and are incorporated herein by reference. When IR signals are
communicated in line of sight, the visual spectrumcircuits and devices 32A,
33A, 12A and 13A shown in Fig. dD are not needed and are not used,
alternatively when fiber optic or light guide cables are used, the IR
receiver and transmitter circuits and devices 32, 33, 12 and 13 are not
needed and are not used. Otherwise the current sensor assemblies 4M, 4M-2,
4MIR, 4SM, 4SM-2 and 4SMIR along with the dimmer circuits 6M, 6M-2 and 6MIR
and the relays disclosed in the pending US applications share common
programs, embedded into the CPU 30 and/or into the memory 3OA. 



All the referred above devices communicate and operate using same
protocols, making the system simple to use and operate, however different
programs can be made, having varying protocols as the need may arise. When
propagating the two way IR signals through an IR link, in line of sight,
instead of the fiber optic cables or light guides, the link between the IR
components or the line of sight become important item that need to be
addressed. The disclosed IR drivers in the pending US applications teach a
simple adjustable structure, a similar structure for perfecting the IR link
by adjusting the direction of the line of sight of the photo diode or photo
transistor 12 and the LED 13 is implemented with the present invention. It
is preferable of course to provide a similar adjustable structure to the AC
current sensor assemblies 4MIR (not shown) and 4SMIR shown in Fig. 7C and
to the dimmer assembly 6MIR as shown in Figs .7A ~ 7B. The IR LED 13 and
the photo diode or photo transistor 12 shownin Figs.7A ~ 7C are
encapsulated in a truncated ball shape holder 12H that is supported by a
round or circled cutout, comprising the bottom side 12B and top side 12T of
Fig.7B. The shown cutouts are structured to provide for upward and side way
adjustments of the LED 13 and the photo diode 12 toward the ceiling IR
driver 70 and/or the wall IR driver 90 shown in Fig. 10 and disclosed in
thependingUS applications ,but the cutouts canbe made for adjustment
downward as the need arises . The cutouts are sized to provide tight 



gripping of the truncated ball or other rounded shape holder 12H, such that
the IR LED 13 or photo diode 12 will require finger force to overcome the
grip and not to be loose. An adjustment by human finger pressure with no
special tool enables the user to readjust the "in line of sight" at any
time as the need arises. The structure shown in Figs .7A ~ 7C or any other
structure for providing simple adjustment, including adjustment by a tool
such as screw driver (not shown) , is clearly advantageous, because AC
switches, dimmers, AC sockets and outlet assemblies that are mounted
onwallareobstructedregularlyoratrandombyappliances ,furnitures and the
like. It is therefore preferable that their LED and/or the photo transistor
are easily adj usted for directing the IR signals into a line of sight.
Figs.7D and 7E show a structure of the dimmer assemblies 6M/6M-2 of Figs .2
and 3 , using the light guide or fiber optic cable 252 for communicating
commands, statuses and data. Fig.7D shows the front of the dimmer 6M/6M-2
including the setting switches 34-1and 34 -n for setting a zone or a room
address and/or appliance address and the select key 235 . Fig. 7EaI so
shows the inner structure to include the dual triacs 223 and 224, the chock
coil Ll, the select key 235 and the sett ing switches 34-1/34-n, whichare
explained and discussed above. Fig. 7E shows the two light guides or fiber
optic cable 252 installed into the dimmer 6M-2. Even though a prism is not
shown in Fig.7E, it is obvious that the prism 255 shown in Figs. dE , 8E or
8B can 



be included in any of the dimmers or the current sensors for connecting to
and communicating with the dimmer or the current sensor via a single light
guide or fiber optic cable 252, such as shown in the dimmer 6M of Fig. 3 .
The dimmers 6MIR of Fig.7B and 6M-2 of Fig.7E are shown with a neutral AC
terminal N . A s explained above the preferred embodiment of the dimmers of
the present invention can be connected between the AC live line and the two
travelers 1 and 2 only, or they can be connected also to the neutral line
when such line is extended into the electrical box intended for the dimmer
. Such neutral wire enables a simpler rectifier circuit inside the dimmer,
and provides for full on (100%) switching. Otherwise the structure and the
applications of all the dimmers shown in Figs .1 ~ 3 and in 7A, 7B, 7D and
7E are same, and can be operated via IR commands in line of sight, via
single/dual light guides or fiber optic cables 252.The advantages offered
by connecting a single cable 252 versus two cables 252 to the dimmers (for
dimming light fixtures and for switching on-off different electrical
appliances) , as well as for connecting the current sensors of the present
invention, including current sensors integrated with an AC socket or outlet
S such as shown in Fig.7C, are many. The most obvious advantage is the
cost, providing and installing single light guide or fiber optic cable 252
versus two, offer literal half cost in materials and substantial additional
savings in installation costs. 



The installation of a single cable 252 is a simple process explained below,
while the installation of two cables 252 require the identification of the
receive line and the transmit line . Of course it is possible to have the
jackets of the light guide or the fiber optic cables 252 in different
colors or markings, but as each of the cables is connected at one end to a
transmitter (LED) 13A and in the other end to a receiver (photo diode) 12A,
the installer or the electrician that connects the two light guides or
fiber optic cables 252, such as shown in Fig.7E, has to be aware and
identify the receiving line and the transmitting line before actually
connecting them. The preferred embodiment of the present invention includes
a cable identification program embedded into the system controller,
including the referred to above video interphone monitor or shopping
terminal, such that all the transmitting LEDs 13A will switch on, thereby
providing the installer or the electrician the abilityto visually see and
identify the propagated light through the light guide 252 (visual light
such as red or yellow or green) and/or detect an IR radiation via an IR
detector. Once a light guide or fiber optic cable 252 is identified as
propagating a light or IR, it is clear that the other end of the cable
should be installed into the receiving socket 252B-RX of the body 6MB shown
in Fig.7F. At the same time it is preferable that the LED 13A of Fig.7F is
switched on to indicate a transmitter socket and thereby identify clearly
that the other socket is the receiver for connecting the 



252 cable that carry light or IR signal. By such simple example, it become
very clear that two light guides or fiber optic cables can be efficiently
identified and installed into their respective sockets252B-RXand252B-TX.
Fig. 7Falsoillustratingacableholder or an optical plug 252H, having jaws
252J to vise and secure the cables 252 into place when they are inserted
via the holder 252H into the respective sockets 252B-RX and 252B-TX. The
jaws shown in Fig. 7G, with the cables 252 installed, are pressured against
the tapered portions 252D for forcing the jaws tightly against the cables
252, thereby locking or vising the cables into position as the screw 252S
is tightened and supporting the cable holder 252H to the body 6MB of a
device, such as a dimmer, current sensor, current sensor withAC socket
orprotocol converter . Similar cable holders 252H for a single or dual
cable are also shown in Figs .9A, 9B and 10 . Alternatively the holder 252H
can be provided with one or two collars 252CL shown in Fig. 9B for bonding
or crimping the cables. Such holder 252H is in fact an optical guide
plug,this is because fiber optic or light guide plugs are based on a cable
collar that is bonded or crimped around the cable. For this reason the term
holder in the following description includes fiber optic or light guide
plugs. The light guide and the fiber optic cable can be terminated or
shaped at its one or both ends, such that the cable ends fit into the
sockets 252B-RX or 252B-TX or into the holder or plug 252H. Figs .8B and 8E
show the protocol converters 258 of Fig. 3 and Figs .8C 



and 8F show the protocol converters 259 of Fig. 2 . The difference between
the converter 258 and 258L of Figs .8B and 8E is in the install of the
cable 252 and its locking/securing arrangement. Same applies to the
protocol converters 259 and 259L of Figs .8C and8F . Theconverters shown
inFigs .8A~ 8Fas abox canbe constructed in a case similar to the relay 6
structure of Fig.4B or to the dimmer structure 6M or 6M-2 shown in Figs.5A,
5B or 7D or they can be encapsulated in any other convenient shapes for
installation into electrical boxes or electrical cabinets. For example, the
command converters may be constructed for incorporation into the IR wall or
ceiling drivers, utilizing a single CPU 30 for operating multiple TX/RX
drivers/receivers, or inside the home automation controller including the
video interphone monitor or the shopping terminal . The converters may
include the setting switches 34-1 ~ 34-n for setting the room, zone and/ or
appliance address, or they may be non intelligent devices such as receiving
electrical signals viathe wired network 10 or 1OP and converting them into
light signals via the light guide or fiber optic cables 252 and/or
receiving light signals via the light guide or fiber optic cable 252 and
converting them into electrical signal via the wired network 10 or 1OP .
Outside the TX/RX driver/receiver 33A and 32A the circuits of the
converters can comprise, for example, the CPU 30, the memory 30A and the A
C rectifier circuit shown in Fig.6D and explained above, or it can use the
wired network 1OP for feeding control 



commands and statuses as detailed in the pending US applications. The
converters may use a separate low voltage DC power supply for powering the
converters of a system and communicate via a wired network 10 with the
distributor and power supply 6OM shown in Fig. 9A and 9C. It should become
obvious that any of the powering discussed, via AC rectifier circuit, or
via a separate power supply, such as the power supply 68 shown in Fig. 9C,
or via the powering through the wired network 1OP disclosed in the pending
US applications canbeused.
Similarlyitispossibletoconnectthecommandconverters with two light guides or
fiber optic cables 252 or include the prism 255 and connect them with a
single light guide cable. It is 'also clear that the converters can include
the CPU 30 and the memory 3OA along with the setting switches 34-1 ~ 34-n
for setting the addresses andprovide ident ity and intel 1igence to the
converter , or the converter can be programmed to be a non intelligent
converter for converting any and all received electrical signals into light
signals and vice versa, light signals into electrical signals.The command
converters 257 and 257L shown in Figs .8A and 8D are one way converters,
for either receiving electrical signal and generating light signal or for
receiving light signals and transmitting electrical signal into the network
10 or 1OP. Such one way converters are used with appliances that are
operated via manual switch or via a dedicated automatic controller (not
part of the home automation) , such as operating water boiler via an
automatic timers and using the current sensor to update the system 



with current on or off status. The current sensor for such application can
be programmed to generate current status data whenever a change in the AC
current is detected at random, caused either by a mechanical switch or by
auto timer switch, as explained above . Of course such a single, one way
command converters will have only TX circuit 33A and LED 13A for operating
appliances, or only the RX circuit 32A and the photo diode or photo
transistor 12A for receiving status or data from an appliance, and they are
connected to their wired network through the shown terminals in Fig.8A. The
one way command converters 257 can be powered via the many power supply
options, similar to the power options explained for the other command
converters 258 and 259 above . Shown in Fig. 8A ~ 8F are the many different
attachments and support for the light guides and fiber optic cables 252 the
present invention offer . These include the cables 252 insertion into the
cable holder 252H and into the cable sockets 252B-RX and 252B-TX shown in
Fig.7Fand the simple cable insert ions and locking/ securing shown in Figs
.8A - 8D, using a single or dual screws 252S, or the molded tabs 256. Figs.
dA ~ 8D illustrate clearly the simplicity of the installation/connections
of the preferred embodiment of the present invention. The light guides or
fiber optic cables are simply cut, inserted into the dual sockets 252B-RX
and 252B-TX or the single socket 252B, bended into the groove 252G and
held/ secured into place by the single or dual screws 252S, or by the
molded tabs 



256 of the single or dual grooves 252G. There are endless possibilities for
providing molded holders with endless shapes of self locking hooks.
Further, the socket 252B-TX and RX can be part of the grooves 252G, in
which case the LED 13A, the photo diode or photo transistor 12A and/or the
prism 255 will be positioned at the end of the grooves. Instead of the two
screws 252S shown in Fig.8C a single screw, between the two grooves 252G
can be used. It is obvious that there are endless variations and
possibilities for connecting, inserting, holding and securing the light
guide or the fiber optic cables 252 into place . The simplicity ofwhich is
clear Iy demonst rat edby the illustrations ofthe preferred embodiments of
the present invention. Shown in Figs .9A and 9C is the home automation
system distributor and power supply 6OM. A similar distributor and power
supply is alsodisclosedinthependingUSapplications . Thedif ferencebetween
the present invention and the pending US applications are the light guides
or fiber optic cables 252 connections and the changes fromthe IR RX
receiver 32 with the photo diode 12 and the IR TX driver 33 with the IR LED
13 disclosed in the pending US application versus the RX 32A with the photo
diode or photo transistor 12A and the TX33AwiththeLED13Aof thepresent
invention. Thesystemdistributor 6OM block diagram of Fig .9C shows the two
way communications between the video interphone monitor 82 via two way data
processor 80, which processes audio, video, alarm, home automation and data
two way for enabling, among others, to communicate between a PC 66 



via the USB driver 64 and through the Internet 67 with the home owner at,
for example, his office or from other places. Outside the audio, video,
alarm and data that is fed to the home owner through its video interphone
system, he can also review the status of the home automation and the
electrical appliances. The owner can further command and operate or switch
off any or all of the appliances at will. The distributor and power supply
6OM further provide for connecting video camera or the output of a CCTV
video system selector into the input 67, thereby providing the owner of the
house a video review of the house interior and/or exterior, particularly
during alarm. The shown wired data driver 69 and the wired data driver and
power 69P are fully explained in the pending US application and are shown
here for illustrating how to connect the protocol converters 259, 258, 259P
and 258P into the system. The command converter 259P is fed with
communication and power via terminal 1OP, while the protocol converters 258
are shown powered individually via theDC power terminal 68-11 of the power
supply 68. The block diagram of Fig.9C shows six transceivers 251 or RX-TX
circuits 12A, 32A, 13A and 33A for feeding commands and receiving statuses
and data via light guides or fiber optic cables 252 . Four circuits (#1 ~
#4) are shown for connecting with dual light guides 252, whiletwo (#5and#6)
are shown to includeprism255 for connecting with a single light guide or
fiber optic cable 252 . The illustration of the system distributor and
power supply 6OM of Fig.9A shows 



similar arrangement wherein the #1 #4 connections are used for two light
guides 252 while #5 and #6 are used for a single light guide 252, but any
combinations can be applied, including such as for example, for a single
light guide cable 252 connection only. Fig. 10 shows the system connections
via twisted pairs 1OP, 10, the single and dual light guides of fiber optic
cables 252 and IR communication in line of sight. The system distributor
6OM is connected in cascade to the ceiling IR driver 70 and a wall IR
driver 90 for receiving IR statuses and data via the adjustable photo
diodes or photo transistors 12 and for propagating IR commands via the
adjustable IR LEDs 13 . The IR drivers 70 and 90 are disclosed in the
pending US applications . The keypad 40 is also shown connected via a
twisted pair 1OP, carrying two way communications and power feed to the
keypad 40, similar to the power feed to the IR driver 70 and 90. The keypad
40 for remotely controlling appliances is also disclosed in the pending US
applications , including IR keypads for communicating in line of sight with
relays, current sensorsand AC outlets . The shown current sensor with AC
outlet 4SMIR is not connected via a twistedpair nor via light guide, it is
controlled and operated via the two way IR signals, adjustable to in line
of sight, between the current sensor 4SMIR and the IR drivers 70 or 90.
Same applies to the dimmer 6MIR that includes adjustable LED and photo
diode or transistor for communicating in line of sight with the IR drivers
70 or 90. 



The command converter 259P is shown connected via the twisted pair 1OP for
communicating two ways and feeding the power for operating the command
converter . The command converter 259P can be installed in a given
electrical box with no AC power wire connections and be connected as shown
in Fig. 10 to a dimmer 6M-2 installed in another electrical box via dual
light guides or fiber optic cables 252, thereby providing two way
communications between the dimmer 6M- 2 and the system distributor and
power supply 6OM. The command converter 258 of Fig. 10 is shown to be
connected to the system distributor and power supply 6OM via a
communication line 10 (twistedpair) ,while its operating DCpower is fed
separately from the terminal 68-11. The command converter 258 is connected
to a dimmer 6M via a single light guide or fiber optic cable 252. In this
arrangement ,similar to the 259P command converter explained above, the
command converter 258 is mounted into an electrical box, having no AC power
connections and the connection betweenthe box of the command converter 258
and the box of the dimmer 6M is via a single light guide or fiber optic
cable that offers high insulation level and is fire retardant, posing no
electrical or fire hazard. Also shown in Fig. 10 is a command converter
258IR for communicating two way with the IR drivers 70 or 90 and completing
the two way communication with the dimmer 6M via a single light guide or
fiber optic cable 252 . The command converter 258IR includes the circuits
shown in Fig. dD with the exception of the current sensor 3IT and 



the terminal 8B. Fig. dD shows two circuits 33A and 32A, one for communicat
ingviadual light guides 252andthe other forcommunicating two way via the
prism 255 and a single light guide 252 . The shown command converter 258IR
of Fig. 10 includes only the circuits with the prism 255 for communicating
via single light guide or fiber optic cable 252. Another command converter
for example 258IR-2 (not shown) can be constructed without the prism 255
and be used with dual light guides or fiber optic cables 252. The IR RX and
TX circuits 32 and 33, the LED 13 and the photo diode 12 are included in
both versions of the command converters 258IR and 258IR-2 that is shown in
Fig. 11, with the LED and the photo diode are installed into a ball shaped
holder and made adjustable for adjusting the line of sight as explained
above. This enables to operate the dimmer 6M of Fig. 10 that is connected
to the command converter 258IR via the single light guide cable 252 or to
6M-2 of Fig. 11 that is connected via dual guide cables 252 . The
advantagefor this arrangement is the ability to install IR communication in
line of sight in those instances in which the dimmer is installed in
corridors and areas that are obstructed and cannot be adjusted to line of
sight with the drivers 70 or 90. In such an example the command converter
258IRor258IR-2 become a relay station between the IR driver 70 or 90 and
the dimmer 6M or 6M-2. The addresses setting switches 34-1 and 34 -n shown
in Fig. bD can be incorporated into the command converter 258IR or 258IR-2
,giving the converter an addresses and intelligence in its processing 



capabilities, or they can be eliminated and the converter will simply
forward two way the communications between the drivers 70 or 90 and the
dimmer 6M as is. Fig. 11 illustrates the functionality of the devices of
the present invention, all of which can be operated via remote control
device 200 directly or via the IR driver 70 disclosed in the pending US
application, along with commands and confirmations data propagated via the
light guides or fiber optic cables 252 . The shown IR ceiling driver
provides for IR communications in line of sight, such as commanding the
television 100 through its IR receiver 101 or the air conditioner 120 via
its IR receiver 121. The television is powered via the current sensor with
AC outlet 4SM for feeding current on-off status via the light guide 252 to
the ceiling driver 70 and from there to the main controller or the video
interphone (not shown) . The air conditioner is powered via AC socket 3 ,
however its AC live line passes through the current sensor 4M, again
forfeeding returned status on or off via the light guide 252. The
mechanical SPDT light switch IB is shown side by side with the dimmer 6MIR
that is directly operated by the IR remote control 200, requiring no
further interconnection via light guides or fiber optic cables 252. Another
switch IB is connected to a dimmer 6M-2, which receives commands from and
transmit statuses to the IR ceiling driver 70. It becomes clear that the
interconnections in combinations with low voltage control lines 1OP and 10
with or without carrying DC 



power, light guide of fiber optic cables and IR in line of sight, can all
be harmonized for implementing low cost, highly efficient home automation
including the many appliances used in homes ,offices orbusiness .
Similarlytheshowncommandconverter258IR-2connected to the dimmer 6M-2 with
both devices powered by the AC line. The setup fully comply with the
electric code requirements and the devices 258IR-2 and 6M-2 can be mounted
into electrical boxes and interconnected by the light guides 252 that are
electrically safe. The light guides or fiber optic cables fully comply with
the fire codes for such installations, offer a low cost solution to
otherwise complex, expensive, andrestrictedby the electrical and fire
hazard codes, rules and regulation. This harmonized interconnection and the
two way commands in line of sight or via light guides can solve the
complexity that have seriously held back the home automation penetrations,
including multi apartment buildings.It should be understood, of course,
that the foregoing 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 constitute departures from the
spirit and scope of the invention.What is claimed is: 1 . A method for
connecting AC powered device selected from a group comprising dimmers,
relays, switches, AC outlets, AC current sensor sandcombinat ions thereof
witha control circuit selected from a group comprising home automation
controllers, 



home automation control distributors, video interphone monitors, shopping
terminals, optical drivers, optical repeaters, command converters, keypads
and combinations thereof using at least one optical medium cable selected
from a group comprising fiber optic, light guide and a combination thereof;
said control circuit includes at least one optical transmitter and said
device includes at least one optical receiver for propagating one way
optical signal, said method comprising the steps of : a . terminating said
optical medium cable at its both ends by a process selected from a group
comprising cutting, shaping, polishing, lapping,
fittingaplugandcombinations thereof; b . introducing the processed cable
between said receiver of said device and said transmitter of said control
circuit; c . attaching and securing one end of said processed cable to said
transmitter and the other end of said processed cable to said receiver; and
d . propagating said one way optical signal comprising controlcommands from
said control circuit to said device. 2 . The method for connecting AC
powered devices according to claim 1 , wherein each said control circuit
and said device includes said transmitter and said receiver for propagating
saidoptical signal two way ,saidmethodcomprisingthe further 



steps of: e . terminating two said optical medium cables at their both ends
by said process; f . introducing one saidprocessed cable between said
receiver of said device and said transmitter of said control circuit and
the other said processed cable between said receiver of saidcontrol circuit
andsaidtransmitter of saiddevice; g . attaching and securing two ends of
said processed cables to saidtransmitter and saidreceiver ofsaidcontrol
circuit and the other two ends of said processed cables to said transmitter
and said receiver of said device; and h . propagating two way optical
signals selected from a group comprisingcontrolcommands, confirmations,
statuses, data and combinations thereof between said control circuit and
said device. 3 . A method for connecting AC powered device selected from a
group comprising dimmers, relays, switches, AC outlets, AC current sensor
sandcombinat ions thereof witha control circuit selected from a group
comprising home automat ion controllers,home automation control
distributors, video interphone monitors, shopping terminals, optical
drivers, optical repeaters, command converters, keypads and combinations
thereof using at least one optical medium cable selected from a group
comprising fiber optic, light guide and a combination thereof; 



said control circuit includes at least one optical receiver and said device
includes at least one optical transmitter for propagating one way optical
signal ,saidmethod comprising the steps of: a . terminating said optical
medium cable at its both ends by a process selected from a group comprising
cutting, shaping, polishing, lapping, fittingaplugandcombinations thereof;
b . introducing the processed cable between said transmitter of said device
and said receiver of said control circuit; c . attaching and securing one
end of said processed cable to said transmitter and the other end of said
processed cable to said receiver; and d . propagating said one way optical
signal selected from a group comprising confirmations, statuses, data and
combinations thereof from said device to said control circuit . A method
for connecting AC powered device selected from a group comprising dimmers,
relays, switches, AC outlets, ACcurrent sensor sandcombinat ions thereof
witha control circuit selected from a group comprising home automat ion
controllers, home automation control distributors, video interphone
monitors, shopping terminals, optical drivers, optical repeaters, command
converters, keypads and combinations thereof using at least one optical
medium cable selected 



from a group comprising fiber optic, light guide and a combination thereof;
each said control circuit and said device includes two way optical
transceiver comprising a prism, a transmitter and areceiver
,whereinsaidprismdirects incoming optical signals to said receiver and
passes through optical signals generated by said transmitter to said
optical medium cable, said method comprising the steps of: a . terminating
said optical medium cable at its both ends by a process selected from a
group comprising cutting, shaping, polishing, lapping,
fittingaplugandcombinations thereof; b . introducing the processed cable
between said prism of said transceiverof saiddeviceandsaidprismof
saidtransceiver of said control circuit; c . attaching and securing said
both ends of said processed cable to each said prism of said control
circuit and said device; d . propagating two way optical signals selected
from a group comprisingcontrol commands, confirmations, statuses, dataand
combinations thereof between said control circuit and said device. 5 . A
method for adjusting an IR link of an AC powered device selected from a
group comprising dimmers, relays, switches, AC outlets, AC current sensors,
command converters and 



combinations thereof into a line of sight with a transmitter of an IR
control unit selected from a group comprising home automation control
distributor, optical driver, keypad and combinations thereof; the front
section of said device is structured to support and grip an adjustable
holder of an IR receiver for adjusting said receiver into said line of
sight, said method comprising the steps of : a .
connectingsaiddevicetoanelectricalsystemandinstalling it onto a surface
having sight access to said IR control unit; b . adjusting said holder
until said receiver is positioned into said line of sight; and c .
propagating one way IR signal comprising control commands from said IR
control unit to said device. 6 . The method for adjusting an IR link of an
AC powered device according to claim 5 , wherein each said IR control unit
and said device includes said transmitter and said receiver for propagating
said IR signal two way and said front sectionof said device is structured
to support and grip two adjustable holders, one each for said transmitter
and said receiver, said method comprising the further steps of: d .
adjusting the holder of said transmitter until said transmitter of said
device is positioned into a second line of sight with said receiver of said
IR control unit; 



and e . propagating two way IR signals selected from a group compr
isingcontrol commands, confirmations ,statuses, data and combinations
thereof between said IR control unit and said device. 7 . A method for
adjusting an IR link of an AC powered device selected from a group
comprising dimmers, relays, switches, AC outlets, AC current sensors,
command converters and combinations thereof into a line of sight with a
receiver of an IR control unit selected from a group comprising home
automation control distributor, optical driver, keypad and combinations
thereof; the front section of said device is structured to support andgrip
an adjustable holder ofan IR transmitter for adjusting
saidtransmitterintosaidlineof sight ,saidmethodcomprising the steps of: a .
connectingsaiddevicetoanelectricalsystemandinstalling it onto a surface
having sight access to said IR control unit;b . adjusting said holder until
said transmitter is positioned into said line of sight; and c .
propagatingonewayIRsignalselectedf romagroupcomprising confirmations,
statuses, data and combinations thereof from said device to said IR control
unit . 8 . Amethod for connecting SPDT triac to an electric power circuit 



of an AC appliance connected to a manual SPDT switch for integrating said
AC appliance into an optical control system of an home automation, each
said SPDT triac and said SPDT switch includes a pole terminal and dual
traveler terminals; said SPDT triac that has a shape and a size fit for
installation into a standard electrical box comprises dual triacs operated
by a programmed trigger pulses, a CPU for generating said pulsesref
erencedtothezerocrossingof saidAC, dualdetectors for detecting said zero
crossing and the status of said pole of said SPDT switch and an optical
receiver for receiving control commands, said method comprising the steps
of: a . connecting said dual traveler terminals of said SPDT triac to said
dual traveler terminals of said SPDT switch; b . connecting one said pole
terminal to live AC of said power circuit and the other saidpole terminal
to said appliance; c . setting an address through one of a digital switch
and a memory included in said SPDT triac; d . connecting said optical
receiver to said optical controlsystem via one of optical medium cable and
an IR link in line of sight; and e . switching said appliance on and off
manually via said SPDT switch and remotely via saidSPDTtriac through
saidoptical control system. 9 . The method for connecting SPDT triac
according to claim 8 , wherein said CPU communicates statuses pertaining to
said 



appliance and said SPDT triac further includes an optical transmitter for
transmitting said statuses through said optical control system. 10. The
method for connecting SPDT triac according to claim 8 , wherein said
appliance is a light ing appliance and said control system propagates
dimming commands for controlling the lighting level of said lighting
appliance. 11 . An AC powered device selected from a group comprising
dimmers, relays, switches, AC outlets, AC current sensors and combinations
thereof ,saiddeviceincludesanopticalreceiver for receiving one way control
commands from an optical transmitter of a control circuit selected from a
group comprising home automation controllers, home automation control
distributors, video interphone monitors, shopping terminals, optical
drivers, optical repeaters, command converters, keypads and combinations
thereof via at leastone optical medium cable selected from a group
comprising fiber optic, light guide and a combination thereof; said optical
medium cable is terminated at its both ends byaprocess selected froma group
comprising cutting, shaping, polishing, lapping, fitting a plug and
combinations thereof ; and each said control circuit and said device
includes a socket for attaching one end of said terminated optical medium
cable and a holder or a plug for securing said optical medium cable 



at its each end. 12. The AC powered device according to claim 11, wherein
each saidcontrol circuit andsaiddevice includes saidtransmitter and said
receiver, two of said socket and two of said holder or said plug for
attaching and securing two said terminated optical medium cables at their
both ends,- one said terminated cable for connecting said receiver of said
device and said transmitter of said control circuit andthe other
saidterminatedcable for connect ing saidreceiver of said control circuit
and said transmitter of said device for propagating two way optical signals
selected from a group comprising control commands, confirmations, statuses,
data and combinations thereof between said control circuit and said device.
13. The A C powered device according to claim 11, wherein eachsaid control
circuit and said device includes a transceiver comprising said transmitter,
said receiver and a prism for propagating said optical signal two way
selected from a group comprising control commands, confirmations, statuses,
data and combinations thereof between said control circuit and said device
via a single said optical medium cable,- each said device and said control
circuit includes said socket for attaching said terminated optical medium
cable to each said prism and said holder or said plug for securing said
optical medium cable at its each end. 



14 . AnAC powered device selected from a group comprising dimmers, relays,
switches, A C outlets, A C current sensors and combinations thereof, said
device includes an optical transmitter for transmitting one way current
drain statuses to an optical receiver of a control circuit selected from a
group comprising home automation controllers, home automation control
distributors, video interphone monitors, shopping terminals, optical
drivers, optical repeaters, command converters, keypads and combinations
thereof via at least one optical medium cable selected from a group
comprising fiber optic, light guide and a combination thereof ; said
optical medium cable is terminated at its both ends byaprocess selee
tedfroma group comprising cut ting, shaping, polishing, lapping, fitting a
plug and combinations thereof ; andeach said control circuit and said
device includes a socket for attaching one end of said terminated optical
medium cable and a holder or a plug for securing said optical medium cable
at its each end. 15 . An AC powered device selected from a group comprising
dimmers, relays, switches, AC outlets, AC current sensors, command
converters and combinations thereof including an IR receiver for receiving
one way IR signal comprising control commands from a transmitter of an IR
control unit selected from a groupcomprisinghomeautomationcontrol
distributor, optical 



driver, keypad and combinations thereof via an IR link; the front section
of said device is structured to support andgrip an adjustable holder for
said IR receiver for adjusting said receiver into a line of sight with said
transmitter. 16. The AC powered device according to claim 15, wherein each
said device and said IR control unit includes said transmitter and said
receiver and said front section supports and grip two adjustable holders,
one each for said transmitter and said receiver for further adjustment of
the holder of said transmitter of said device into a second line of sight
with said receiver of said IR control unit for propagating two
waylRsignalsselectedfromagroupcomprisingcontrol commands, confirmations,
statuses, data and combinations thereof between said IR control unit and
said device.17 . An AC powered device selected from a group comprising
dimmers, relays, switches, AC outlets, AC current sensors, command
converters and combinations thereof including an IR transmitter for
propagating one way IR signal selected from a group comprising
confirmations, statuses, data and combinations thereof to a receiver of an
IR control unit selected from a group comprising home automation control
distributor, optical driver, keypad and combinations thereof via an IR
link; the front section of said device is structured to support and grip an
adjustable holder for said IR transmitter for 



adjusting said transmitter into a line of sight with said receiver. 18 .
AnSPDT triac apparatus for switching an AC operated appliance on-off ,
remotely via an optical control of an home automation system and manually
via an SPDT switch, each said SPDT triac and said SPDT switch includes a
pole terminal and dual traveler terminals for connecting said dual traveler
terminals of said SPDT triac to said dual traveler terminals of said SPDT
switch and one said pole terminal to a live AC and the other said pole
terminal to said appliance; said SPDT triac that has a shape and a size fit
for installation into a standard electrical box comprises dual triacs
operated by a programmed trigger pulses, a CPU for generating saidpulses
referencedtothezerocrossingof saidAC, dual detectors for detecting said
zero crossing and the status of said pole of said SPDT switch, one of a
digital switch and a memory forsettinganaddress tosaidapplianceandan
optical receiver for receiving control commands via said optical control
comprising one of optical medium cable and IR link. 19. The SPDT triac
apparatus according to claim 18, wherein said CPU communicates statuses
pertaining to said appliance and said SPDT triac further includes an
optical transmitter for transmitting said statuses through said one of
optical medium cable and IR link. 20 . The SPDT triac apparatus according
to claim 18, wherein said 



appliance is a lighting appliance and said optical control propagates
dimming commands for controlling the lighting level of said lighting
appliance. 21. The SPDT triac apparatus according to claim 18, wherein at
least one reversing DPDT switch can be connected between said dual traveler
terminals of said SPDT triac and said dual traveler terminals of said SPDT
switch for enabling the on-of f switching of said appliance via multiple
switches . 






