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1. FIELD OF THE INVENTION

This invention is related to home automation control including
video interphone system for remotely operating AC power switches
10 andelectrical devices andappliances viatwoway IR remote control,

fiber optic and light guide cables.

2. DESCRIPTION OF THE PRIORT ART

Wired or wireless remote control devices including InfraRed (IR)
15 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
20 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
25 game 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 to
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rel ay devices, operated via two

5 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

10 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
15 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
20 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, VDE
25 or TUV in Europe, BS in the UK and similar organizations in other
countries. Moreover, many of theknownACwiringregulations forbid

the connecting of the ACwires and low voltage wired control systems
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via PCs through the Internet, via mobile telephones and/or via

10 other PDA devices. The problemhowever 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
theremotelycontrolledappliancesofagivenhouse, office, apartment
or a building.

15
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 systemalong with IR remote control devices

20 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.

25 Similarly, suchmethodandapparatusesforintegratingremotecontrol
devices with video interphone systems and shopping terminals are

also disclosed in U.S. application 11/024,233 dated 12.28.2004
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10 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

15 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

20
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 includinganACcurrent on-of £ sensingdevices
disclosed in the US patent applications 11/874,309 and 11/939,785
25 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.
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viahomeshoppingterminals. Videointerphonessystemsaredisclosed

in U.S. patents 5,923,363, 6,603,842 and 6,940,957.

15 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.

20
In the following description the term transmitter refers to an
LED, laser orotheroptical emittingdevices that transformelectric

signals into IR or visual light signals.

25 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.
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refers to ph8£0v9$0ﬂ%efiopt%09§,1f§}&t Qulianskstos. or other photo detectors
for receiving IR or visual light signal’s and converting theminto

electrical signals. 5 The termreceiving refers to the receiving of IR or
visual light, inair in line of sight, such as froman hand held IR renote

control,, or ¥ia flher optdg el Jdaht Qb dentabbasratlnlbect & tdadiseei ver
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spectrum 2Osignal to pass into the optical medium cable, or to a combined

15 transmitter and receiver for propagating two way optical signals

via two optical medium cables.

The termoptical signal refers to electromagnetic radiated signals
within the visual spectrum and the IR spectrum.
20
The term IR AC switching device or AC devices or AC powered devices
refer to a remote controlled AC power devices for switching on-off
ACappliances, includingmechanical contactsrelays, semiconductor
relays, triac relays, triacs for light dimming and for controlling
25 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 or



The term IR AC switching device or AC devices or AC powered devices refer
to a renote controll ed AC power devices for switching on-off AC appliances,
i ncl udi ngvoeetizss4sal contacts rel ays, sem conductor rel R¢I/USLIMVAESITE! ays,
triacs for light dinmng and for controlling 25 notors, current sensors and

AC outl ets a@?s&éﬁ“ﬁ#ﬁ% ig&;nébgreof, characterized by being powered through
an AC power or 1n series wth the controlled live ACline and renotely

operated by IR or visual light signals. Even though only IR or only visual
light may be recited in the foll owi ng descriptions, such as | RAC devi ces,

the IR dt i 5 Lkght t . i
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5 1light 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
10 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.

15 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

20 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 applicationsreferstotheUSpatentapplications
25 11/874,309 and 11/939,785 applied on 10.18.2007 and 11.14.2007

respectively.
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appliances and the IR AC 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
10 in response to an ingquiry 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 solutionofferedbythepresent invention, similar tothepending
15 US application, is to install an add on IR or visual light operated
ACdevices that include relays, triacs and current sensors, packaged
orencapsulatedwithwirelessreceiverandtransmitterintoastandard
size casing of an AC switch or outlet, powered through the live
AC line, and using such packaged device to augment any type of
20 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
25 orfiberopticcableforpropagatingtheoneortwowayIRcommunication
signals between the IR AC switching device, the IR AC current sensor

and a low voltage IR propagating devices, including a modified
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10 sensor.

The method of adding packaged IR AC switching devices and/or the
IRcurrent sensordevicestoanexistingstandardelectrical switches
and outlets instead of replacing them, introduces several major
15 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
ACdevices” providedual operation, manual operationviathecommonly
used switches and outlets on one hand and remote operation, in
20 parallel with manual operation, via the IR AC switching devices.
Theseadvantagesaretheotherobjectsofpresent invention, attained
in total harmony and with no conflict between the manual and remote

switching operation as described in the pending US applications.

25 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 appliance
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| ow cost, masg,produced swi tches and outlets can be used. The second
advantage i s t%a the "IR

Accordingly one of the objects of the present invention is toattach
10 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.
15
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
inasystemconnectedtoamanual SPDTswitchandtoamorecomprehensive

20 switchingsetupthat includes two SPDT and one or more DPDT switches.

As 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
25 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. This

10
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operation via a "commonly used” nmanual switch and provide renote sw tching
via the IR controlled SPDT relay connected to the switch in a given
configuration. 15 Another object of the present invention is to attach a

lr'e?Q; gui de fRrAPrRN29RL he%d R LAMRBGS, St e meBREALEND AR HPT S ftAPDT
10 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 50A when it is switched on. Such heavy

current calls for large relay contacts and driving current for

15 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.
20 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
25 the use of the existing electrical wiring as is, by connecting
the IRACpower devicetothe liveACwireand the loadwire, requiring

noneutral wireandnochangesinthestandardwiringof theelectrical

11



for switching on-off light fixture or other electrical appliance

i nasyst enctonnect edt oamanual SPDTswi t chandt oanor econpr ehensi ve 20 swi t chi ng
setup thawoizaloiecess two SPDT and one ornore DPDT swi t ch@€T/UA2009018336 ned i n
the pending I TS applications, the use of SPDT and DPDT rel ays as the "add
on devi ces" g?sggg_present i nvention, or in other known honme autonation's
electrical refays, switches and 25 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 transmtted to the

control ler. QS %a{rgraggﬁﬁ 415 deedinng d heq Al dhpgont s 8ht i AL iR S

and the rel ay controller "during the installation, which is

conplicated, ki h8n w
8t5t g%r}acg%gggt%@q BL2BE 11@n€t FOI iy wHAH SndBY, ﬁ)Pﬁé&&E‘e?ﬁl%tched

conpl i cat ed g an ensui ng operational conplications, 5

requiringsthg,tr %génaé J0g 10 & hlbg@acdgéﬁeﬁ\i‘%)é td BB & dBURh 1S AGh cor
relay is actlvat in the syStem and t in return introduces substanti al

more data ”%%Bh&té‘é‘% REASERA W wi kR e é%&@f‘i&m @@Ybeyslavn,corf{mé@tan@g
mechani cal ay contacts 10 require | arge physical size, because the

initial curr EQ% 28 HY @M aas i10:4ddRSpd Renhatesy eurIrenfofage
i ght bul b. exa e current drain of a 600WIlight fixture, which

drai ns 5A, HEXP f@atﬁoﬁ"ﬁgﬁe Qf, <204 “heRaht e'l%c%%&&b%xon Thatel ohe

current call arge relay contacts and driving current for
IR AC current sensor of the preferred embodiment of the present

10 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
15 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-offstatusofthetelevision
20 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.
25

For example a television receiver can be powered via a standard

AC outlet, with the live AC wire connecting to the AC outlet for

12



15 the relay coil, which is expensive and bul ky. For this reason anot her
obj ect of the present invention is the use of dual triac circuit, terned
al so SPDWORH36sn its SPDT switching, because triac cROTRESR09AKRSGE b 10
times surge current. 20 Moreover the use of triac enables to limt the

pover fed to.{he %pflti%ggﬁerekgivgg)?a%%m&o&w%gidtIlieAé %ﬁ@geﬁgléfe@ﬁ%r .

enabling the use o e residual 5% AC voltage to power the CPU for

control I'i ng @t}flg re'r?ecgﬁgag! Sidagtng IR (HRCELYEY; #uh t-gnsai tislsmiltheneby

provi ding a | ow cost sinple attachnment of a |ight guide, and 25 the use

of the exi Stjg;mg & S cﬁ'h%%ti Y LERGE 8% 0 roPYo:C 9086 FRG-dded tERACROWRSsedevi ce
to the IiveACMre and the loadwre, requiring noneutral wre andno changes
inthe st andaig\@hrél Mintghﬁs gbgf&éét?i%ns §M§ﬁ@rm:hrough the video interphone

5 disclosed inUS 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
10 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,
15 thereby updating the home automation controller, or said video
interphone or the shopping terminal with the televigion “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
20 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.

25 BRIEF DESCRIPTION OF THE DRAWINGS

The foregoingand other objects and features of thepresent invention

will become apparent fromthe followingdescriptionof thepreferred

13



Anot her inportant object of thepresent invention is the introduction of

| RAC current sensor for identifyingwhenthe appliance is switched 5 on. The
connect i Ngoah10/a3¢81AC power line to an el ectrical circuPCTASRQM0EES7a
conpliance with the electrical safety |aws, rules and regul ati ons such as

the UL and it nS8800, & éoseoqso erg&%&g Low Mol tage copmuicgat aeaorhﬂm,l'n@s' de

t he sane electrl ore the IR AC current sensor

preferred eng g% %g f g@& present 10 invention is not connected to the AC
line, instea Urrent is detected by AC i nduction, sanme as disclosed in
t he pending US applications. The disclosed IR AC current sensor includes an
IR receiver and 15 transmitter for receiving commands to operate an

appl i ance angé% iEransm w&ﬂﬂlé diy &ﬁo@aéaugﬁrttraaelmﬂmt%l% of f

status of th ppl 1 ance. wever, suc appliance is a television and the

electrical ACip ﬁ&i@tcér&aMl'réBv&Qewﬁ%mééméc%ne%me@&ﬁgh&@eautomatmn

|sh|ddenbeh|n tel evi si onset eon-of f st at usoft het el evi si on 20 set

cannot be prg QgggﬁeQEQMm;gﬁngggr I itgr. disclosed in the pending US

applications,  because 1t not be in |ine of sight with the disclosed IR
repeater. For this reason the IR AC current sensor is attached to a |ight
guide for propagating the IR signals to the IR repeater disclosed in the

pendi ng US a?@él gia&)l et ﬁb%émlls Pah k@Y. HACR! YT GAN dHing
powered via a Standard AC out W th the Iive AC wire connecting to the

AC outlet for, M%@%‘%’ 9?3%4?1%911/&%998/&%8@%@ 1”21% GLSULSI AN FEBELIHRNi

passes througﬁ said IR AC current sensor he " power on command to the

televisipn ﬂggggfotéﬁwtﬁﬁeegrgf@r@éa hapdahgkde | & HeDie ceAtr 8 sdmyVi a an

| R repeater sed i n the pending US applications and/or through t he
vi deo interphone 5 disclosed in US patents 6, 603, 842 and 6, 940 , 957
and/ or the shopping term nal disclosed in US application 10/864,311. The IR

recei ver andgiransyy thern0f fkeckRAL PWAChE Agr-JRVWECthe dual triac SPDT
switching circuit with a single two way light guide or fiber optic
cable of the preferred embodiment of the present invention;
15
Figs.4A~4D are electrical drawings, connections and illustrations
of the known common electrical SPDT and DPDT switches and the relays

disclosedinthependingUSapplicationsforusewithhomeappliances;

20 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;

25
Figs.6A~6F are electrical drawing, block diagramand illustrations

ofthecurrentsensingcoilsandstructuresofthepreferredembodiment

14



including the IR AC current sensor through which the AC power is 10 fed,
for exanple, to the television receiver, transmts to the hone automation
control | evO 2019803¢438le0 i nt er phone or the shoppi ng term nRBCT/GS2@04R376 | ber
I'i ght guide of the present invention and through t he di sclosed IR repeater,

N return to g pouer; 040 thed SRV, 108 JISRRNEL e hEDLY GNat
e oty PR es

power-on is etected updat i ome aut omation control er
or said video |nterphone or the shopping ternlnal with the television "on
status” or "off status” if the command was to switch off the television.

The 1 ef erencelﬁg hone @QQM1%%@559'é@rtéherceeg&eéséenﬂlqe@ BANgl42Q

device with contr ol keys or t screen and circuits simlar to the vi deo

i nt er phone and oanRé %% %E% %{%5@%9@{ S %q\%)%edm ddependi g-HRure

applications. 25 THE DRA e T oregoi ng and ot her
objects agpd feafjl ea%ﬁqjstghgepﬁﬁé% 'IRV@iE‘tAISH‘ RY hLaBSCOE cRRPaLEN fdrem t he

follow ng descriptio pref erred
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
10 further examples of the install and the locking of a single or

dual light guidesor fiberoptic cablesof thepreferred embodiments;

Figs.9A ~9Care illustration andblock diagramof the communication
distributor and power supply, including the light guide or fiber

15 optic cable circuits, connections and support;

Fig.1l0 is a system illustration, summarizing the interconnection

of the home automation system of the present invention; and

20 Fig.1ll is an illustration showing the setup and operation of the

home automation of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

25

Shown in Fig.4A is a well known basic on-off switching circuit,

for switching AC appliances, including appliances such as light

15



enbodi ments of the invention with reference to the acconpanyi ng draw ngs,

i n which: Fig. 1 is an electrical block diagramof a dual triac SPDT
swi t chi ngwb 20iwosed3tt, controlled via twoway | R renpote coRCTAIS2@P/048326 hone
aut omati on system of the present invention; Fig. 2 is an electrical

bl ock di agr a@lQEu{'Q qyal, {;wé %.%d%?@%gdéﬂfts‘wi't%e%' EfWHg ab Figle é‘tandard

controlled via two T1ght guides o ber optic 10 cables or of the

preferred empg d???”émf Lhesprasent, systemydiag 3 éﬁlgfi aola% shgfttrﬂfoaql

bl ock di agram of the trirac SPDT switching circul a single two

way i ght gu'(gﬁD@f Jde%kegpéﬂé‘t Qﬂghﬁ‘dgé lkk}grpé@gﬂtre%dsﬁgpx@'c%ﬂgceé ﬂcﬂe

pr esent invention; A- are electrical draw ngs, connections and

Ljustrat] ongagin ]&,h& ‘ﬂ}%\ml gERL @i&%ﬁl&@hé@? AL RAT a8 LRSS, Al the

rel ays disclose n the pending US applications f or usewth

appl i ances ; 2@ a@éﬁ%am@p‘ 5§eﬁt5€ef%P %E:la‘a@!i ArawWhNgseq €80NRGH %@orﬁg&on

illustrations of mron SPDT and switches 1 ncluding the dual triacs

circuits sho t i i gl
a1 ght g e B M L S ment 6 ¢ ne

present i nveebhggﬁt%oﬂlgﬁm&ér@Eeakengkﬁghe'cﬁ%e%%war&%,arpA@gﬂs o agam and

illustrations o ecurr ent sensi ngcoi I sandst ruct ur esof t hepr ef er f edenbodi nent
such as the relay assembly 6 of Figs.4B and 4D.

10 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
viadualtravelerlinestoacommonlyusedSPDTACswitchlBillustrated
in a corresgponding circuit shown in Fig.4B for providing two

15 independent on-off switching of an AC appliance, remotely via the
relay asgembly 6 and manually via the switch 1B. 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

20 on-offswitchlBandnnumberofDPDTswitchesl1lC. TheswitchS3-1/83-2
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
linesstraightorcross. AsexplainedinthependingUSapplications
the straight-cross switch over enables n number of switches 1C

25 to be connected in a cascading circuit for manually switching the
electrical appliance on-off, independently via any one of the

switches.
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of t hecurrent sensors, i ncl udi nganACout | et of t hepresenti nventi on; Figs.7A 7G
are illustration of the triac assenblies of Figs.1l - 2 and of the current
sensor ofwBi2groaBe43mcl udi ng the structure 5 of the adj usPablus200904883¢ | R TX
and RX heads and the dual |ight guides or fiber optic cables install and

| ocki ng structure of the preferred enbodi ment of the present invention;

Fi gs. 8A 8F are iIIustrations showi ng the command converters and 10 further

exanpl es of f akkﬁgpr 4&% Eggﬁgﬁ%}éﬁofaaﬁ'%ﬁé}fced'iél 14;'rgamesg'alk§les or

fiber optic ca Ies of t erre nents ; Fi gs C are

illustration_angd Hl Qgk ggﬁg{ﬂ’g@font he gepmunication QISSFBEQHQ% NgnBower

suppl vy, |nclud|ng the lrght guide or fiber 15 optic cable circuits,

connections and. 3 g%g%tstaléhgwﬂlgnhélﬁg §¥%&S€éi%ﬂ;)§££@éd Oy ISUSBES iZinBdet he

i nt erconnect 1 on hone aut omat1on system of the present invention; and

20 Fig. 1% 1 Stfﬁp% | lsgshy aééloaﬁ, SBRWIHOLE BEs 8 HRe ANGhRRBEAE DR OE R %mg
autonmation o e present i nvention. DETAI LED DESCRI PTION OF THE PREFERRED

EMBODI MENTS 25; Jlowa L1 £ gm%A;Lﬁs.Lsafé{\Fln{orjénPM1m% € o WY AfifaeSWi Ahiriga
ng %Kf

circuit, for swtchi appl 1 ances, including appliances such as |ight
confirmation data fromthe 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
10 receiving of a returned data, however, because of movements within
a room may obstruct the line of sight of an IR remote on-off command
to a given appliances, including a command froman IR remote control
repeater 70 or 90 shown in Fig.10, the returned confirmation and/or
the on or of f command itself may become obstructed and unreliable.

15 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
20 of the levers 5 and 5C shown in Figs.4B and 4D are not termed on
oroff,butaspositionl (Pos.1l) 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
asystemreliabilityissue. Thereasonforthisistheimpossibility
25 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 systems
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fixtures, fromtwo independent switches Si and 82. The standard on-off
switches 51 and 52 are known as a single pole-dual throw (SPDT) sw tches
that inclwoesiwmeest actuated spring contacts for naki ngPOT/USR@QI0HEIT6 t he

el _e;:tLl C c:jr](c:w t hcarryl ng AC current to 5 the appliance. Renotely operated
swi tch use r_.ho aut gmation discl.osed in.the I U ' i,ONs s
i nAfC act ian Sﬁ% hree ﬁrf/‘e caou%ﬁloénc 4 lofl oérlln%ckllor?ge or” B:rhré%a ?ﬁg%ﬁg}%%@ﬁ%%%? tﬂfg éd to
an appl i ance, . s the r assenbl y i J. e
basi o"Su tchintEiFEuFRe o e EBRREY St SO R - d0 18
raveler lin and the.shown circuit_.nof t PDT. [m: :

f]l scl otsed i ngﬁﬁ%ui?)%%}a? %ngr[lﬁ %:blb I%l(L:{aStslb@ﬁsﬁ,éﬂ/riszggcljanegr%%%eé?éagua yr%\%él\}:élogr
ines to a co nl {:! PDT,AC switch IB illustrated in a corresponding
circuit shov\iﬁg‘:lgrvllg)ln |ng%szf‘§sf'§r p?’(‘)vi ding two 15 i ndependent on-off sw tching
of an ACB[?ppI iance, renptely via the relay assenbly 6 and manually via the
swi tC'ht 1B. I ;I'he SW tgh! ng circuits Ff Fi g.4C and the correspondi ng sw tching
circuits i trated_in Fi.g.4D.e i bt i . S\ gi ven
app  ance OEI%JEW?%W%”E%&:%%IW e oy BlaL e B9REL b 81 28k E s
on-of f swi t chl nu r DTsw C h i ~1/L.S i '

whi ;:hhi ? . rsﬁlfl‘]f kel e‘l&gmg?&ﬁ?%o%2”%%%%6-??5%%%%&%%&% gfﬁé‘?%ﬁax% 1{%% ow
switc or. connecting_the trav Al I ai fe I -
expl ained n%%ﬁee%%f R O T R P S e

enabl es n nupper SW t s .1C_25 ed | L i eui t
for manua(l5 I %/Egswrtegﬁ?’fgwtlﬁgj\gllggtgrisc% e?%ﬁ%?a@r?c eo%-l% r& ﬁ%%g%g'ﬁ gsnt 1:fglvi a
any one ne swit ches. 20 3 U320 r r £ree
rerm]Efe s]\?\n Ecﬁ?%?gr\{\%_Scaer{lsca&ﬁ];ipghcjecoulrgélgg %Igc éssar yq%:géﬁg\%vg? g ]é%{ s?'arllc'gg on
or o status, _|t- 1S pOSSI 0 t oroff s NS ;
aLem)t el yoge?;é?%%ls? 'ng aé’p%eel-lgi %JQT%Q%\@% ?g\?vggsé%r'r gﬁ%&%bﬁgt ﬁiévggsliggtof
the commands_fed to.th el. [ [ ' it 1S f.ar rel.iabl e
to provide atté Iﬁ]?eng}é’agoc{nrﬁl%%ra |é%gg\é)tcaart%émr?ﬁgégﬁ%ﬁkér&lglb%eg?e%%g%g t he

current dral@urrent of up to 50A when its light is switched on. SPDT relays

that support 50A current surges are big, use high power magnetic
15 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
20 on. Thewellknowntriacdevices 223 and224 provide forhighcurrent
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
25 on state) calls for triggering the triacs at each consecutive zero

crossing time.
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of the .AC appliance. The pending US applications disclose two way IR
communi cations for renotely operating appliances including the 10 receiving
of a retuwpediodas4sl however, because of novenents wi t hi RCA/USR@HOHEET6
obstruct the |ine of sight of an IR renpte on-of f conmmand to a given

appl i ances. LElydling. . LONTBORLr QULAN LBLLANDLE CORFOLeraepl efc L Or 90

shown in Flg e re urn I on or the on or conmand

I Fsel f nmay b rrgllggdé C{l}éjg?@% Cagﬁbégpic%h(s) %wrﬂl% ﬂ"ﬁ% 1eggﬁtbeer sxbﬁtcﬁ'l

di scl osed |n e pen I ons I'ss IS the connectlons

via the ”aV%Llegxs } %&%H ot% Bomﬂrggﬂm%t eg%ggg@%%ﬁeroff

state of either ever unc ear on-d IS IS why
the positions

termed on or ofoZoor 9%5@“&2’80%:/?% ? aE’QS?&%Q%\Tn%SB}sﬁeP%ﬁ}q(g%@d %eaéﬁm{&r

;I'EEI nabi | ét y CE?CQ?X%N& g;ﬁ '}%glgge ch}Ie §E’l§’£‘ qreqfayeéégk%{blwglg%eﬁwlﬁ%

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 toa load (appliance)
10 via two traveler terminals 1 and 2 and via the switch pole L of
the SPDT switch S1. The live AC line is connected to the ground
plane G of the circuit 6MIR through a high current toroidal or
other chock coil L1l. The DC power for operating the CPU 210 and
other internal devices and circuits is drained from the AC power
15 line connected between one of the traveler lines to which the SPDT
switch S1 is connected and the ground plane (the live AC line)
of the circuit. The AC is drained via two independent rectifier
lines R1, C1 and D3 or via R2, C2 and D4 for feeding the rectified
power to the zener diode D5 and the VCC regulator 227.
20
The independent first rectifier line comprising R1, Cl and D1 is
shown connected between terminal 1 via traveler 1 (to the load)
and the ground plane G, 1.e., inparallel to triac 1. The rectifier
diode D3 feeds the rectified AC current to the zener diode D5 and
25 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 ripple
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DPDT switch and/or the SPDT relay shown in Figs.4B and 4D presents a
systenreliabilityissue . The reasonforthis is the inpossibility 25 for the
rel ay to woentwdg43the manual switch or switches positi oRET/UBR00PI0dRB7¢le a
reliable on-off status to the video interphone or the shopping termnal,

that are COI’ltr |%5rn%5tog§nelé: Cet rrnggl J.Sé@‘b%méu ﬁoéan[ tﬂgr = u?%t Qggt &r{:a

di scl osed i n“t'he pen I'ng Ircatnons, or t e C rrent

sensor _shown, L F1.05. 93760 ; & nd i gggﬁgie&ggﬁegagsgéé B B2 andoner

t hepresent i AVERLT own |n s as e pole

dual throw swtching circuit 6 C i ra@g@ 223 and 224 for
repl aci ng th\é\%gPtﬂtgr aly Cégggﬁg%ya%@s%%@wﬂzggngg?%%é4 and 4D. The nmain
reason for replacing the relay 6 with triacs is the |l arge surge current

needed to switch 10 i ncandescent |anps. Current surge for incandescent

| anps, f | 10, td
{ixtur o Chat THPRITE SR 2000 et CRe Tt G poner T Rt ¥ SO ge ke ent
Of Up to 50A %gn I tCSOI’JI]!e%QE hﬁe Sé%atvceq%q Qnto SPI%ngglday %h&lgagw%{:l&pé)g tth%()A

current surges re big power nagnetic coil, are very costly

and are not ragt'goa'thfeog?éﬁgssge%%meyogfraﬂtto@B&;gﬁﬁsfry 58m Ihend rac

swtching cifcurts su current surges hé ‘'rush curreént

surges when | ngggggespr B LOTRS AR5 LGheth 29.08 Jhe kel kponnt iac

devi ces 223 an current surges over 10 tines the

rat ed curren% gngd %g oo troI q%15# fglE%Q%%&#gQUQQhéQ%Ekl%EE§QhQ%.the

added functi on suc nn1ng t aylng the trigger pulses,

t d £ L]
cgggucggg%nfpulfgéé% cg§Eg%§hQ§%hﬂgenI0tQayﬁ%t il 14368l bk ldha co

on st at I's for triggering the triacs at each
consecutive £HE Yl %%aﬁggo£b§? This switchover connectionsviathetraveler

lines, between the SPDT dimmer 6MIR and the SPDT switch S1, and
the dual rectifier circuits ensures that the rectified AC power
is fed to the internal circuits of 6MIR irrespective to the pole

15 position of the SPDT switch.

D1 and D2 are reversed polarity diodes for driving current during
thenegativecycleof theACcurrent, whileClandC2are low impedance
capacitor approved by the respective authorization bodies such
20 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 todrive all the internal circuits

25 of the SPDT dimmer circuit 6MIR.

Because the rectifier circuits 1 and 2 are connected in parallel

20



The dual triac switching and dimmng circuit 6MR of the preferred

enbodi nent of the present invention shown in Fig.1l can be switched on or
of f via amoORRwSsste control or through an IR repeat er/ @Ciritseo030483r6 90
shown in Fig.10, positioned in a line of sight. The dimer 5 circuit 6MR

can repl ace EQ%@Q‘LS&@C&XV@S§§@AJ ld'aﬁﬁl osedyd W&l%g@eggkags L@le tﬁ:lac

appl ications renote control deVl ce can al so control
) &ﬂ@fhﬁ

di mni ng f unct,i op 2nd ,224.1 The. Shaws, SEDT, 6 NEere e ey t

6MR is connecteJQto a |loa % ppliance) 10 via two traveler ternmnals 1 and

2 and via thg rsé’!otv‘:tﬂnﬁéglx% L, %hérh%hgpt@;a%\’\‘l%cﬂl ks e d.i MRAChE NG ila®

connected to the grou plane G of the circuit 6M R through a hi gh current

toroldal or oLhare.iMoGksEAd, fleg,T e EEL ROVET 106 PREERL! A0 1 B8ndd 3220 and

other internal "devices and circuits is drained fromthe AC power 15 |ine

connect eg% %wﬁg WL 9% st %?Y@LS& dd R8s EQeV@}‘l%Q yher SROT sMidiGhadl is

connecte e groun the“live ACline) of the circuit. The ACis

drai ned via tuo gzeP& \?ﬁ{gj ft'h%rp!)%é&e%oﬁlrcec%r@rﬁ'kar@EtYf?elRaylngz and

D4 for feedlng the rect pover to the zener diode D5 and the VCC

regul ator 227.,20.¢ ébeeong%pﬁﬂdﬁﬁalflerlsfanaee&té1&5 Jﬂ@%h‘é%@%é:’?' reedil £

and D1 is shown connected between termnal 1 via traveler 1 (to the |oad)
and the groupfd. péfwﬁééa 8itgi N parallel to triac 1. The rectifier diode
D3 feeds the rect d?&éccar?ent to the zener diode D5 and 25 the VCC
regul ator 227. The zener diode D5 ensure stable voltage feed to the VCC
regul ator 227, and the capacitor C3 is a large, |ow voltage electrolytic

capaci t Ofpt OFgfltthqrs {‘Q§sc§rp tHE Iﬁ:@%r&gagnﬁmdiment 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
15 represents 94% and 96% efficiency respectively. Yet even these
minor deficiencies are simple to overcome by introducing a neutral

AC line to the dimmer circuits 6MIR, 6M-2 and 6M of Figs.1l ~ 3.

As explained above and in the pending US applications the reason
20 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
25 invention is to use only the commonly existing two wires of the

lighting system, with no changes.
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and for storing the rectified DC current for feeding the voltage regul ator
227 with peak DC currents needed for operating all of the internal circuits
and devi c¥® 20f0/B3316M R. 5 When the SPDT switch Sl is sRCTAISe@IO¥ES76
(switching the appliance off) it connects the traveler 2 to the load. This

switches t heggg\é\?%et %xtig%iﬁﬁgfuﬁgesE f%%&it %é rloaag)ro%‘é! Le Cﬁ@ﬁ{n%hﬂgefgc&%gqnd

D2, connecte en‘term via traveler 2 an
ground pl ane

.i.e...inparallel to triac T i.fierdj
feeds the r e‘é’%fril%aa%c&?%sen? Pr t%reevfélgng%i %%@ ar:IL(?lnt éft%(gq%é%qa%

| at 227.. Thi itch . | ' t | I t
he SPOT di P 60 SSRGS GPDT Snit th o8 Pel THE RearoF eRty T rgp oo "

ciToui s ensyres that, L0 [af LE L8t AC ROVET, | § Ledd onbhahiabe s

circuits of ITrespective 1o the po position o PDT sw tch.

D1 and E25ar?gig¥e%$F§i ﬁ§ %&i5¥e?£%gﬁ% JQr driving current during the

negative Tyc eAC curren e d andC2 are | ow i npedance
capaci tor approved by the respective authorization bodies such 20 as UL
(USA) or VDE (Germany) to be connected into Iive AC power circuit. The

cone 2 AR G S MR eyl 4 B M v

. C?O
havi ng a sel ecte ance, ftor e power line, for

conducting syell AG.Gunr 0L, o, SRYeLAb L pAger 65 shidlaleninlo ddve

all the internal Ccircuits t he circult Because t he

rect i er CI %é,gld.%lﬁ% @E?lrgeﬂ %chgpgﬁél%qe!rn]_?gé ﬁurr%lrls%gg;%ﬁe,l 't%spﬁé:ta!n\(ie

triacs 1 and voltage acro e trrac w et AC power |ine

| t , 20V in t us. in. ¢ 1 i £t
vol tage,  guch,as 20V 14t {1 u%%u%é%atcnlgi%_eg@%yt wne £ B bELEE {120u ©

en thé friac 1sn on state , tritac s triggered to

a full Condugg':i yf(h\lf_’ e%tcas ed:arli Ql%er g%%]dé‘ﬂ@alll\égl A@Q:% i3 (E ,e sturc,jha_gsyg .llluFbe a

practical zero, ereby’ renovi ng e power source fromthe rectifier |ine
cpnne_ct ed toa;t_ut:l ék{]%r%%gfaéi%lra}% Eﬂétl;a e9f gwé I&QgBQ%&ré %@C%'na%zt Qﬁd dd'ﬂi”er
circuits. 10 For i'Sreason e preterred enbodi nent of the present
I nvention the components of the two rectifier lines including R1, R2, D1,
D2, D3 and D4 and provide sufficient DC current to the circuits
15 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.

Returningback to the preferred embodiment of the present invention,
20 the dimmer circuits 6MIR, 6M-2 and 6M of Figs.l ~ 3, shown to be
connected between the 1live 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
25 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 0.68uF (Micro Farad) in order to feed sufficient rectified
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limts the on state current of the triacs 1 and 2 such that a m ni nrum of 7V
- 10V AC residual voltage remains across the triac. Such limts provide on

vol t ages WO 20foaB643%anpl e, 113V AC for US powered appl i aRCE&Saimd/ 028306/ AC f or
Eur opean powered appliances, which 15 represents 94% and 96% effi ci ency

respect | vely ¢ Yl eXN LR PLACKa ] bo) ENRLES: #1813 PHE J.OYELEQTR DY

i ntroducing a heut e dinmer circults 2 and 6M of

Figs.1 - 3. A5 explalde %ﬁe%ﬁt Té]{ééé%% REPALAg Aisffaeq%utca&m@ﬁs tdgeed

reason 20 fof no proovi di ng neut ine 1s the intent to connect the

di mmer, ©lroull, o Félf%%ngn@' flgst,hsrégﬁa\ga& B3 AndlE ha9EL6R! eniagion! Y

used AC switch I's connecte I'nce th rd l1ghting wring use only

[ive AC and l.oad A 1J 0SS ol £0 0N YrLUP MRS (ALECEOMIILY HOUAL ithdl he

conduits and boxes, I nt present 25 invention is to

use only %hetﬁz?gggnéy.ﬁ&s%t £BY 690 o él%ieﬁthl 3 rgasg;%&eg S¥at &FF ; W ddrynO

changes. exi st ng ru es and regu of the known el ectrica

wiring and cqdes do ot REAVED! NG LNLF Odlichhon Sbudndipld  Blkvh b0g dif O

the conduit and any e ectrlca ack boxes,” and the connecti ons of

such AC neutr, t WC
permtted. Acgkrcgﬁﬁglgh%t Egndl er cﬁ%ﬁ %mQM%Gﬁﬁy%%%Hng@%%{@S n

provi ded Figs.1 ~ 3.

10 From the above description it becomes clear that the SPDT dimmer
circuits 6MIR, 6M-2and6Mcanbe installedintoastandardelectrical
AC boxes and wired into standard, commonly used electrical wiring
without any changesbeingmade tothebasicwiredelectrical systems,
and that the triacs can be switched on for powering the appliances,
15 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
dimmercircuits6MIR, 6M-2andé6Mprovidesthedimmerswitharectifier
20 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.
25 The trigger switches on the triac for a duration until the next
zero crossing of the ACpower line. Forafull 100% switchonperiods

the triacs must be re-triggered at each zero crossing withno delay.
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with neutral termnal N, shown in Figs.1 - 3 in doted lines, for feeding AC
current to a rectifier line conprising R6, C6, D6 and 10 D7. This rectifier
circuit twetoien3besd by a full AC power (120V or 230V et ®CY/USaW048376 ar

smal |l er AC capacitor C6, such as 0.1F and thereby elimnate the larger two
capacitors £ pe; COTROAEN S fa §OP, J P LEGLLET EEnt itNGS
i ncl udi ng R%&OEQng% %%ghg E%Edl and progﬁ e SU?%ICFGH DC current to

the circuit Sdé‘]l.sa %ransﬁ\é ?:gkﬂ:ﬂ??{g@ okrﬁl@ézgag%% c%nghg%ﬂ? {ond ffr!éhl)eﬂgy suc!l'lI |

off i.e., zero Urrent for o state an % current for on'state by

ei ther one O%St:'r}ge ¥R, 368 8@%@%%2% B@EU&@'&QOQ%{‘ é&&t%eer ehger ed

enbodi nent o present 1 nvention, dimrer circuits EMR, 6M 2 and

oM of 195 Leind ai@ddal Bo R 60 g%%@iiob@}a@%%gtsh@om@e Abuki 9 piaugne of

the sw tched trave er tot having the cdrrent through the triacs

223 or 224 i g‘latl n&:o s%&'&ﬂ%}t(hébﬁtofc@ﬂrlfE%n@sé?&éldH%w%'ftﬁg%edfh%ca‘?r055

the triac to residual voltage drop becones the AC power

25 source fofukher eEL it of idiesnd 1071 EmiThe, JQHACHSL £ age J auelsidrandat e

t heuseof |arger capacitors, 1.e avi ng ower | npedance, such as 68AF
(Mcro Farad)yif. oifef, tosbees suifdaiseatyl e6ti fiethe pover frequency.

The delay (as selected) in triggering the triac switches the triac

10 onwithasharpriseor fall time that causes sharp switching current
and noise. Such noise is reduced or eliminated by the use of large
chock coil L1, using toroidal and other well known AC chokes and
variety of AC capacitors, ferrites and other noise filters (not
shown) .

15
Shown in Figs.l ~ 3 are the zero crossing detectors 225 and 226,
each comprises a comparator circuit connected to a resistor R1L
and R2L respectively for feeding each comparator with an AC signal
of each traveler line 1 or 2. The comparators of the zero crossing

20 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 AC line and moreover,
detecting which of the two traveler lines is connected to the load

25 via the SPDT switch S1.

The resistors R3 and R4 valueg are pre-configured such that the
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current to the VCC regul ator 227. Accordingly, the capacitors C and C2 are
differently selected for the different dimrers used in the different

count ri eswoppovi3ed3mg a naxi num current through the tri a®P€TAB009/04852¢ and
programm ng the CPU 30 to operate the 5 triacs as close to 100% effici ency

as possible. Jﬁ? Ieate‘axc engyid $oal ﬁ@%emegewr;@gtgs&a&fe WALBL P the

conponents, ces an circuits that consune | ow current, such as the

shown circui %@ v’ggtbgbgie%el 3n H 0 d ESS @W@og%%rﬂé&éﬁ@e' 41 RRCAES

clear that t imer circuits 6M 2 and 6M canbe installed into

a standardel gefrd C%téQSQ%ssc ngde ¥4, rc%ss%g Gﬁéﬁ{tdarﬂre%@mw S5efen

electrical wring wthout anylﬁhnges bei ngmade to thebasic wred electrical

systens, and, ri-a d f Quer LHo,
appl i ances, I%Qgﬁ% %akok Eévgﬁg?ﬁségM&}%E§9§§%h %gg}?efflg?eﬁ%%ﬁagﬁéﬁélng

on the rafed,fiC \9@&%@%&4 Anddard,of o 303 ¥ 8Pe C%‘&Qhré'harfgteaéﬁ sPht8 YeRGhRE. On

the other hand the 1 ntroduction of a neutral AC line to the

di mmer ci r cui £§§Me?oﬁé\éo?sasgzgwg\ye%ét§m%nf@ sWi A eE biof | @hedQrEntGUnt

t hat enabl es triacs and 224 to switch the power on to its 100%
efficiency. &g 'oaeﬂé%dnehox&lﬁaﬁcéaelt&a%e@w 114G 223201224 1sl\e4et>ch§s on

by feeding a trlgger pulse Tl or T2 to the triac trigger term nal
essentially the same potential as the ground plane potentlal, and

thus will not cause the comparator circuit 225 or 226 to reverse
10 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 S1 to the load.

It isclear therefore that the CPUigsrefreshedwiththe zerocrossing
15 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

20 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
25 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 traveler
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25 The trigger switches on the triac for a duration until the next zero
crossing of the AC power line. For a full 100% swtch on periods the triacs
must be rwoRpiogges3ed at each zero crossing with no del apCT/UBR00dioms3rdhe | i ght
the triac is fed with a delayed trigger. The time delay can be cal cul ated

on the basi s;0f, the,AG, Lhae1 LI LqUBREYatUON RS hesBBMGy R ke US a0

in Europe or other countries. The tine duration between two zero crossings

for the 60Hz J$15¢1 hd o onds  ( f oI Hsokdal. cycl e
of 16.66m seé?l% %ﬁ%ﬁ% %%%dgdoagng%éitaﬁcgig 10@%1’1I ?Bsecor?csiés Ealé?@(;:r?e

si nusoi dal cygke P20 RS8hoh E&EIRRGMELYia0f THEs AL RAWRS cheeguengy The
delay (as selected) in triggering the triac swtches the triac 10 on with a

sharp rise oLyfialh di fBe LR i SAUSRS 2SO Rasihi SHbAG LB RNGw QS8 Such
noi se is reduced or elimnated by the use of large chock coil LI, using

toroidal and o%?ecrhé"@{qktgﬁﬁ\@%écfﬁg@é.f‘"t% Y3E I LY QIcé\QeQéQ@Ci{B% ?S,:an

ferrites and other noise filters shown). 15 Shown in Figs.1l - are

the zero crogsiad,A@LBGHY Sp82PaoR 28 @?&h%ﬂé@&@&@@@émm
circuit connected to a resistor RIL and R2L respectively for Teeding each

conpar at or Wehhe A AG 51gNA); (eheRacHE tr-ayel esubh N il 19K 2o f?%%l?oémacrc%t ors
of the zero crossinig 20 detectors 225 and 226 are fed with a reference DC

| evel, usingchbe,5epi Sl %183 ARGy 486 L Pled WRLUCKRY  8n PLAIS ined
DC reference between the ground plane | ével (of the live AC) and the VCC

fo_r det ecti ngntfie c%%ﬁnﬁréﬁféd@;@l QﬁetﬁlﬁneAQuE&E‘o@ci%H{j nERLEPHEN s Q%?P&f RG
which of the two traveler linés is connected to the |oad 25 via the SPDT

switch Slg ThEerg8isiN BR-BRE £ valiUes 18" endr&skfld a4r sgpsicdt {dhat. the

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
15 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.

20 When the user switches off the appliance via the SPDT switch 81,
the CPU receives the zero crossing data through the newly connected
traveler 1 or 2, but the CPU will memorize via its memory 30A the
last entered trigger timing (switching over the mechanical switch
S1 does not change the last received command memorized in the memory

25 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 the
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conparator circuit 225 or 226 will reverse its state whenever the AC
voltage level, in either the positive or the negative sinusoidal curve,

i nt er sectWoORhW/@Be43d crossing point. Irrespective of wheRCTRES2Q01837@t or
reverses its state frompositive to negative or 5 vice versa from negative

to positive, C@Hggt%gﬁgﬂ& Pinst &?&ﬁﬁe Otl%zt%fh%d%%%%dﬂg FEf LI RARSPOI Nt

fed to the otentl a Her non connected traveler line 1

or 2 (open lltgg 48 o %Sﬁ‘ﬁ It%‘llagstgfr(ﬁﬁm% BRERNtAl 83atdie 19 aums: Rl are

potential, Tits Wi not cause the conparator circuit 225 or 226 to

reverse 10 (3, 5t ACEOdnRALY DgsB% S dr of £9r Wl 18809 @S ai andat a

only fromthe conparator associ at h the traveler line 1 or 2 that is

connect ed vi nglg%e%gpgs%#&Eﬂg%n T4 %1'1%@mg!1{:1f3§e&i@@£nc§£'§é K fndnfpat

the CPU is refreshe e zero crOSS|ng 15 tinme and is updated with the

identification ofewWyLh Jdo @V(f’leg%yée' il'}&i ﬂér?e Qﬂagﬁ%e@S tdineakqads. The CPU can

therefore generate a trigger 2 on tThe basis of the zero cross
timng, the connected traveler 1 or 2 and the received conmand on or off or
a given di mer IeveI that is fed to the CPU 30 through the IR renote

control recei %r 18, %hf‘z IRPHOt Ond raRpli st Bh s AL RNQLQ dhedeudizrsThe
trigger pulse are fed to the trigger input of the triac 223 or 224

respectively,uh qr} %?ﬁaggéﬁé/ctfl SOFUBNh AN YL N 8 PRGN ATPTRE, tded Rdeq

conmensurating wt Fecei ved di mmer 25 set ing |l evel command froman IR

remote contral, &%g e h\éh@ﬁaa&; 941 Jcammand th FaGekVasa 14ae 1GRWBLWddr St op
feeding the trigg ? se Tl or T2 to the triac that is connected through a

travel er, 4 ot }nééaﬂ.ep Eﬂéh |a%%¥a(r%9|%|tb§r2ﬁeic Vhewiher SBPIneWd 6 thie 1dwat ead

the CPU w | | non delayed, i.e., full on trigger pulses to
and the current capacity of the I/0 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.
15
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
anddevices, commonlyavailableindifferent ICordiscretepackages,
encapsulated with IR pass filter and/or low pass filters. The IR
20 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.

25 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 disclosed
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the other, the "non connected"” triac. This enables the user to swtch on
the appliance via the manual SPDT switch Si by switching 5 over the switch
| ever fr oWOROV/0B6430 pos. 2 or vice versa. This can al so ®@rfuskowiees3appl i ance
on via the IR renpote control by a conmand to trigger the switched off

iac. Such abili f I itk ' j.a . [
| nstai | od maABAT <SPt EFARE Y SEACLR Romhand R BUats Ehc: RSRaC Aar aker

networks is simlar to 10 th iggloﬂrelgbmr?gffthr't ' I O he. pand g L
appl i cati ons® Morigoder™t éq‘wég_ﬁg‘ﬁ)r ias_ﬁgglgmf gla(r:lbl% !}’%Bﬁq%ttlﬁgglt glg%%glq‘legg e
ri ac, ¢ her oBy NG B0 % AhTBGS e OB L er Py THiee i GPor e EFBirass 15
Cransmi (1er 33505 G SyeteeaRerarTr otk ot e b B

vi deo i nterphoge. di schosed: i Lhe, pRd 09 LR aRpbicall as,.20-When he user

swi t ches f f *tfe appliance vi T Swi recel ves 't he

zero crossing data through the new nnect ve of.. 2, t e CPU
will nenori zge%i%r iT's tr(ﬁglt‘ro"’r1 f%&ﬁtlﬁé %gs‘{&eﬁ?g%{%ggt r%‘g{;]her:‘l’1 i |5Irh nc(f:f‘pf"(dl’sva\lllFﬂ tB chi ng

over the necgg'gégtaldirsn\r{lme}:cﬁ.hevel keys, switches or potentiometers can be used,

providing direct switching and dimming selection through a given
gselector, key or button.
10
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
15 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
20 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
nm or 940 nm wavelength band or spectrum. Therefore the TX driver
25 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 IR
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81 does not change the | ast received command nenorized in the nenory 25
30A), therefore the CPUwW II continue to feed repeatedly the on or a dinmer
| evel corweardiose43me triac 223 or 224 that is no | onger PCoAISR@OOE37O©N t he
basis of the zero crossing data fed fromthe WO

2010/ 036431PCT1US2000/ OAT3T6 91 el LEAYSLRE, | LR, {hal 4PSRRUALodd 2.

switched over to . s ‘enabl es e us riracs circuits oM R, 6M 2

and G 1 0 cobl naly ey LN be sl PO, of c FPRL Ak Shes,fAlcRLav LAl ng

bot h a manual and a 7Tenote sSwt 'y conpat e W t handa

repl acenent he, di o] I e 1 U b cat) Th
trigger T1 o?hérgt]%aendgnﬁf%%eﬁgél%s%%f ?g?ég E/]lpa t'%%gu%rglr?g&%&ﬁi%?%% ©

respectively_for_f i_n I I d 4 h
ribos 203 SEE S inauBnr yEs | e B b e B O 1SS e
as transistor_or . C, [ he, | : - n
capacity %f ?]ﬁ% t#eopgl%%}tg?ég%n%ﬁéﬁ%br}gggg?%e%u vag_Jr ggglgahgﬁ%@%;\ﬁl%nn%)?enot be

needed and ngt_use i i=ch. e the trigger pulses Tl and T2 are fed
fromthe CPUQJS)]@ lcﬁrec]ﬁr}lfm{ag Fﬁgﬁt[s'ri acs 223 and 224 trigger inputs. 15 The

| R receiver 32, the photo transistor or photo diode 12, the IR driver 33
and the IR transmtter or LED 13 are well known circuits and devices |,

commonty avakl a @akp Hen'udi R Plind Gu08e GLBEL Al RARKAIER. «180EARAYLAL ed

with IR pass ow pa ters. R 20 receiver a

transnitter g%%%j t5e3%20¢ 33 %a?fd éﬁgfj{ﬁ&h BSAH 1 mh B Rl G di8ne .

appl i cati ons, conmuni cat i ng sig sinalr and in line of sight,

such as wedLPé/hpaé.\'ﬂé%elig &gﬁ@%&t%%tdr %ra&garﬁﬂl% |b§ ggj:é(}erl'ndustry. The

light guide cablesareefficient intheredwavelength, inparticular
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

15 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 5mmor 0.2 inch. It is soft and can be fed into conduit
20 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
25 attached to the emitting surface of a low cost red LED 13A and
tothereceivingsurfaceofalowcostvisual spectrumphototransistor

or photodiode 12A. The light guide cable end canbe glued or crimped
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25 The shown rotary digital switches 34-1 and 34-n are address setting

swtches for identifying the roomor zone in which the appliances are

| ocat ed awio 20103648pe of the appliance and are al so di SCPOTAB200MBI8376

2010/ 036431PCT/ US2009/ 048376 in the pending US applications. The switch 235

|53 sl ect SULChoSHENoAR A, bACL: BILLED @be Byl Ol SRR d QPRI
‘the

the di mrer by keying t ne step at tinme and one step

after anot het i, gha%t 138, adtP 40V Un UL B 856 AW 81 a0 bs Ui, S

and the like e key or swt IS s omn as a single key or

switeh, 2 PYEabidy Ar St L0k keuser SUsbnas: Wb GL oMo Arieseh. LIRS,

| evel keys SW t'ches or potentioneters can be used, provi di rect

swi tching an@oﬁh%%%ﬁﬂaé?E%%Qkﬂﬁwhﬁ?%%ggf%bgk%ﬁﬁ1%%%&ﬁggr fﬁ@ﬁf&ht %@P 10

Fig. 2 shows an mYer circui having i dentical or sim

clroul ts 8ndod8tioesaIPhoyed il e SPDL, dy nie, M i 4&%%1% on

of the IR RX an oto ranS|sto t he 33 and the
transmtter I r
enmbodi nent o?g%hggaé%hiﬁﬁ%gﬁg%??ﬁ%?é?é%%%ggﬁéﬁdfﬁ%ﬁ?asEﬂ@(%%ﬁﬁég%gggmglso

di fferent frgglgpgo %uckyr%Apf gpeagiqggcogg¢2 shown in Fig.2 The two way

renot e conmuni catl et ween t he comma nverter 20 2592 and/or the TX/ RX
drivers 33A and 32A of the honme autonmation system and the di nmer 6M 2 of
Fig.2 is structured for comunicating via dual |ight guides or fiber optic

cabl es 252. L0 QRLLE A3NIASEAN Y 0R2YALE ChliIRICHL I pEDRRQUIIE Je s ed

IR signals int 0 nm wave engt and or spectrum Therefore
the TX dibveran use the same protocols as used by the IR remote protocol to

the dimmer 6MIR and the confirmation reply from the dimmer 6MIR.
Alternativelyamodifiedprotocol ordifferent 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
15 in Fig.l1, Fig.2 and Fig.3 use identical protocols, with simplex
communication (at a slowbaud rate such as 1200 baud) for the command
and confirmation exchanges between control devices and appliances

in the same room or zone.

20 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

25 exchanges the communication protocols with the home automation
system distributor 60M (shown in Figs.9A and 9C) via the twisted

pair communication line 10P, which also feeds the DC power for
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25 33A, the transmtter 13A, the RX and LPF circuit 32A and the photo
transi stor or photo diode 12A shown in Fig.2 can be an identical or simlar
to the | RWOXodva3yen 33, the IR transmitter 13, the IR RKTAISA00QBIB3Cé r cui t
32 and the photo transistor or photo diode 12. The difference will be in

the physical /| g% %ggﬁgiaﬂ&es%!dﬁ&‘fé cf&”fa/e%%rt égﬁmﬁtc%mnga%ﬁ @BQVEP@ePw@

transi stor that are via su fiber optic cables, versus

the transm tiep 13 BB AL LIANSISIALGE o ot 12-LhaL soTIHITICt e

via open air 1n all T si cont r ast en using light guide cable

nstead of LReiiperaapile 9Coa?1>9,cémnq%gt%gtmhvltﬁaaa!eﬁaqﬁfatlgemb@@@qd s

much nore efficien I ght guide 1s manufactured for exanple by Toray

I'ndustry. Th% é% asg gé ggéhsét%@s ethl @6 rbof REe Jﬁé@b%gl ettt ion

i nparticul ar attenuated wavel ength is the re in the 650 nm

band. Thejadyaniag %Jf&fentthsel'lé&m AU g5 VOIS Wsi1lhe bi bl APbbe i 6 ablves

W thin the cont ext home aut onati on conmuni'cati ons are 15 many. The | i ght

gui de can be, ﬁ?egw W 4] (3caeps aplL ! tenuald QR £O5nuP 10 RQATE LS 0P lwatil0

feet. The lig e can be bend Into radiuses as small as 5mmor 0.2

pnen. Lt TS 20tbeaNh AalDed SRl G 900N laréDa A0 Gy éxﬁt@%hrfédaﬂﬁeclﬂee and
therefore can oosely fed onto drop Cellings or behind paneled walls.
Li ght guide g%gaiﬂg%sraeﬁﬁllc%tlon. The difference between the driver devices
of thependingUSapplicationsandthedriversofthepresent invention
10 is the use of visual spectrum communications such as red light
in the 650 nm wavelength, and the connection via the light guide

orfiberopticcablesinadditionto, orinsteadofthe IRcommunication,

in line of sight.

15 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 twoway TX-RXdriver/receiver
33A and 32A or transceiver of Fig.2. The difference between the

20 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.

25 The prism 255 shown in Fig.3 inside the dimmer circuit éM and the
command converter 258 is a well known optical prism, known also

as half mirror prism. The prism 255 deflects the received light
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the term nation processing of fiber optic cables, it can be cut by a sharp
kni fe and requires no polishing and no | apping process. The cut surfaces
end' s of wbheolwight3igui de cabl es can be literally 25 att ®CHA$2009/044386

emtting surface of a | ow cost red LED 13A and
t ot her ecei vi ngsur f aceof al,.o t vi.sual s tru I I r._Of. t.g ,di ode
12A. The |1 gﬁf9 %iségnggﬁlteom%ﬁ Tan ve ‘gffjtél& gﬁ@% ;%trj?sgg%tg%f(?ra%g# ]1%(]5\cki ng

pl astic plug_(not, sho ._Or_otherw attac t - t he
phot o transi § %ré%?nﬁ?odgufﬁifa%r%1ﬁﬁﬁ%?hkb?gggg;éaﬁg%% gn f%%étééﬁéﬂﬂa

wi t hout the use_.of the.high precisi.on n 0, . . fiber
optic cables?gﬁ%§lqb ﬁnsgi g cab gsp%%%g%gﬁgg% %Hgg;pgagggg??%%:%éﬁgﬁrems,

S g TOLISE L0 LT a0l g o0y

exanpl es shown 1Tn Figs .

tocol yi i ght - gui d bl RS 1Rt L&, 6P '
b1 o 0001 5° a5 E0ed b HE TR TEMBRE BiGEatol T 6oL HE w6t BB he.

prot ocol s” as use R reno i mver

conf it onoegl e Lam bhe. et B R Aliar nadinslaa gpd. Logdprgt ocol

or different prd%ocols, ructure and Spee rcomuni ¢ating wth the

G ey oM 2800 P 0 FLRced 01330 P SIRLENGH, (ThG e gs g v

enbodi nents S entica

protocol s, %%%ﬁ%@éﬁ%%ﬁ@% on, ggtaggﬁgavzo@%gt%%t%ﬂggﬁqagnﬂié%o

baud) for the'¢C and con I on exchanges between cont evi ces

TSP 203! T, SRS 6P e 0TI PSR-l

driver/recei Ver ( a transceiver, of
the comand gﬁg.vp%{c}t%rt3§§£iéteo%da§&dchreef§§ﬁ@ F8ePrR106al Srdd@ dehg hER113A
and photo transistor

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.

15 Inthe followingthe term “*transceiver” may refer toa TX-RXcircuits
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

20 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

25 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 talk
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or diode 12A, reciprocal to the LED 13A and the photo di ode 12A of the

dimrer circuit 6M 2. The command converter 259P further 25 exchanges the
conmuni cawpaeniogsetddcol s with the home aut omati on syst emP@irdiseedoussre 60M
(shown in Figs . 9A and 9C) via the twi sted pair conmunication |ine 10P,

which al so feeds the oyer for 03643.1LP ?ggp S o1

operating th%a%oﬁ%%ﬁ gﬁ%ﬁVer ter A co%né o%gég er5958é§canpb§x

|ncorporated for exa Ie |nS|d %} driver 70 or IR ceiling driver 90
[

for conmuni c8 ??Efﬁﬁ Seafglay sclosed in the pending US applications,

the dimrers of the present invention 5 or the current sensors via optical
gui des or fiber optic cables 252 in addition to via IR in line of sight.

The ceiling gr wall, 1.r1|st\:lxer eV £§5n rea%h?rﬁ@ {g?fﬁhge&@e@ gaﬁ@%frlg}#&&.ver

explained in %ﬁe pen |ng app |ca ion erence etmeen

devi ces of ”ﬂﬁ f%t-?”d' ’?;%h%?aaqpésépﬁ] Ar QS AN L e dr d‘iﬁﬁm%ng%fa 14 E;%ﬁpf:ﬁ&%

i nvention 10 he “us spectrun1connun|cat| as red’light

in the 650 nm, nayel n TN {, 61iVlh§ 88?%%3%#%%1}’1;5%0%@0'Argfétleg'r_’kgé’a][ Iback

orflberoptlcca%fe5|na d| o,orin nmruni cation, I n ne of

sight. 15 Thg di Q%Msg'ogﬁg'éléé\é PO O E G: 3a! Snf! GLD hﬁ@ktyvfhad%y cal

with the CIrCUIt SO are t command converter and the two way

TX-RX dri vertk: veei;ﬁvﬁreljt%%é @n%g@amﬁmswer § ii,den glv&aéh ga %Qetéf

converter river/receiver 33A an 2A or transcelver

of Fig. 2. Thgﬁgééfe&ﬁg Bswﬁeﬁlg@%o%g rpq;g?ze{%ngwﬁé PEHAMS At 10n

circults 1s intro |0n I'nto the € command converter

258 of (?alf E@l ?ce)n? %@LerB. !:S(Hcﬁtfghé‘gr&) Qrggnq{ﬂélc%flbﬁg %ﬂedetsv@rvﬁ%er

S|gnals via a sing gul e ca e prism255 shown in Fig.3

Lot ce the. JLBTRE Ubgz6“4@;9#@%89{@%%l%agv%aegta?&%e'ssv@avmé Tnown

optical pris own al S0~ as mrror prism The prism 255 deflects the
received i gtng, driven by the TX driver 33 and receive the on-off and dimmer

level commands through the photo transistor or diode 12A and via
the RX circuit 32.
15
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
20 directs the received commands to the photo transistor or diode
12A and the returned confirmation or statuses through the LED 13A.
Outsidethisadditionof theprism255, thedimmer circuit 6Moperates

the same way as the dimmer 6M-2 and 6MIR explained above.

25 Fig.5Cillustratesaswitchingcircuit incorporatingoneDPDTswitch
1C for providing additional manual switch or switches to the SPDT

switch 1B. Even though not shown, n number of DPDT switches 1C
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or IR signals to the surface of the photo transistor or diode 12A via the
half mrror created by the half mrror surface coating of the conbined

pri sm andwpaswase43r ough the transmtted |ight, w thin PR&/USRMIAKS3ZEect rum
or the IRsignals, fromthe transmtting 5 LED 13A surface. The shown prism

can be constructed of two, pieces ocfhedtrz;a{‘eel%r%t s mterials, L9atLdand
2 RS %%ar %'

bonded, or i can € an injecte eces o t ranspar ent

plastic materlal g, '%%“ng'gééﬁ St 13},602’13' e o be, @19@4 s%g.tc?x or the

const ruct i ng the“pri%m as a large prism Bi gger

than the LEDy 10108 -R00LY LLARSLSLAILANG AN L dlite OUbfl s Dl DIcgG! i Ce

a smal | pIasFrc nnpﬁe FuSture wi known pol arized coating at one

end can be ussfr 8N4 AR SOULIND! ARG 3 LUCIIEEAALL BH 'fsmrrsse&gar iplhe

preferred e e present nven ion. ol I'owi n e term

"transceiyer ggg géA i ncluding the LED
13A, the %hoton%é(OS %Eﬂ&é%ﬁVgg?gz%%%oﬁgb%%eggf?snr Because the two way

comuni cations via the prismare conducted in a sinplex conmunication which
enabl es a receive only state, or transnit only state , the cross talk or

P okage 20 Obpkb YL HIBBL? diad (8¢ AISTHL EnkdAshiOy (16 s GEREL LET 1h27 OF

Vi ce versa, erern a e recelve srgnal reac es t surface of

the transmiLgr, 438, ggct g%%%%%&éra%a%&% 14 G TRAG0ES 1A

transi stor 15 a econes non | ant ana I mmateri a

mportance |3, Lialyd NeolALe Jagfadnadem%cghgmﬂé 13%uBPka AL L eTuiakeds Sexer ey by

the prism 255: prism structur

10 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

15 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
20 31A. Thecurrent sensingcoilsof Figs.é6Aandé6Bareusedfor sensing
the AC current fed through the ACwire 8 by induction. Fig.6C shows
a current transformer 31T that outputs a signal corresponding to
anACcurrent fedthroughitsprimarycoil andthroughthe intersected
ACwire 8A and 8B. The coils 31 and 31B and the current transformer
25 31Taredisclosed inthependingUSapplications andareonlybriefly
explainedabove. ThependingUSapplicationsdescribethedifferent

current sensors assemblies that are powered by a low voltage DC,
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is obtained by the injected plastic nethod with good results and at a | ow
cost. However well known prisns 255 with low cross talk can be used for
conmuni caworglofoss+dnay dupl ex signal s, when dupl ex comuRCETASRGNH4E37€
needed. Fig. SA illustrates the di mer 6M 2 being connected to an SPDT

switch 5 1B faqr i tehi. [ ~qf o, dijming a1 Li ght
fixture, mheF§Fn§¥%%§ Hﬁ%b?a8ﬁf§¥é%%%%58?ﬁ§té?f%%ﬁ#%ﬁﬁ)?an eggctricaﬁ’gack
box (not sho se t : switch 1B and interconnect via the traveler
lines 1 and gmgﬁgég&xFﬁgwﬁ?%S'A{:mﬁthin the electrical boxes. The di mer
6M 2 is shown to support the two way communication 10 with a contro
circuit (not shown) via dual |ight guides or fiber optic lines 252, fed

817, 20O S Dl SN e s 3

and receive thé on-o I'mrer [eve rough the photo

e e L R T b

the differ en%n;egga@hxr%&w@ r}%@rgg@%é@m@]ﬁ%&%a@Begéglaksgmaé@aﬂn%i ngl e

| i ght gui de or er optrc ca using the prism 255 also shown |

Fig.3. The pﬁhgmog%%?%%fu{fectéoéeh,%rr,% vied OTIBALS, Rt RBL ang
or | ode

t ransi st or A and the returned confirmation or statuses through

L0 o UL S apol e s o ek

e
t he sane way as I mer a expl al ne ve. 25 Fig.

SO ustrat e3aauLL CINGEL LS LR PRI IRNEITEa L bAE, LEcbAGeRIRY di ng

addi ti onal nanuﬁ% smﬁtcﬁé sw t ches swtch 1B. Even though not

shown, nl@u"gﬁgwg{l%%%%o%w%}&ai%@ n&ALL %Qég@égggﬁ%rghr ayaly Los-ddamgl er

lines 1 and each such swtch can independently, irrespective of

other sw tCh%IiS%FnEEQQ ﬁh%té@%é#}ﬂ%br Wo%é%l%.@@r@@ﬁ | a0y ON=Pids HY S 18

because t he wtch reverses the trave I nes connection from

straight 5t 9e8{19§§ic91{s .Vi‘&ceco\é%ri‘?l@ﬂ/r% ﬁf&ééntt 9n§é1r1@:j.<9[m:overs 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
15 devices are the subject 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.

20 Fig.6D shows the block diagram of the AC current sensor assemblies
4M, 4M-2and4MIRof thepreferredembodiment of thepresent invention.
The shown current sensing device is the AC current transformer
31T, however the shown current sensingdevice inFig.6E is a toroidal
coil 31 that can be used instead of the AC current transformer
25 31T. Similarly any other current sensing coil structure such as
the coil assembly 31A/31B of Fig.é6B or any other circuit or device

that generates signal output corresponding to the AC current drain
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Qut side the DPDT switch addition the dimer 6M2 is identical in every
respect to the dimmer 6M 2 shown in Fig. 5A. It becones obvious fromthe
above expveanratwodm3and the illustration of Figs.5A SC 10PCHAIS2000048%76mer s
6M 2 and 6M can be installed inside el ectrical boxes and be connected via
t wo travelerg I|ve A an@g ¢ l'ine and process two way control
conmuni cati on Vlélﬁpp gui e or f er optic cables. It is also obvious
t hat such di mers conply with the electrical codes and can be operated
renotely via the 15 hone autonation control circuits or manually via the

commonl y useg, SPDT %Et%:%-go§wz%& £1-2 30 gvﬂdﬁncgﬁ Pe. .fl%ﬁ%@ £ Gne BBt WO

h
current sensing coOi oroiddl "col I 31 and a coil assenbly including

coil 31B and i 2 r i
Gaand oh ar e LT T o%lesscél‘%s?ﬁgQ%he ) GG D8NPI IOnE DL S FaraIos 1y

| nduct i ony F&Q% Oeﬁlgcn%g%ré‘ cAUELEA L] ﬁ”EBQé TR a2 It o QWLPH Scutihgeal

correspondi ng current fe t rough itsprimarycoil andthroughthe

intersected A% %él#e ofiAa%Qdarﬁnth?af 45 gél nguéé QDuttH.%tCUf r&Mket

transformer 2 are discl ose epen I cations and are

onlybriefly gxpl asﬂc%ﬂeamfeegram%%wgaw&%s%@A%ﬁﬁsﬁr it hadifferant

AC current sensors including 4SM that is connected via single fiber
optic cable or light guide (not shown), the 4SM-2 connected via
10 two fiber optic cables or light guide that is shown in Fig.6F and
the 4SMIR that communicates IR signals in line of sight shown in
Fig.6D. The current sensors of the present inventionoffer a simple
low cost and as explained below, simple to set and operate. They
offeralsotheabilitytomonitorallappliancesandcurrent consuming
15 devicesintheresidence, officeor factoriesandset-upcentralized
control to reduce unnecessary current drain by unnecessarily

operating electrical appliances.

Fig.6D shows the rectifying circuit for feeding regulated DC to
20 the CPU 30 and to the associated circuits of the shown current
sensors 4M, 4M-2 and 4MIR, and for the integrated current sensors
4S8M, 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, isshowninFig.6F. This integratedcurrent sensor
25 4SM-2similartoallothercurrent sensorsofthepreferredembodiment
of the present invention employ a similar rectifier and power

regulationcircuitshowninFig.6D. Therectifiercircuitcomprising
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current sensors assenblies that are powered by a | ow voltage DC, fed al ong
with two way propagated communi cation signals, via a twisted pair wres.
The curr enO 268833 assenbl i es using the coils 31 and 3PBTAISS@004830d6 5 i n

t he pending US applications are not connected to the AC power I|ine

andt her ef or eganbesoull edhniogl Gl Lol . XS 13600 MROR LA 10V Obd 258
g I n e ana s

wi res. However, nothirg is sai electrica afety codes and

rul es, such gacRblhaled DY 108 ety A0QHL 1 U8 LBBL SERPLLS ASullli SRR 1N
p suc

t he pendi ng US applications, becaus current sensor assenblies

never existed,Before.  thi;§ &SPQ?%%?}RS%QQQP'e%.zuaﬁﬁaé&E‘&E FeGEL LOrY Qs

el ectrical codes, rules and rnglatlons. ccordingly the preSent invention
covers AC current sensors shown in Figs.6D, 6E and 6F and simlar current
sensors conbinations that are powered by the AC power line. AC powered 15
devices are the subject of the electrical codes and can be processed for
safety approval and used in hones, residences and offices and be nounted

into standard,el g&%%éré?gtrg%égﬁﬂ%ge%?b .Oq’E‘ ' tpigbﬁgnsvgaglc@@sreﬁygé&; $yand

ot her AC devi ces. ows t ocC I agram of the AC current

sensor_ assenglLes. Mo 4.2 andsML gL heprelerserapbal et 40f of hepy asent

i nventi on. Theé shown current sensin evice is the AC current transforner

31T, however I i i i j i I
Tkgec%%\g{s%egégﬁ%ggg;f%gapgégf | CEnd N b @nc @&g&sadié;é%f%?a

coil 31 that can AC current transtorner 2
Simiarly any,ouatle b SANSIAGCHO! biiBhUEIMREBUEH A1 fGldring
assenbly 31 1 Q. rany other circuit or device
10 circuit discussed above and the two way control and data signal
propagation, shown in Fig.6E 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

15 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. Itfurthershowsthetwowayvisualspectrumcommunications
20 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.
25
Even though Fig.6éD does not cover all the communication options,

the combined presentationby Figs. 6D, 6E and 6F demonstrate clearly
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t hat generates signal output corresponding to the AC current drain by the
appl i ance can be used. The current sensors 4M 4M2 and 4MR can be sim|lar
to the cuwpento/se43sors di scl osed in the pending US appl PCRtUSRINS/0¢837@ r ange
of 5 current sensors that are built into or are an add on to an AC outl et

socket, or a%gaggwgéggf‘é%t%éotoﬂa@f\rrﬁgyaaq\%%ﬁqt@fbbgbagioﬁggggﬁmssSi%Ié.as

the integrat sensor asse e integrated AC current

sensors i ncl ?ﬁ(&)?glsrﬁ%\'/\\‘% ef%a%ﬂ%%f%&ggegtsgqgﬂeafidlgs!lef%Q?ro&% CabRbL &50r

i ght guide connécted via 10 two fiber optic cables

or light gui gﬁdw?&hgﬁﬁg%gvgnsﬂgl@&cﬁfalg%fbﬁ%fa%\émé@sﬁw&ﬁi% IR

signals in line of sig hown 7 n Fig. .~ The current sensors of the

present | nvegtioeallalo sk dowcast and. a5 axpl o) ned: Behouasiaml e to

set and operate. | sot heabi I itytononitoral |l appliancesandcurrent
consum ngs 15 .4y | Rnhe. f@é'gb%q% £5L 6 iUael LIRS c20ds 88t 2R 2
centraliz%d 8O§tégﬁﬁ¥%Qr%duge Jinecesgégy curﬁénf dré?% bytunngceggarily

operating el agt %%&%%fg&yoéﬁcgﬁlﬂg-ﬁ!% shows st Bg &£6tHd YWrAGmChE S Wiowor

f eedi ng regul at the CPU 30 and to the associated circuits of the

shown curr enﬁﬂgmpﬁ &%%M%M&ﬂqﬂ AM RinadddRie Lhg dndponat edgs W rent

sensors 4SM R that” are not shown in Fig.6D An exanple of

the 4SM 2, cgogbi IIE' QU BEDE NS and: AG OWy 8La30EKSlr SgtRc0B8 1ight

integratedunit, 1s shown In Fig . 6F . This integrated current sensor

guide cables 252 can be used.
10
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
15 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 tonote that the carrier
is encoded or AM modulated by the IR TX driver 33 using commands
20 and data protocols that are stored in the memory 30A of the CPU
30 of Fig.6D. 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.
25
When a slow baud rate signals are propagated for switching LEDs

(visual or IR) on-off andwhen such light or IRsignals are propagated
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25 4SM2 simlartoall othercurrent sensors ofthepreferredenbodi nent of the
present invention enploy a simlar rectifier and power
regul at i omoizpEU3showni nFi g. 6D. Therecti fiercircuit conpPCIIUQL0IRES37€C6, D6,
D7 and the regulation circuit conprising C3, D5 and VCC regul ator 227 are
fully expl ai ped abov nd_are_ shown.in. d | i i i B Ciheuits
EMR 6M2 agﬁo%l\ﬁ%]fnetﬁ%é)sp%}grz and gﬂg %ﬁ%g%%régﬁ%%bte?aﬁggégner ??1ST slﬁown
in Fig.6D can_hbe_replaced by the rof dal il i
Sensor M of EEGT RN EIRE O UrTERE B ORaS T AN PR A T Rl
sensors disclosed_|n_thependi ngUS |.i i | . GRRLIL f e
DCpower i ng 1611%??%%}1?6% s%%ggﬁ#%%%\e%lggl ltr%gﬁit \?o\g %lh@&%?rol g%gctélgt&g
si gnal propagation, shown in FiLg. agat i jngl.e fi iC
cable or lig T ngouflggafscé.g%%gaégsgﬁorg%ﬁ%ggr entoq[ggés@?@ll%%et ﬁfelé |t;%rnr i %E:]c us
applications_pro e [ ; [ i nylLi i AVARE: |
OnS. PLOPAGAL L. L DG SN0 N2 Q0BL Sl b Bh B | MablOfi1Ylllrr ikl

W rel ess aawre a tw st 5 pair wires. Fig.6

shove Lhe | ML SOMTUL SPLL S UL S CATDE LS9, Rttt choghot o

furt hershowst het wo Vi | . 0 | 70 I i.gpt J 252,
conpri si ng RX Eoﬁl%iﬁk%fggt%%%ﬁgg%%e gﬁg?{(?%?tregn%?%t%%Fv%%AUg%g'Tlg({g?%%&vw th

i sual t 3A, T - |, Gatd
visual spectfum LED 134, egrlle;%%,vgnaﬁffe&i@% diReCOTyupl Gald 98 2i£ Jf Gpagat ed

in open air and 7 I'i-ne"of e visual spectrum conmuni cati ons

are propagat gdsi/rin JFPJ.%C% wllvleghg 3@"51@%r0§9§ﬁ§ %e52§ .e., the envelopes

10 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 substantiallysimplifiedprocessingcircuitsare incorporated
intheCPU30andtheTXandRXcircuits32Aand33A, therebysubstantially
15 cutting the hardware of the signal processing chain, reducing the
componentsneededandthetotal cost of thecurrent sensorassemblies,
theACrelays and thedimmer circuits, providing lower costsproducts

with greatly improved accuracy, performance and reliability.

20 The CPU 30, the memory 30A, 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
gsensors 31T, 31 and the coil assembly 31A/31B along with the current
detectionprocessesarefullydisclosedinthependingUSapplication

25 and are incorporated herein by reference.

WhenIRsignalsarecommunicatedinlineof sight, thevisual spectrum
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Even t hough Fi g. ED does not cover all the comuni cation options, the

conbi ned presentation by Figs. 6D, 6E and 6E denonstrate clearly

t hat any cowbi2ati3e+ss of | Ror vi sual | i ght propagat i onsar epossiPBIras200Riogssvecl udes
the use of a single or dual fiber optic cables 252 and/or theuseof a

si ngl eor dual '-tgngt%%rg&;r&%kee 298, ?%Pr%hdbﬂa 1he sqgfvrnes.ppﬁ%na: DXeand

RX circuits and 33A 5 along with th e correspondi ng photo

di ode or phOtn%tt Bé‘@%%&étag{éi ]aheoﬁlptl:z\fs%ry aﬁ%@rﬁgt%eﬂa%%dhel:h%lkggl Hﬁt‘.ﬁ’] &f the

prism 255 shown 1n expl al ned ove and shown in Figs.3

and 5B, mkeilggtgtﬂagea Qégr@allg%ggtﬁeqtaI@e@tvttgeateahgﬁletetegmuzg;tg de

cabl es 252 can used erence between the two way ER and vi sua

Spect [ um dr i UekS4@pHLECel Visag Gh Gtk Uy LOMRLL SLOGHAR IS 320ande L ReB 33

versus the two way visual 'spectrumcircuits conprising RX 32A and TX 33A

concern ngi nprl%?@lgétttg%xfﬁe%% Jé'@enﬁﬁ'l‘é@”zlw ¥ses Ganki omlSism-2

frequency fo rempte control devices Is 38.5 KHz. However ‘ot her carrier

frequenci es gugh, ﬁﬁxﬁoal% wibl iz, dﬂtmeqntel%tte&sfé»@qmeyam Bk Quddhe
100 KHz range or higher, are used and can used with the present

invention. | tt !esréﬂ;%r h@QEl&Qe&]qtnetlttQ%tenﬁ ﬁgct% L Egﬁlb§tf&9§%ﬁgrgrc&Mon

nmodul at ed by the I R"TX driver 33 using comrands data protocols that

are stored i g %f%%dof_t £8ec K PE30 38 aFd Bor 6L Ot HeNReRbAPT3 d2ANd
the IR FECEIggF B%H?n e a degoder or detec?org?%r decodlngethgﬁenvelope

of the receiygg PA5, OF a8RL8 afi kAl c ARt RGLhRE dhe oderpdilatiad Lommand
for outputting the envelope of the connunlcated command or data. 25 Wen a
sl ow baudyrate,s,88 BBl PRagALRL wf QEmSIE tichi,0g bEPSJtsdal hQfeddR)
on-of f and en suc t or IR signals are propagated frompoint to

point via li a@tfgyéﬁespx@gratngeéamté 0aG8Plies,idd vheyiRG PIdmeh st Os generate
only the envelopes of thé control commands and statuses The comruni cati on

circuits are,sigpLgs begause there is no need to generate carrier signal or
to nodul ate the carrier 5 signal, nortodenodul at et her ecei vedsi gnal .
Accordi ngl yacarrier frequency generator as well as encoding or nodul ating
and decodi ng or denodulating circuits are not needed and are not used.

Instead the ¢P %@r%ae%er ahe apd vta%ﬁqulsteﬁgty tiordiap WEDIR3A F, vtlra a

sinplified driver R or light pulses i.e., the envel opes 10 of the

protocol g5 ShohLayd )él%ﬂ@ m}%tt%aw S8&nl2A Gan o glg'd’a%q.telsyoqugﬁgt&gl&é% the

CPU 30 or via a sinpiified 32A, providing two way exchangé of  commands,

statuses, CO@BU%]& %v@e@l %Qeth@énﬁmn%&tEE éybt?ﬂ@r!f[ 'r@ |o3f sight become
S|an|f|edproceSS|ng circuits are incorporated in the CPU30 and the TX and

RX circuits ‘?’.%ﬁb?@gné§€‘emttﬁ11%lﬁer¥§’e§y@§te%{gdr%|sls¥d. 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
20 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

25 ~ 7B.

The IR LED 13 and the photo diode or photo transistor 12 shown
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15 cutting the hardware of the signal processing chain, reducing the
conponent sneededandt het otal cost of thecurrent sensorassenblies , the AC
rel ays armiotzhw/@s4dmer circuits, providing | ower costs pPOBRISREMENMN6 gr eat | y
i nproved accuracy, performance and reliability. 20 The CPU 30, the nenory

30A the IR §ROEINenANGd LR0MILLRLS 320, 4 L Lo oM eSS rakiand

34-n that aré us to set a room Or zone address an he connect ed

appi fance, thegcppient ss%%gggﬁeélg S Fgec Ol AR ddnbAla g ong

with the current ectionprocesses are f di scl osedi nt hependi ngUS
appli cati on %ﬁegﬂswﬁfmesw&g&%%ﬁa edoner &l RoBY# gt T anCcer WieR LR-&i gnal s
are conmuni cated in 1ine of sight, Fhe Vi sual spettrum circuits and

devi ces 32A, aéé%ﬁ § g é@?ﬁ@qw FO ?JSgQ AP 5@% Repded  apdeAE € Jpot

used, alternative en fibér optic or t guide cabl'es are used, the IR

receiver @ndtthgnﬁhn.btff&n%‘sngghéﬁo@@ddl%%é' 9.%5té\garéa:achel%e@ﬂ(.%n%?’ll_@r@rﬂf\%r

needed and are not use rwse the current sensor assenblies 4

aM2, AMR, 48M .4 %hé“@aﬁf"f're 21900 oy EHO%}?%IQLFWEO L Wi 58160 q G 2

and 6M R and the r'elays disclosed I n the pending US applications share

combn prOgr@gggsgggggﬁgggﬁfgéééﬂais, Ht%%g%ﬂgégésEQ&B@&Q&eF@P@& uSQRntAl |

the referred comuni cate and operate using sane 10 protocols,

maki ng the systam 5 opl&.d f-4$ @lespfrﬁ@a&&, altagvgeeeeéig&ifcer iREQGIAHEE can

&
be made, having varying protocors as e need may arise. \Wien propagating

the two way ??iﬁ%g:g?lo% {he :E:fgﬁcé‘@ecﬁgggi’lngr oitﬂel'ﬁrédrf&%doéhé:‘%&%bldiegsltﬁﬁd of

the fiber optic es or t gul the I'i nk between e | R conponents

or the leeRggcﬁitggtt @ﬁ&qggéﬂ@rot@ﬁﬂoéé auLbbat peed bgubee addiesskshcelhe

di scl osed rrvers int pendi ng US applications teach a sinple

adj ust abl e srtgg%;%lrc%meatﬁg .53y ﬁgglrr_}gtt vbe.d aboper ]‘: aat 480 dhR iRl iy

adj usting the rection of °t I ne of sight of the photo di ode or photo

transistor 1%13{3'9%%}%8&5?&%&%&%&19@?f%:rl%hgbw@ tREeSENt convemjnr. It

is preferable o se to provide a sim adj ustabl e structure to the AC

current sensep.asseml e AM B (nol. showr) ands4SM R shown sisasFig. 70 and
to the di mer assenb yE%NIR aghshown In Figg. %A 25- 7B. Tﬁg fR LED 13 and

t he photo di ode or photo transistor 12 shown

15 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 socketsandoutlet assemblies that aremounted
onwallareobstructedregularlyoratrandombyappliances, furnitures

20 and the like. It is therefore preferable that their LED and/or
thephototransistorareeasilyadjustedfordirectingtheIRsignals

into a line of sight.

Figs.7D and 7E show a structure of the dimmer assemblies 6M/6M-2
25 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 34-1
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in Figs.7A 7C are encapsul ated in a truncated ball shape holder 12H that is
supported by a round or circled cutout, conprising the bottomside 12B and
top si de WOPROW03k3g. 7B. The shown cutouts are structured@dCraSpeoowussas f or
upward and side way adjustnents of 5 the LED 13 and the photo diode 12
toward the ce|I| | R driyv 70 and/or th (Y

Fig.10 and df scl%ged%onr tS %rtl <ﬂdancgnﬁs %p%l ?@%‘t.%ﬁgéﬁugh?z C outs can be

made for adj ug(tipgsngan ge%?‘kth%%‘gggbi‘d??fm%% &éﬁé)i‘ﬂeefb; apetz']h% to

provi de tlgh grip |ng or o roun ol der

12H 10 such th? nc Jg%l R L %Bt EPQEQ Q%gdSZQZ éﬂélchogg héfifﬂ$QQJ gforce

to over COI'TE Fﬂe a OOSG n adj ust nent uman t11 nger

o, e P ?tené?&eset g SR, LB e o
ur

sight" at any need aris ucture S I F| gs. /A 7C
or any other str 1% ire for, rgw di ng sinple adjustnent, including

adj ust nen by a su as Screw driver (not shown), is clearly

advant ageous, because AC swi tches, dimrers, AC sockets andoutl et assenblies
t hat ar enount ed

o_nvval | ar eobs %g?efdﬁggglt%” %ﬁéﬁ%@f@ gpkkggge%g}uréybtlgr grps@lqetihe

like. It is ore prefera err or the

transistorar e g %ﬁdgnug} ed _bor E%ﬁec(t‘fdu%% %gﬁ‘:&lsﬁ 8L gnal s n%‘ﬁ grsla%ﬁ g, of

sight. Figs. oW a structure 0 mrer asse 6m2 25
f Fi 2 d 3 th f 52, f
gom"ruglscat ?zg comTrsaDrYds ?h{itg!g}se a?ga5 AIJ—}%%%(}D)H 86%1 %r %ﬁt%fcatnhe
di mrer 6)4 M2 LA, Qangagpsf%ggh ttgemtggseuéée%t 52002l Lo SALNG 8

zone or & rodma ress andf or ~appli ance addressan ect ey235.

A g. 7Eal Soshse%%hg' DNGLILTIEL HE Gl & 1 WdRnbDoofI e (hirehe 228nddid A%,

t he chock c0|

sel ect key235andt hqe_:_rset t]_#égs%tggeggﬁl_ LL34s lvgtlc(égglgeggfl afed.g &lm in

di scussed above: e “fwo I| or fiber optic cable
252 installe M 2. Even though a prismis not shown in
Fig.7E, it |ghobvf8%%?fﬁg ﬁegprlsn1255 shown in Figs.6E, 8E or 8B can 10
be i ncl uded i nanyof thedlnners orthe current sensors for connecting to and
comruni cating with the dinmer or the current sensor via a single |ight

gui de or, i bgp opthc. Cakhar2B8 rRYCTh AnSRAYY LP HIE A TR <AMfy kg 3.
neutral AC terminal N. As 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

20 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.l ~ 3 and in 7A,
7B, 7D and 7E are same, and can be operated via IR commands in

25 line of sight, via single/dual light guides or fiber optic cables

252.
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15 The dimers 6MR of Fig.7B and 6M 2 of Fig.7E are shown with a neutral
AC termnal N As explained above the preferred enbodi nent of the dinmers
of the preeento/idpdenti on can be connected between the AECTiGseomiogss7@nd t he
two travelers 1 and 2 only, or they can be connected also to the neutral

e then SUge) bafplc et SAR0.20) e Bl opt L anle AL spdet iy he

di mrer. Such™n e enapl és cti circuit Inside the

dirmerand provi des ot il Lo 1000 (20 LRl Hy (T S8, oSt ur e

and the appl F¢StiBNS o s rs Shown |n and in 7A, 7B

/D and 7E ar g, splRi a0l S%Eté{effggsheteel%ﬁ%@cgﬁ ggmagéss N sgwdNGs Hor

sight, via S|ng gui des or ic cables

2010/036431PCT£%§$909/ g% qugggf%gg%gggggéh é;%% ngggpﬂﬁgtiﬁghﬁafﬂduﬂ e

cabl e 252 versus tTwo ta I mmng |'ight fixtures

and for suitehl 08, 0ol 4l Lol ate %Eﬂ'a%ca&p&ea&%%sémtf& webbafed of

connecti ng tﬁe curren Sensors present | nvention, I ncl udi ng 5

current senso%%whntegratﬁ? g%éqlgg Al %Q&hﬁ?o@&cﬂﬁ%LEQaé% QSQ%egggﬂp in

Fig.7C, are nany Vi ous advantage is cost, providing and

instal l'ing si ngv?dln tndgkln gaﬂdj g{l?f)(ptll P@%ﬁﬁ@%@ f%éﬂ"%ptt\ﬂ@’caﬁ'flfeer

literal hal fPE64t fteriars an antl I onal savings in

installation gestsrsu%% 1% 44130 A ALH A1 A SLOAL Ee £20] £o28 ubSe nSidTPl @

process explalne |nst | at1on of two ca les 252 require

t he |dent|f|%% ave %¥:§g% %ehge%h%ﬁgtﬁﬁghghgogggnsn1t line. O cour se it

is possible t0 e jackets o t guide or the fiber 15 optic
cables 2 in different colors or markings, but as each of the cables is
connected at one end to a transmtter (LED) 13A and in the other end to a

recelver (phao di9ds) 128 sl ot dblsre 985 Le ELASid bebatkd ba £onaect s

the two |ightgui opti such as shown in Fig.7E,

has to be a A oand le the installation ? % cables 252 require the
|dent|fytherece|vfng i neandthetransm ttinglinebeforeactually connecting

them The prefgr E‘fglgg@mg% gha‘%‘écéﬁ?ge%ﬁé%%HH%V@EHﬂsQr[lt'ﬂQ{éJdQ& Socald e

|dent|f|cat|on program e into the systemcontroller, 25 including

the referred +0; 2ug, K 440, LALETRODLHBN belerRl 198APRGe! 67 Brlatspewich

that all thetran I ng sw tch on,

15 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

20 identifythereceivinglineandthetransmittinglinebeforeactually

connecting them.

The preferred embodiment of the present invention includes a cable
identification program embedded into the system controller,
25 includingthereferredtoabovevideo interphonemonitor or shopping
terminal, such that all the transmitting LEDs 13A will switch on,

thereby providing the installer or the electrician the ability
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thereby providing the installer or the electrician the ability to visually
see and identify the propagated |ight through the |ight guide 252 (visual
| i ght suchoasiwmsiH3er yel | ow or green) and/or detect an PRTABANA0#IIM vi a an
| R detector. Cnce a Iight guide or fiber optic cable 252 is identified as

propagating @ %hgﬁ see R Ldeds ) BRL g%Egég%&aBQ@‘?{ ]}:ﬁgﬁ &Eth@e\_ bl e

shoul d be |n hio the recerving s ody 6 shown

in Fig7F A RQ (i ransg?ﬁ'i psrueéherébkgdtck@t%%*l%vﬁ-'éi) éﬁéér?)f FGotF 15

switched on £6 iR |cate a ter socket and ereby identify clearly

that the othel.SOcKS! rhSrddi@ciBENPL Ok SAUREL NGALRC, 1] AR20AR @ L hal

carry light or S|g al y such S|np e exanple, it becone very clear that

two Iight guggggﬁ ogtfllcbsgblet%gg £ahhen. can.pe el fielently | dankif bedzand

installed in err respec i ve socket's TX™ Fig.

7Fal sol l1yist g gt haacanl ehol dale 9nal ORd dlenl Ul Z2 2o NAVERY; o 1292 1 O

vi se and secure |nto pl ace when ey are inserted via the

nol der _252H ot tth@e @esl é’c?c}?@ﬂé%%é 2528 R 3ng, 2628 Tm Ther R . Shown

inFig 70, w e ca I ns arepressured agal nst the tapered

portions 252D for f ' Egme hle(: I %""?r&k@ﬁﬁ’e %Qla%gghgsﬂEL% heacakl £5

t hereby | ocking or VISIn the c es Into position as the screm/%525 I's

tightened ang, PLORA %hﬁ% EH&SQPA, & folder (2agtia.d & %‘i‘% %{g Plerft 146Vi CE,

such as a di nmer current sensor, current sensorwt rprotoco

converter . g&géiﬂé /E%%gl &Qg@g&sifé?& hare %Jeragheﬁwfw%nﬁe@kfng?lrt@leal S0

shown in 25 Figs B an ternatlv y the hol der 252H can

provi ded, yi t hs 9.l EME: G0lLY 2: AR2CE SRR Fg- = 95 dpBOclipad!

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
15 cables 252 into place when they are inserted via the holder 252H

into the respective sockets 252B-RX and 252B-TX.

The jaws shown inFig.7G, withthecables 252 installed, arepressured
against the tapered portions 252D for forcing the jaws tightly
20 against the cableg 252, thereby locking or vising the cables into
position as the screw 2528 is tightened and supporting the cable
holder 252H to the body 6MB of a device, such as a dimmer, current
sensor, current sensorwithACsocket orprotocol converter. Similar
cable holders 252H for a single or dual cable are also shown in
25 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,
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t he 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
i s bondedwonrowvidmsed around the cable. For this reason PR&USeNOMsTeler in
the follow ng description includes fiber optic or light guide plugs. The

light guide apd.the He'c,lgﬁrseof){ﬁ&r %pq:qgl &r CAY }Reghﬂig' I?ﬁiﬁd Q% BhapedAL its

one or both ends, such that the cable end s into sockets 252B- RX or

252B-TX or i @591% %lhgkdﬁ{atpﬁs mdﬁgie%5&'|crghgéd H8uand-BF ghow. t b@r patocol
converters 258 of Fig. 3 and Figs .80 10 and 8F show t he protocol

converters 259,00n Ehg. Zermhe1 &l f iﬁrt%@%lq BEHd NG iGRAKET R udRa8 A 258L
of Figs.8B and 8E is in the install of the cable 252 and its

| ocki ng/ secu Tega8PPIrheS] idht bR 1RECLQE QN C@E)H@ft S 259
and 259L of ébggcg%¥gﬁgﬁgﬁggu¥ﬁ§bo%vertersls ow%?ﬁFlgs 8A—e8 Hee

aboxcanbegonstpycteth 13 LBr@i CASR $hMbhabed Gl He sl 8h&YoH b%‘i:huéﬁ&'é e ffch
Fig.4B or to the dimrer structure 6M or B1lvl-2 shown in Figs.5A, 5B or 7D

or they can bg.encabsiialednhl AN QleneoByeil &Ntz s3RARRS oL 0fsdMShaldat i on
into electrical boxes or electrical cabinets. For exanple, the command

converters maybg g&quﬁgg&egrf91u$nggﬁporat|on into the 20 IR wall or
ceiling drivers, utilizing a single CPU 30 for operating nmultiple TX RX

drlvers/recelvers, or inside the honme autonmation controller including the
vi deo i nterphone nonitor or the shopping termnal. 25 The converters may

i nclude the §§§£' é‘@aﬁWBtEcﬁﬁﬁv e ﬁrotg’c‘fblnc&@&eﬁt?érté i3] Eh@l@OQTBndZ@l@% %@d/ or
appl i ance address, or they may be non intelligent devices such as receiving

el ectricp) Shﬂ&adpssﬁb@ tﬂé1ﬁr&c5@<5]l RehVRLKedD 28 dHRiaNnd  cameest f g -ddeam
into light signals via the Iight guide or fiber optic cabl es 252 and/ or

recei ving |ightysl9nals Wndelber! 3 9Ntagubdarobs fr e, s@Pbha able Zbdnand
converting theminto electrical signal via the wired network 10 5 or 10P.

Qutsi de the TXLRX (rd efler @gsweis§%Adan@s32&ﬁmg,gerc@wm§ Qfrdhfement .
converters can conprise, for exanple, the CPU 30, the nenory 30A and the AC

rectifier ciggybtyshown LB g £Bcand) exphalied saboyeanPrsich, s8Nk URE gche
wired network 10P for feeding control comrands and statuses as detailed in

the pendi ng LiSsappl 'rﬁ@EbHOértélos FNS LR &S, JHs 4156k aiS8P86aE &-UBWd
vol t age DC power supply f

15 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

20 IRwall 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.

25 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 via
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powering the converters of a system and conmunicate via a wired network 10
with the distributor and power supply 60M shown in Fig. 9A and 9C It
shoul dbecsoeotisbus t hat any of the poweri ng di scussedPCIBIS008/048376
rectifier circuit, or via a separate power supply, such as the power supply

68 shown in 'Ehg-wigr%ddﬂétv\/éﬂ{ &Beolxp@wgnagcéwa%%géﬁ?emﬁeg 1NSfHW0E K5rnkAR

di scl osed in the pending US applications canbeuséd.

Simlarlyiti %ggfgﬂ;@lzgfﬁgtg@ﬁ%et becormmndeenrert Bl Ss W W0 oki Bhte Grirdes or

fiber optic c i nclude the 20 pri sm 255 and connect themwth a

single Iight gyhdescable b kfedl Soh¢ClfAket Bl £1hS CQMQr LaHSe CAL i ude
the CPU 30 andgthesﬁ%%%ry §OA a?on%ﬁaﬁfﬁﬁtﬁe settingqgaitches %4-1 - 34-n

for setting theaddr 65585 andREOVd R . dentiiyand kntelhi gener hethérk 10

converter, or the converter can be programmed to be a non intelligent
Convert erg 25 ,k0fo i ONY A0 1 Wx Al 4k be f BCRIGH r& BCLAH GBh (HOPA St O

l'i ght
of the converters can comprise, for example, the CPU 30, the memory
30A and the AC rectifier circuit shown in Fig.6D and explained
above, or it can use the wired network 10P for feeding control
commands and statuses as detailed in the pending US applications.
10
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 60M shown in Fig.9A
and 9C. It shouldbecome obvious that any of the poweringdiscussed,
15 «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 10P disclosed in the pending US applications
canbeused. Similarlyitispossibletoconnectthecommandconverters
with two light guides or fiber optic cables 252 or include the
20 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 30A along with the setting switches 34-1 ~ 34-n for setting
theaddressesandprovideidentityandintelligencetotheconverter,
or the converter can be programmed to be a non intelligent converter
25 for converting any and all received electrical signals into light

gsignals and vice versa, light signals into electrical signals.
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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 eitheworewdisvdidmg el ectrical signal and generating | iPgmtUSgd0gia837@r f or
receiving light signals and transmtting electrical signal into the network

10 or 10P. Sugh 5,008 MRYGODVELL ofsy 68 H5Ad LA BRNH ANGES ahhaip ang

operated vi a nmanua smﬁtc or via a dedicated automatic controller (not

part of the home, ! &R}er%@r §8£heﬁéqeqp%é&wsngﬂfaédﬁctfzq'cgqrsy RaPhnd

automatic tiners usi ng t current sensor to upda he sysiemw th

current on o eggiaﬂrgim 10 ;ta RS L8Nt SN 0L 4ol ARl 16ANLOTGan be

progr amed td genera Prent tatus dat a enever "a change i'n the AC

current is d%&gﬁ%ﬁi’ J 20000 4 aUsad gh elo Ryedn gBpanh Al S Clbioi by

auto timer sw plalne ourse such a single, one way

conmand 1? C%ﬂl an cgn%i'é {g’i cﬁ% T?&ﬁ' p?)li'.'ltcmg’éé‘ and &Fon%%aEQ& via

operating app circurt 32A and the photo di ode or
phOt o tr anSI 2%6‘ ogcx?lé”apg{eﬁg.égyid % t@%%@lgrg&%lm '(ﬁB@epar%nd

they are connec elr W red networ rough the shown termnals in

Fig. 8A The gney, Wor&eo'm&%q\aﬁ%xf”sﬁ{& %@;7oﬁ@?apﬁlg%&%\ﬁeﬁggléﬁav{zb%.nrm-ny

power supply options, siml ower options ‘explained for the other

command Convgt&ﬁ&gt%cs%lﬁ s%\%% t]f'xOr }[Q’Eehe Q:én%orBtAb upggt@rt@letg'fst@%py

different attac S an support l'i ght guides and fiber optic

cabl es 252 tQ@tHrggg %T!Q%pq%é SS%i%@H These i nclude the cables 252

insertion intdo the ca and into the cabl e sockets 252B-RX and
252B- TX §Qomm in Fig . 7F WD 2010/ 036431PCT/ US2009/ 048376

The current sensor for suchapplicationcanbe programmedtogenerate
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 explainedabove. Of course sucha single, one way command
15 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
20 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
25 forthelight guides and fiber opticcables 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.7F
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andt he sinple cable insertions andl ocki ng/ securi ngshown inFigs .8A - 8D,
using a single or dual screws 2525, or the nolded tabs 256. Figs.8A 8D

i1l ustratwochwasb4dit he sinplicity of the install ati on/ c®0mASLI09G$8306

t hepr ef erredenbodi nent of thepresent 5 invention. The |ight guides or fiber

R e

2528-TX or tﬁg si'ngre®soc . nt o 2G an
hel d/ secured |§%(;Jgi%§q%gx&%g% singls 3%%%%?EiggrQ%§t%§2£51é%ﬂ-QXbErE%éTD'ded

tabs 256 of the sing r gr ooves Ther e are ‘endl ess

possi bi liti e%ig%r]?t rovi dﬁg el %%gagglzggg%%\jr%h&%dl g:f@gﬂ@p_@; of¢ selyfe

| ocki ng hooks. her, socke can part® of the

ot e IR LRy gL e e

transi stor 1ZA°&H e prism e positione end of the

grooves. ¢ nshegd,plod Nerdd ; SRECNS La%5 $0OUP dt1F Sadie fadl Min1 JCLRY

bet ween the two grooves obvious that théré are

endl ess vari ati onﬁegqql %Om?ﬁjebc#eajl; }sggkgp% 2%9%%%"4:959%&%@%&"3 ghehgir%gnlreég and

securing thelpfﬁﬁ uirde or t er optic cables i nt opl ace .

sl iclty 29 aluhi shischearudenpust i atedivL el uals sl asathbepr sl red

enbodi nents O € present i nven wn i n A a 9C Is the hone

L SARHST ) IL MR S A0 B M) Tt o

and power supp ose ependi ngUSappl 1"cat i ons.

Thedifferencgggtggeghéq§¥ggg§ggtdhqu@%%g%saggzghe pendi ng US applications
or Trber C

are the |ight gurdes optic es 2 connections and the changes
from thg IR RX receiver 32 with the photo diode 12 and the IR TX driver 33
with the PR LED 13 disclosed in the pending US application versus the RX

32A with the_photo di 0 11 ' ; €ded hold ith
TX33Aw t ht heE&Bf%Eggt %g%%géseg{g?%g%ﬁ%n%ss#ﬁ%%é%a I Enlrgl gﬁt orO SeGrSI\%lbﬁ ock

di agram of Fiegﬁg,ggs %gggggtc{%éﬁ mfgxiﬁg%ﬂg@am%@ep&%&ﬂ@%é@ yk slecry

i nt er phone non y data” processor I ch processes audi o,

e £ R e L e R
Internet 67 %%hpﬁ&eo Q?gge or photo transistor 12A and/or the prism 255 will
15 be positioned at the end of the grooves. Instead of the two screws
2528 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 intoplace. The simplicity

20 ofwhichisclearlydemonstratedbytheillustrationsofthepreferred

embodiments of the present invention.

Shown in Figs.9A and 9C is the home automation system distributor
and power supply 60M. A similar distributor and power supply is
25 alsodisclosedinthependingUSapplications. Thedifferencebetween
the present invention and the pending US applications are the light

guides or fiber optic cables 252 connections and the changes from

48



10 owner at, for exanple, his office or fromother places. Qutside the
audi o, video, alarmand data that is fed to the hone owner through its

vi deo i ntwophwse4syst em he can al so revi ew t he status @SCTUSRMOHIST6
automati on and the el ectrical appliances The 15 owner can further comand

and operat e té%%sl\sg &g reclffﬁvaer}y%%ml? hh@oacpgpldeai‘?ea%d%h(!)"ﬂﬁ TX A}gvgr

di stri butor rovide for connecting

Cher eby _pr ovt AMAGRHE SHAED oo drsce STb BEadthel %ﬁftﬂ%mﬁ%%s%
interior and grlﬁg ter 8 artkcularég durhngoat 15@3? §P€W§h&“éﬂ@j

data driver rive power are ful'ly explai ned

[ h

L(Entneﬁt "t Eg' ﬁ?a?%v&%ﬂ*’%gﬁﬂg ?Z\P%‘@%%é‘ﬁ%%l% @%% oo E A R O
e co

Top, w15t REMBTBE BB oE e ol E G AL, B & Sﬁéeaﬁ“f e

the DC pOWELhéegl égﬂléﬁir%%ogé ééﬁﬁé%fN%Q %EQp{&bfw%y 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

10 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
15 owner can further command and operate or switch off any or all
of the appliances at will. The distributor and power supply 60M
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

20 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,
25 258, 259P and 258P into the system. The command converter 259P
is fed with communication and power via terminal 10P, while the

protocol converters 258 are shown powered individually via the
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The bl ock di agram of Fig.9C shows six transceivers 251 or RX-TX circuits
12A, 32A, 13A and 33A for feeding conmands and receiving 5 statuses and

dat a vi a Woghto/igeddsles or fiber optic cables 252. Four ciPCENISe®0#8B76 #4)
are shown for connecting with dual Iight guides 252, while two (#5 and#6)

are shownt o incl udeprisnP55.far, connect.in .t h | | i ght gui de or
fiber optic (ll?gbpgw oter né—’lli ?%ug?r%‘fei%hne g)fowlte esg.@‘é%g%é%'i stributor and
power supply 60M of Fig.9A shows 10 siml|ar arrangenent wherein the #1 - #4

connections are used for two light guides 252 while #5 and #6 are used for
a single |1 ol 0b) 86 202q BH! o AT CORPLABLL AN £20nD6PPRIL Oy LRGN
Eychlgs Lor exanp e, fora sing el ght "gui de cable 5" connect i on only. 15
i g. shows the syst C ect.,i,o ' ] . pal r ' .. singl e
and dual 1 gft guERea Y THher ot fah A FHEE R A ik £ PR
line of Sgghtstag-ﬂgegya\%tdeﬂtda{ '§£<‘£ Ilqghgrguq(ygls'ér fiber optic cables 252. Four

circuits (#1 ~ #4) are shown for connecting with dual light guides
252, whiletwo (#5and#6) areshowntoincludeprism255 for connecting
withasingle light guide or fiber optic cable 252. Theillustration
of the system distributor and power supply 60M of Fig.9A shows
10 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.

15 Fig.10 shows the system connections via twisted pairs 10P, 10,
the single and dual light guides of fiber optic cables 252 and
IR communication in line of sight. The system distributor 60M 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
20 photodiodes or photo transistors 12 and for propagating IR commands
via the adjustable IRLEDs 13. The IRdrivers 70 and 90 aredisclosed
inthependingUSapplications. Thekeypad40isalsoshownconnected
via a twisted pair 10P, carrying two way communications and power
feed to the keypad 40, similar to the power feed to the IR driver
25 70 and 90. The keypad 40 for remotely controlling appliances is
alsodisclosed in the pending US applications, including IR keypads

for communicating in line of sight with relays, current sensors

50



connected in cascade to the ceiling IRdriver 70 and a wall IR driver 90
for receiving IR statuses and data via the adjustable 20 photo di odes or
phot o tr aWOi281001364312 andf or pr opagat i ngl Rconmmands vi a t h@Cadjseevaidsgs | R LEDs
13. The IR drivers 70 and 90 are disclosed in thependi nguS applications
Thekeypad4 0,5 absg,shawnconnected via a twisted pair 10P, carrying two
way conmuni cations and power feed to the keypad 40, simlar to the power
feed to the IR driver 25 70 and 90. The keypad 40 for renotely controlling
appliances is also disclosed in the pending US applications, including

| Rceypads f oi,cOmyR catingcl Behbfe P ersi@hbuith IQkAYSs GHEN 85inS@NSOr S
and AC outlets. The shown current sensor with AC outlet 4SMR is not

connected vig;a f W ale ;pé‘lzrn&_o(rlé{'l@ght%rldgl;”lqexs Ednd S04 4,04 Lgdr andh
oper at ed
5 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.
10
The command converter 259P is shown connected via the twisted pair
10P 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
15 ©be connectedas shown inFig.10 tca 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 60M.

20 The command converter 258 of Fig.10 is shown to be connected to
the system distributor and power supply 60M via a communication
line 10 (twistedpair), whileitsoperatingDCpower is fedseparately
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.

25 Inthis arrangement, similar tothe 259P command converter explained
above, the command converter 258 is mounted into an electrical

box, having no AC power connections and the connection between
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5 via the two way IR signals, adjustable to in line of sight, between the
current sensor 4SMR and the IR drivers 70 or 90. Sane applies to the

di mer 6NMVA201v3643mc| udes adj ustabl e LED and photo di od@CoUseeoa/4833¢ or f or
comuni cating in Iine of sight with the IRdrivers 70 or 90. 10 The conmand
converter 259P is connected via the_t ted 10P

communi cat i nb1I13 v%o tgﬁdc?rgg%ﬁl Cotrﬁ"erﬁgwe?gé n%%glreapl %g {Eh%hecodnﬁ%nﬁé
converter. The command conv rter 59P an b nstalled 18 giye

el ectrical b8% ¥ tHé ?\tn% %u% ennoerctl ons F: tollcl§ e-connect egrs

h in Fig 10 |l ed th
I T Mt e Ao

comuni cat i ons g en the dimmer 6M 2 and the systemdistri butor and power
supply 60M 2B gbarﬁ‘?& d converter 258 of Fig.10 is shown to be connected
to the sy item di stributor and power supply GOM via a comruni cation |ine 10
(tvmsteflp ir) , while its operatingDCpovver is fedseparately fromthe

term nal 68- nd converter 8.5 n e, vi aa
singl e |ight%éﬁ?&21°8?’ﬁ & 0ptF e Ccoé%‘\an é%"é“’ef%effn ﬁ%%s%‘grr rg%ﬁrkerrecrat

simlar to the 259P GQ ?g\qﬁt nverter %plﬁalg%egngbg Heplettq%

converter 25§ P an eleectrl cal "box aving gAg power
Comnect ons 330,41, ABIeEtH60.eL 8 W20, 3543HRCTL ISR OROL 0TS

optic cable 252. The command converter 258IR includes the circuits

way

10 shown in Fig.6D with the exception of the current sensor 31T and
the terminal 8B. Fig.6D shows two circuits 33A and 32A, one for
communicatingviaduallightguides252andtheotherforcommunicating
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

15 the prism 255 for communicating via siﬁgle 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.

20 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.l1l, 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

25 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 connectedviadual guide cables 252. The advantage
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the box of the command converter 258 and the box of the dinmmer 6Mis via a
single light guide or fiber optic cable that offers high insulation |evel
and is fiwemes4dant, posing no electrical or fire haz&€C#/US2000l0¢8376 hown i n
Fig . 10 is a command converter 258l R for conmunicating two way with the IR

drivers 70 of P%O 2 3{%@&&@9 t{%hweby@ytfemﬂg@@ﬂ% Whlduk hea thigamer

6M via a single e or fiber optic cable 252. The command converter

2581 R incl Udgg 13151,% cgfn gﬁgh& inl&&omeawésgl@%%ﬁ bhENE reserd | 98 O ddhe

current sens e termnal 8B. Fig.6D shows two circuits 33A and

32A, one for 0569%' m@-%%ﬁ%ng»@%@éﬂaﬂ!"&gé'di:%%%ﬁ%@@étahﬁ%gﬁﬁ&@ﬁo‘éogfaﬂ{m{&il ng

two way via { e pris a single light guide 252. The shown command

converter 2581R of. Fig. %h]ltn%yﬂ%@rairxvteee 6 reMides Wit Rl hhee s 255

for communicating via si I ght guide or fiber optic cable 252. Another

command convepLer, %xgéd l‘@e12§§éﬁ€gré@@iR%Mm&@PePQyQQQ§£5rUEé%en

W t hout the prism e used wth dual Iight guides or fiber optic

cables 252. 20.The LRRX and oTXogi £ i 3And 8, of Al ED 13 and he

phot o di ode are included in versions of the command converters
258l R and 258/ R-2 that is shomn |n Fig.11, with the LED and the photo di ode
are installed into a ball shaped hol der and nade adjustable for adjusting

the line of sgi hid&%s@ge' @geegnfe%echzglﬁ anghkes, 25 shewRPSsl @i g. kb mer

6M of Fig. 10t I's connected to the command converter 258IR via the

single light bg%n% %@9!‘:1@ 4328t Mt dUorFlet et bslehatod $5&8NECy B A

dual guide cables 2 e advant age
10 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.

15 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
20 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
poweredvia the current sensor withACoutlet 4SM for feeding current
on-off status via the light guide 252 to the ceiling driver 70
25 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 for
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for this arrangenent is the ability to install IR conmunication in |ine of
sight in those instances in which the dimmer is installed in corridors and
ar eas thawoaﬂHMBbﬁﬂructed and cannot be adjusted to |in@C®fUSg009/94837% t h t he
drivers 70 or In such an exanple 5 the comandconverter 2581 Ror 258l R-2

becone a rel | anhetween Lhes | B 4t et 7920690 A agodi ByRr 6M or
6M 2. The ad ressﬁ% setting s&%tc%es 34-1 and %4 n shown b% Fi g. 6D can be

i ncorporated into the command converter 258l R or 2581R-2, giving 10 the
converter an addresses and intelligence inits processing capabilities, or

they can be ebimpalgd andcbhe cogyerdariod hb sinlod Qiwar 8yt woqaay drhe

communi cati ons between the drivers 70 or 90 and the dimmer 6Mas is. 15

Fig. 11 ill usrt?—lgtcfﬁn\;\mﬁ ﬂ{]%h pnal H&i’e@ﬂcl}} Bﬁeg&yé&%§ He tR&-HREEMntrol

i nvention, can e operated ‘via renote control device 200
di rectl y ﬁr ‘é'o@ uI:L?lgé h\éqirurz:%eg'ﬁ@e%gﬁné@tfct}?vpgﬂ(_;ibﬁg g'!:@d@@@r‘ £aidon,

along wi th conman s and confirmations data propagated via the |ight guides

or fiber opt bgtgé@a%ieé%?szﬁ%mﬂ%&%dahnga%9 SHrineRd eBIQY b d8smier M3,

conmuni cati on ne of sight, such as commandi ng the tel evision 100
through its ka;E:ﬁc.‘r%'cg?{}eg-gémﬂén&.@@r&h EnGeRdhEh PPk atdfe ¥ 8 tineSIH Re1BGR) Ver

121. The television is powered via the current sensor withAC outlet 4SM for
feeding currgnt. ., 7¢.

10 It becomes clear that the interconnections in combinations with
low voltage control lines 10P 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 appliancesused inhomes, offices

15 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.

20 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, andrestrictedbytheelectrical and firehazard
codes, rules and regulation. This harmonized interconnection and
the two way commands in line of sight or via light guides can solve

25 the complexity that have seriously held back the home automation

penetrations, including multi apartment buildings.
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on-of f status via the light guide 252 to the ceiling driver 70 25 and from
there to the main controller or the video interphone (not shown). The air
condi ti ornO 208/03048@r ed vi a AC socket 3, however its AC PCYASRImM4IgaGSses

t hrough the current sensor 4M again for feeding returned status on or off
via the ligh i de 252. Th ani.c DT, {1 S 12§ S si de
by side wt h&tf%s'{ahoélﬁ%é? éﬁ}i &SF?%F :gsf %ﬁ%’l ?/ﬂ%%g&lgtye%d}%}%%e 'R rem)tee
control 5 20Q,.requiring,na fur i r ti I A Jd QN LO4L §8S,.87
fiber optic Egﬁ?t—éégs f&?g}l}’mat (ﬁg?%%}\%?%%@gggggﬁgndnfgg%%dﬂfo a Elnm*rer 6I\a/t+ 2,
whi ch receives .commnds fro ] 1.9ct Bes LR G811 dr i ver
70. 10 It beggr%%slc éngd?edt‘{]oag&?%gali%?grggg%%g%taﬁ%n%g%iﬂﬁggo ?natti ons a\[/?[\A%th | ow
vol tage control .lic I e W JYLPG1RG PO Ad ght
gui de of fi bg?r9 toﬂpet ?gé%%g %Igﬂgﬁég)?ghlo%_eﬁi fnag tgpglsjﬁsugrﬁ?; can all _ge as_rurmr'li zed
for inplementjng, .ol i%?%&i@ﬁ@*}io\’ §t 1 g’i‘fcugg%‘eﬁ%&%‘ég'ﬂ% paLudiing ct he
many appliances used i nhones off1ces 15 of busi Hess.

Simlarlythesgh v 58| R-2connected to the dinmer 6M2 with
bot h devi cesgrﬁgﬁ?%{}d%%% i%:%%rl%]é&“rhe setup fully conply with the

el ectric code requirenments and the devices 258/ R-2 and 6M 2 can be nounted
into electrical boxes and interconnected by the Iight guides 252 that are
electrically safe. 20 The light guides or fiber optic cables fully conply
with the fire codes for such installations, offer a | ow cost solution to

ot herwi se conpl ex, expensive, and restrictedby the electrical and fire
hazard codes, rules and regul ation. This harnoni zed interconnection and the
two way conmands in line of sight or via light guides can solve 25 the
conplexity that have seriously held back the hone automation penetrations,
including multi apartnment buil dings.
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It should be understood, of course, that the foregoing disclosure relates to
only a preferred enbodi nent of the invention and that it is intended to cover
all changes and nodif icat ions of the exanple of the invention herein chosen
for the purpose of the disclosure, 5 which nodifications do not constitute
departures fihemitheaspiarid. and scope of the invention. Wat is clainmed is: 1
.A nethod for connecting at |east one of AC power device selected froma group
conprising a relay, a sem conductor relay, a switch, 5 a sem conductor

switch, an AC outlet, an AC current sensor and conbi nations thereof with at

| east one cantrol astatdsorvsedretdyfaomaar ghoud SORPrdrSidigcanehoes aut omati on
controller, an hone automation control distributor, a video interphone

nmoni tor, a shoppi agnt £5RdRatanpaiti 0Pt cabky dei@gonattoptrcal, £ epeater, a
command 10 converter, a current drain data receiver, a keypad and

conbi nat bons t her gofenVidaadtcopidical, gfixd epr shng atrl@asienone .0f adj ustabl e
inair optical link and optical cable selected froma group conprising a fiber

optic, a light gutde:ando.a cepbimathenithereotsntsai dcomt sakcstiat-bon | ncl udes
at least one of first optical 15 transmitter and first optical receiver, said

devi ce I ncludes at gl@astmone:of 586086 APticabnireCriryanh nand.seecond, opti cal
transmtter for propagating at | east one way optical signal, said nethod

COfT'pri Si ng t he st e&ftrQif:distribut@:-, a video interphone monitor, a shopping

t ermi nati ngoneof sai dopti cal cabl eati t sbot hendsbyaprocess 20sel ected from a
group conprising esthng, ashapiing, paldshiangepd @pPi NGeafdrt t kNgodaph ug and
conbi nations thereof; b. attaching and securing one end of said processed
cabl e taothe optiealveateessuwofersai-dif idtstreopticeak ktyARSAL LLRSinaNdnt he ot her

end of said processed cable to the optical access of said second
thereof via an optical grid comprising at least one of adjustable

in air optical link and optical cable selected from a group

comprising a fiber optic, a light guide and a combination thereof;

said control station includes at least one of first optical
15 transmitter and first optical receiver, said device includes at
least one of second optical receiver and second optical transmitter
for propagating at least one way optical signal, said method

comprising the steps of:

a. terminating one of said optical cable at its both ends by a process
20 selected from a group comprising cutting, shaping, polishing,

lapping, fitting a plug and combinations thereof;

b. attaching and securing one end of said processed cable to the
optical access of said first optical transmitter and the other
end of said processed cable to the optical access of said second

25 optical receiver; and
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250ptical receiver; and c. propagating said one way optical signal conprising
control commands fromsaid control station to said device. 2. The nmethod for
connecting at | east one of AC power device according 5 to claiml, wherein
said one end of said processed cable is attached and secured to the optical
access of said seeondo@pttGal sifansddterpapel tdenat hefprenthqotosabd processed
cable to the optical access of said first optical receiver, said nethod
conprising the step Bfmands from sapd Gpagat i ige Sai ¢h enes way. copti cal signal
selected froma group 10conprising confirmations, statuses, current drain,
data and conbi nations thereof fromsaid device to said control station. 3. The
nmet hod for connecting at |east one of AC power device according to claim1,

wher ei n sai d.cont 110 nsshad koNcdoneluidesc heth sai et £d pSkr adbi Qpickealing ransm tter
and said first optical receiver and said device Includes both said second

opti cal wseceiver andisaiid.second.opticals i anspi-tdLted aivipriopagating said
optical signal two way, said nethod conprising the further steps of:

a. termnating a secondrsaicdopbt cah cablseratid t&choth iends-hynsakd 20process;
b. attaching and securing one end of said second processed cable to the

optical accesses @ofa s@l ekrklrst cophii€3kode68i Va1 cand Hhgothesccendo.of said
second processed cable to the optical accesses of said second optical

transmtter; and 25G. ripropagadiingcsaid, opt & calnsi ghal S ihywenwayesekected from a
group

propagating said one way optical signal selected from a group
10 comprising confirmations, statuses, current drain, data and

combinations thereof from said device to said control station.

3. The method for connecting at least one of AC power device according

to claim 1, wherein said control station includes both said first

15 optical transmitter and said first optical receiver and said device
includes both said second optical receiver and said second optical

transmitter for propagating said optical signal two way, said method

comprising the further steps of:

a. terminating a second said optical cable at its both ends by said

20 process;

b. attaching and securing one end of said second processed cable
to the optical accesses of said first optical receiver and the
other end of said second processed cable to the optical accesses

of said second optical transmitter; and

25 c. propagating said optical signals two way selected from a group
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conprising control conmmands, confirmations, statuses, current drain, data and
conbi nati ons thereof between said control station and said device. 54.The

nmet hod for connecting at |east one of AC power device according to claim1,
wherein said control station further Includes a first prismto conbine said
first optical transmohtki@nebrsabdclintsds,ophiCalat fREeisvetusk it oufichst
transcei ver and said device further Includes a second prismto conbine said
second optical receidvern,andca Basainthisecond wptdLabettanssditit esndrpt 0 second
transcei ver for propagating said optical signals two way via a single said
opti cal nedi um cabl e;as@hthaethadicompri sing the steps of: a. termnating said
single optical nediumcable at its both ends by said process; 15b. attaching
and securing each end of said processed single optical cable to the optical
accesses of said first prismand said second prism c. propagating two way
optical signals seleegdesh t650M@-i0HP: QORPS brSi STIACONEF kv CRMYARMS ng
confirmations, statuses, current 20drain, data and conbi nations thereof

between sai d conttokistal,i onrandssai ebdeyi eescibs Fhenaetihodatorn cepnecti ng at
| east one of AC power device according to claim1, wherein

said first opticaprishansebidi@E dasafdirst bR 20t fansmickternandisaiidssecond
optlcal receiver is second IR receiver
optical receiver into first transceiver and said device further
includes a second prism to combine said second optical receiver and
10 said second optical transmitter into second transceiver for

propagating said optical signals two way via a single said optical

medium cable, said method comprising the steps of:

a. terminating said single optical medium cable at its both ends

by said process;

15 b. attaching and securing each end of said processed single optical
cable to the optical accesses of said first prism and said second

prism;

c. propagating two way optical signals selected from a group
comprising control commands, confirmations, statuses, current
20 drain, data and combinations thereof between said control

station and said device.

5. The method for connecting at least one of AC power device according
to claim 1, wherein said first optical transmitter is first IR

25 transmitter and said second optical receiver is second IR receiver
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and wherein the front plate of said device is structured to grip an adjustable
hol der for adjusting and |ocking said second IR receiver into a |line of sight
with said first IRtransmtter, said nethod conprising the steps of: 5a.
connecting said device to an electrical systemand installing it onto a
surface having si git vacecessnt arsad didterst sdiR tdvapsnktdeticrubed adjust i ng said

hol der until said IR receiver is gripped into said |ine of sight; and 10c.
propagati ng one way daRislagnalhoConpes:si-ngucond r-ak coermands:d r-emsaitd contr ol
station to said device. 6. A nethod for connecting at | east one of AC power

devi ce accordi ng t&cetad mel,a Whera siosaiecf 55t riopt it6akafReeitersais first IR
receiver 15 and said second optical transmtter is second IR transmtter and
wherein the frontnghateocefrisaidigevigr bs structured to grip an adjustable

hol der for adjusting and | ocking said second IR transmtter into a |line of
sight with said first IR receiver, said method conprising the steps of: 20a.
connecti Ag sai d dBviCR 6 U Elettricar System ant s vstat % G t' ' dhto a
surface having sight access to said first IR receiver; b.,ad;ustin said
hol der until said secof8™9 R t14MH P85 g pped T nt°o %841 d Jlrishe“gf si ght ;
and c. propagating one way IR signal selected froma group conprising thereof
from sai d device to "$a°d'control station.

b. adjusting said holder until said IR receiver is gripped into said

line of sight; and

10 c. propagating one way IR signal comprising control commands from

said control station to said device.

6. A method for connecting at least one of AC power device according

to claim 1, wherein said first optical receiver is first IR receiver

15 and said second optical transmitter is second IR transmitter and
wherein the front plate of said device is structured to grip an

adjustable holder for adjusting and locking said second IR

transmitter into a line of sight with said first IR receiver, said

method comprising the steps of:

20 a. connecting said device to an electrical system and installing

it onto a surface having sight access to said first IR receiver;

b. adjusting said holder until said second IR transmitter is gripped

into said line of sight; and

c. propagating one way IR signal selected from a group comprising

25 confirmations, statuses, current drain, data and combinations
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7. The nmethod for connecting at | east one of AC power device according to claim
1, wherein said first optical transmtter is first IR 5 transmtter, said
first optical receiver is first IR receiver, said second optical receiver is
second IR receiver, said second optical transmitter is second IR transmtter
and the front plate tatrsai dodevigecksceSts uetdres Lo suppart and grip two

adj ust abl e hol ders, one each for adjusting and | ocking said second IR
transmtter and 10 said second IR receiver into lines of sight for exchangi ng
said IR signal two way with said first IR receiver and said first IR

transm tter r.espeetd vehys rsatdnpriihod: corpr 4.5 51gad bt Uetheracst.epsqy of :

a. adjusting said holders until said second IR transmtter and said 15second

| R recei ver are gtd ppeth iintwhesaindshicnesrof o;glight rranditrerpropagat img two way
IR signals selected froma group conprising control commands, confirmtions,

statuses;s current cdnahitcedataqandscavbinatdconstiherieof rbetween, said control
station and said device. 20 8. The nethod for connecting at | east one of AC

power device accoksiong ob©icel akds vds 12 se@n@ltrAecWiRELishi Saddndeyiicer i S one of
SPDT sem conductor switch and SPDT relay for integrating an AC appliance into

electric power ci t€dibhitcBeliddicagha rBnLiah SRPT.swHCh-andibid or 23sai d opti cal
grid of an honme automation, each said SPDT sem conduct or
device is structured to support and grip two adjustable holders,
one each for adjusting and locking said second IR transmitter and
10 said second IR receiver into lines of sight for exchanging said IR
signal two way with said first IR receiver and said first IR

transmitter respectively, said method comprising the further steps

of:

a. adjusting said holders until said second IR transmitter and said

15 second IR receiver are gripped into said lines of sight; and

b. propagating two way IR signals selected from a group comprising
control commands, confirmations, statuses, current drain, data
and combinations thereof between said control station and said
device.

20
8. The method for connecting at least one of AC power device according
to claims 1, 2, 3 or 4, wherein said device 1s one of SPDT
semiconductor switch and SPDT relay for integrating an AC appliance
into electric power circuit including a manual SPDT switch and into

25 said optical grid of an home automation, each said SPDT semiconductor
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switch and said manual SPDT switch includes a pole term nal and dual traveler
termnals; said one of SPDT sem conductor switch and SPDT relay has a shape
and a size fit for installation into a standard el ectrical box and 5
conprises a CPU, at |east one of a setting switch and a nmenory for setting an
address and appl i angen elepdiidfacadll OBT0rcatink 8ast a@he: ofrmk £0EeinvicagL sai d
control commands and transmtting the appliance status via said at | east one
of said second optigaled eseiiNers;and said second optical transmtter through
said optical grid, said 10method conprising the further steps of: a.
connecting said dual traveler termnals of said one of SPDI seni conduct or
switch and said r&lay“to O%SF%T GUAICYTaVE 8 CRINT nalPs 61 AT *nEital  SPDT
swi tch; .. connecting one said oI eterm nal t ol i veACof said
power circuit 15aftf f1ié*< fht rosdi’d® Jpl%1téo“t et hat*t'o sai"d appt i"ahcd] c. setting
an addre?s through said at |east one of settin tg switch and said nenory;

oper at’i ng sai d°dppti-dante Vi & at**f €45t° oné*'of “$al"d “neiitlal “SPDT “§Wi t ch and
sal d command propagated to said second optical 20receiver through said optical
grid; and e. propd %&H%@“&S?‘Tecgél g adjr%’éfaé”%elldé%ttléacaftﬁ?ﬁnf&r gr oip°'cShpri si ng
confirmations, statuses, current drain, data and conbi nations thereof from
sai d second opti cai e AN Ta[lgrcofbroéaﬁoﬂm?rldfsat”dotﬁta‘?séﬁftlr”@ctéll VP 6f°sai d control
station via said optical grid. 25 9. The nethod for connecting at Ieast one of
AC power devi ce a&‘ta&ilﬂlvﬁ@ said at least one of said second optical rece€iver and

salid second optical transmitter through said optical grid, said

10 method comprising the further steps of:

a. connecting said dual traveler terminals of said one of SPDT
semiconductor switch and said relay to said dual traveler

terminals of said manual SPDT switch;

b. connecting one said pole terminal to live AC of said power circuit

15 and the other said pole terminal to said appliance;

c. setting an address through said at least one of setting switch

and said memory;

d. operating said appliance via at least one of said manual SPDT
switch and said command propagated to said second optical

20 receiver through said optical grid; and

e. propagating optical signals selected from a group comprising
confirmations, statuses, current drain, data and combinations
thereof from said second optical transmitter to said first

optical receiver of said control station via said optical grid.
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toclains 5, 6 or 7, wherein said device is one of SPDT sem conductor swtch
and SPDT relay for integrating an AC appliance into electric power circuit

i ncluding a manual SPDT switch and into said optical 5 grid of an hone

aut omati on, each said SPDT sem conductor switch and said manual SPDT sw tch

I ncl udes a pol e tefdmdiaba andcdialcihgavekes: §.erdd NabSier sabd-0necofinSPDT

sem conductor switch and SPDT relay has a shape and a size fit for
installation intocacstiandardrel ectrdicahiboxiands odlocompriesesnacCP, and at

| east one of a setting switch and a nenory for setting an address and

appl i ance identifk@ath@ha Fair atla} easinehet0fy kecebyiingn&aindo comdtk-od comrands
and transmtting the appliance status via said at | east one of said second IR
recei ver andsai dsgsend)Riyiansnildd es thimeughsair dopt dncalagincd,sasabsk iket hod
15conprising the further steps of: a. connecting said dual traveler termnals
of said SPDT sem gonRduciofonsWht &Rcl0), Sabdsduadeot Isaveloeduct eF Binah sn®f said
manual SPDT swi tch; b. connecting one

sai dpol et er mi nal t ediqveAGol ssai 4:: pewetc1GidsCubt120and . 41heqcotfiber - said:- pol e
termnal to said appliance; c. setting an address through said at |east one of
setting switch ande:sahdspenory; d. operating said appliance via one of
sai d manual SPDT switch and said conmand propagated one way to
saldsecondlRrecelverthroqgh 25sai d thicaljgrld

said one of SPDT semiconductor switch and SPDT relay has a shape
and a size fit for installation into a standard electrical box and
10 comprises a CPU, and at least one of a setting switch and a memory
for setting an address and appliance identification for at least
one of receiving said control commands and transmitting the
appliance status via said at least one of said second IR receiver
and said second IR transmitter through said optical grid, said method

15 comprising the further steps of:

a. connecting said dual traveler terminals of said SPDT
semiconductor switch to said dual traveler terminals of said

manual SPDT switch;

b. connecting one said pole terminal to live AC of said power circuit

20 and the other said pole terminal to said appliance;

c. setting an address through said at least one of setting switch

and said memory;

d. operating said appliance via one of said manual SPDT switch and
said command propagated one way to said second IR receiver through

25 said optical grid; and



e. propagating optical signals selected froma group conprising confirnmations,
statuses, current drain, data and conbi nati ons thereof from said second
IRtransmitter to said first IR receiver of said control station via said
optical grid. 5 10. The nethod for connecting at |east one of AC power device
according to cl ai 88 Bo@lgaQingWher edin ssalads GRLLJts4 prrogragmmed depatsihgast one of

I ncrease and decrease at |east one of the AC voltage | evel and the AC current
drain fed from sai d sem-eonduet ofatswid, churtonSai-dnlQapphhanemiby:-iahks | east one
of linear transitions and programred steps. H An AC power device selected from
a group conprising anteod¥rodsSanrkeRduGt-0fshedayto aisWtsehr racsest conduct or
switch, an AC outlet, an AC current sensor and conbi nations thereof, said

devi ce Includes 15 af {easdonone ofaracsecond:Opbical J-eeei ver and a second
optical transmtter for propagating optical signals via an optical grid
conprisinsg at |east one of adjustable in air optical link and an optical cable
sel ected froma group conprising fiber optic, light guide and a conbi nation

t hereof withoa contd @cnsd atd edhnseliegt.edf4:0M20 & PRUPCRAPIESIdAgy an hone
automation controller, an honme autonati on control distributor, a video

| nt er phone noni t ots @ sRoppLng Herrinabic afy 9Ptk 6lantld VEL: 12BsOpht cal
repeater, a comrmand converter, a current drain data receiver, a keypad and

conbi nati ons thereofinc.sabdacontsQbsstaticon bnchudes ratvoheastione.0f a first
250ptical transmtter and a first optical receiver;

the AC current drain fed from said semiconductor switch to said

10 appliance by at least one of linear transitions and programmed steps.

11. An AC power device selected from a group comprising a relay, a
semiconductor relay, a switch, a semiconductor switch, an AC outlet,
an AC current sensor and combinations thereof, said device includes

15 at least one of a second optical receiver and a second optical
transmitter for propagating optical signals via an optical grid
comprising at least one of adjustable in air optical link and an
optical cable selected from a group comprising fiber optic, light
guide and a combination thereof with a control station selected from

20 a group comprising an home automation controller, an home automation
control distributor, a wvideo interphone monitor, a shopping
terminal, an optical driver, an optical repeater, a command
converter, a current drain data receiver, a keypad and combinations
thereof, said control station includes at least one of a first

25 optical transmitter and a first optical receiver;
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at | east one said optical cable termnated at its both ends by a process

sel ected froma group conprising cutting, shaping, polishing, |apping, fitting
a plug and conbi nati ons thereof connects said device to said control station;
and 5each said control station and said device includes at |east one optical
access and a hol det 1tod: atd aghi g iand csecurdrig.sad dtt esmdiatedsends of said at
| east one optical cable for propagating at | east one way optical signals
conprising at | eastocone eficeodt r@bn comyangs bnomssa btk 15t Qpidica)
transmitter to said second optical 10 receiver and confirmations, statuses,
current drain, dapaiandhescombignad, onstcihereefivé rom saisksecondpptbeal
transmtter to said first optical receiver. 12. The AC power device according
to claim1l, whereificeachasabgd icontbrelia dacstiati@n.gndnsai d devi ce includes
two said optical accesses and hoI ders for attaching and securing two said
term nated optical cables for O¥ gatl ng two way said osptical signal s

conpri si Ag said coHtr fﬁ‘ldc?ﬁﬂrfﬁ?fﬁ O 8A T i Lt “optiearT £r avémi Cier to said
second optical receiver and confirnmations, statuses, current drain, data and
20conbi nati ons t h&te6f' f1°6Risdi"d 8efDRa" o%"ﬁ CAFPFEnSHit PPt SATd first
optical receiver. 13. The AC power device according to claim111l, wherein said
cont rol teml“atsefla?f]?%f £t Aer A G085 B f ﬁaP%‘i fi)rr PSR E0 ' 8bmbi ne sai d
first optical 25transmitter and said first optical receiver into first
transcei ver and saf d*FEI"EEY GPHHEr St HET BdeeE ™ a° §econtfpr Penft 6°Edfbi ne sai d
second

commands from said first optical transmitter to said second optical
10 receiver and confirmations, statuses, current drain, data and
combinations thereof from said second optical transmitter to said

first optical receiver.

12. The AC power device according to claim 11, wherein each said control

15 station and said device includes two said optical accesses and holders
for attaching and securing two said terminated optical cables for
propagating two way said optical signals comprising said control

commands from said first optical transmitter to said second optical

receiver and confirmations, statuses, current drain, data and

20 combinations thereof from said second optical transmitter to said

first optical receiver.

13. The AC power device according to claim 11, wherein said control
station further includes a first prism to combine said first optical
25 transmitter and said first optical receiver into first transceiver

and said device further includes a second prism to combine said second
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optical receiver and said second optical transmtter into second transceiver,
each said access and said holder is used to attach and secure each term nated
end of a single said optical cable to the optical accesses of said first prism
and said second prismfor 5 propagating two way optical signals selected from
a group conpri si pgriconteediveprmmandsys Lonfd bpBlhONSan St adddSeso eddohent drain,
data and conbi nati ons thereof between said control station and said device.

14. The AC power :gedi&eeacending dcoe & aidmdiA noner & Bssad dafdabstnopti cal 10
transmitter is first IRtransmtter and said second optical receiver is second
| R recei ver and whekeidict herfimabda phate Ofsisaldsdavigecds sficued ured to grip
an adj ustabl e holder for adjusting and | ocking said second IR receiver into a
line of sight w thisai dickidsst dRstranspid bers.f ara plopagatingr-one svay | R signal
conprising control 15conmands fromsaid control station to said device. 15.
The AC power devipegaa£6a8 didigat &celal MmohA s wheselnrsakdriid spotihgal receiver
is first IR receiver and said second optical transmtter is second IR
transmtter and wherei Bodhead,r ek plaat @ spfstsaisds deviresr a20ni, S1a88 ket ured to
grip an adjustable holder for adjusting and | ocking said second IR transmtter
into a line of sightinWiths saldof bEslech Bat€ceiver storiopr-apagat bhg.ene way IR
signal selected froma group conprising confirmations, statuses, current

drain, data and conbi nations thereof fromsaid device to said control station
25 16. The AC power device according to claim1ll, wherein said first optical
transmtter iss firksic pfRet ansHiLt&insadl didihns) wOplicahidcet yerichs first

| Rrecei ver, said second optical receiver is second | Rreceiver, said second
optical 1bransm t t&hshsts€60Rd: Rt dransi td-einaahada whemeiopr tdae Lranty pl at e of
said device is structured to support and grip two 5 adjustable holders, one
each for adjustingsandal @ckd-Bgsaid Seeond HeRLhapsiict {eka:andvsal ds second IR
receiver into lines of sight for exchanging said IR signal two way with said
first IR receiveg:.ang:sai@ §iibsin by eansmater srespactimebys fiosips opagati ng
two way IR signals selected froma group conprising control commuands,
10confirmations, sstatuses, iRCUEILAL - drad B, 1 dAt & angh«conbi Ratd ensstt her eof

bet ween said control station and said device.

transmitter for propagating one way IR signal comprising control

15 commands from said control station to said device.

15. The AC power device according to claim 11, wherein said first optical
receiver is first IR receiver and said second optical transmitter
is second IR transmitter and wherein the front plate of said device

20 is structured to grip an adjustable holder for adjusting and locking
said second IR transmitter into a line of sight with said first IR
receiver for propagating one way IR signal selected from a group
comprising confirmations, statuses, current drain, data and
combinations thereof from said device to said control station.

25

16. The AC power device according to claim 11, wherein said first optical
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17. The AC power device according to clains 11, 12 or 13, wherein said device
is one of SPDT sem conductor switch and SPDT relay for 15 integrating an AC
appliance into electric power circuit including

amanual SPDTswi t chandi nt osai dopti cal gri dof an hone automati on, each said manual
SPDT switch and saindnoiier of SPRTIserneonduct ofiasmi-t € bpand: SPRIv&ekay | ncl udes
a pole termnal and dual traveler termnals; 20said one of SPDT sem conduct or
switch and SPDT kelsayrhasiaeshape saitdaapsicZerddet vd:0fs deBstialrl@ténRrj Nto a
standard el ectrical box and conprises a CPU, at |east one of a setting switch

and a nenory for ssetddebgh &tiadde.essniang: appddoance ctdentdki cad kodrefor at | east
one of receiving said control commands and transmtting the appliance 25status

via said at | easthorenefoisal 6 second:epti ealuctaceivseduppnd saigisecond opti cal
transmitter through said optical grid; said dual traveler termnals of said

one of SBDT sem condugliorncswidsgchnandcsabd sbelsaynake connected taosai d dual
traveler termnals of said manual SPDT switch, one said pole termnal is

connected to |iverAG0hisakthrpowes ChéCuid randvdhenot hees saidqpolertermnal is
connected 5 to said appliance for operating said appliance via one of said

manual SPDT swi t ehenang ngad-da commmng: propagatied sane rway o rsaiidesecond opti cal
recei ver through said optical grid; and propagating optical signals selected

froma group conpficStNgtCRNf4hBBltkONSesSlalWseSFor GbbLat i dr aicnvaydat a and
conbi nati ons 10t hereof from said second optical transmtter to said first
optical receiver sofnasai de GO Ofrotit at | @RuY1 dosak 6k @Ptdogado1grdotinands,

10 confirmations, statuses, current drain, data and combinations

thereof between said control station and said device.

17. The AC power device according to claims 11, 12 or 13, wherein said
device is one of SPDT semiconductor switch and SPDT relay for

15 integrating an AC appliance into electric power circuit including
amanual SPDT switch and into said optical grid of an home automation,

each said manual SPDT switch and said one of SPDT semiconductor

switch and SPDT relay includes a pole terminal and dual traveler

terminals;

20 said one of SPDT semiconductor switch and SPDT relay has a shape
and a size fit for installation into a standard electrical box and
comprises a CPU, at least one of a setting switch and a memory for
setting an address and appliance identification for at least one
of receiving said control commands and transmitting the appliance

25 status via said at least one of said second optical receiver and

said second optical transmitter through said optical grid;
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18. The AC power device according to clains 14, 15 or 16, wherein said device
is one of SPDT sem conductor switch and SPDT relay for 15 integrating an AC
appliance into electric power circuit including

amanual SPDTswi t chandi nt osai dopti cal gri dof an hone automati on, each said SPDT
sem conduct or sw tgh @ad: sak tkdmbuala1 SR i8whe ehsdoickudesqatpokecter m nal and
dual traveler termnals; said one of SPDT sem conductor switch and SPDT rel ay
has a shape 20 angh &igirzesfide JobfedBStakliatduan tiNt-0ear Sthandard sekectri cal box
and conprises a CPU and at | east one of a setting switch and a nenory for
setting an addr essar®ad sappkianeeohdentd fdieakional ok Bhndeastoane: af recei ving
said control commands and transmtting the appliance status via said at |east
one of said second:s kRdgeel vercu2band csabdeseeongoileR rhansmstdoakedespect i vel y
through said optical grid; said dual traveler term nals of said one of SPDT

sem condgct or swi tehaiangdpsahee SPDEFaliay salepgonnest edod-orsatdngdual travel er
termnals of said manual SPDT switch, one said pole termnal is connected to

5 live AC of sai dspaweritchrGdi taianebrbhher pthepasai ehpahbe thesdanadcoh® sai d
appliance for operating said appliance via one of said manual SPDT swi tch and
said command propagated reng wayntigsal-ds sgeond 4.Rqf ecei ver through said
optical grid; and propagating optical signals selected froma group conprising
10 confirmations, statuses, current drain, data and conbi nati ons thereof from

sai d second IR trBiSATITEF PG SHi d FiT'st STRF i vRr® of °dai P Bbritfol station
via said optical grid.

onfirmations, statuses, current drain, data and combinations
10 thereof from said second optical transmitter to said first optical

receiver of said control station via said optical grid.

18. The AC power device according to claims 14, 15 or 16, wherein said
device is one of SPDT semiconductor switch and SPDT relay for

15 integrating an AC appliance into electric power circuit including
amanual SPDT switch and into said optical grid of an home automation,

each said SPDT semiconductor switch and said manual SPDT switch

includes a pole terminal and dual traveler terminals;

said one of SPDT semiconductor switch and SPDT relay has a shape
20 and a size fit for installation into a standard electrical box and
comprises a CPU and at least one of a setting switch and a memory
for setting an address and appliance identification for at least
one of receiving said control commands and transmitting the
appliance status via said at least one of said second IR receiver

25 and said second IR transmitter respectively through said optical



19. The AC power device according to clains 17 or 18, wherein said CPU 15 is
programmed to at |east one of Increase and decrease at | east one of the AC
voltage | evel and the AC current drain fed from said sem conductor switch to
sai d appliance by at |east one of linear transitions and programmed steps.

grid;

said dual traveler terminals of said one of SPDT semiconductor switch
and said SPDT relay are connected to said dual traveler terminals
of said manual SPDT switch, one said pole terminal is connected to
5 live AC of said power circuit and the other said pole terminal to
said appliance for operating said appliance via one of said manual
SPDT switch and said command propagated one way to said second IR

receiver through said optical grid; and

propagating optical signals selected from a group comprising
10 confirmations, statuses, current drain, data and combinations
thereof from said second IR transmitter to said first IR receiver

of said control station via said optical grid.

19. The AC power device according to claims 17 or 18, wherein said CPU

15 is programmed to at least one of increase and decrease at least one
of the AC voltage level and the AC current drain fed from said
semiconductor switch to said appliance by at least one of linear

transitions and programmed steps.
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