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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 same power key to switch the appliance on and off, therefore without
the operating person’s self verification on site, with most of

currently available remote control devices it is impossible to
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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



wires and | ow voltage control wires to the sane relay, renote sw tch and/or
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di sclosed in US patent application 11/939, 785 dated 11.14.2007, with the
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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.



t he video interphones and shopping termnals to the different appliances
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application 10/864, 311 dated 6.8.2004 and PCT international application
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10 6.8.2004 and PCT international application PCT/US05/19564 dated
6.3.2005 formethodandapparatusforsimplifiede-commerce shopping

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.



The termtransceiver refers to a conbined transmtter and receiver attached
to an optical prismfor propagating two way optical signals through a

si ngl e opvpealo/asesdiium cabl e by defl ecting a received optrcrals2eogmsiict o t he
receiver and allowing the transmtted optical signal to pass into the
optical nmediumcable, or to a conbined transmtter and receiver for
propagating two way optical signals via two optical nediumcables. The term
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10 The term transceiver refers to a combined transmitter and receiver
attached to anoptical prism for propagating two way optical signals
through a single optical medium cable by deflecting a received
optical signal to the receiver andallowing the transmitted optical
signal 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



attachnment facilities for attaching and securing |ight guide or fiber optic

cabl es for connection with the AC switching device. The term IR or visual

| i ght AC wornevmBessensor refers to a | ow vol tage | R cont iPalr/useawmes3os AC

powered current sensor circuit for detecting by induction the AC current

drai ned through AC _power Wir such as disclosed in above referred to US
o R N

pat ent applica??ons and 11/939, 785 and for generating current

drain status via one way or two way IR or visual |ight comunication
circuits, including attachnent facilities for attaching and securing |ight
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swi tching device, and command confirmation including the AC current

statuses of the connected electrical appliances, thereby generating on-off
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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.



The sol uti onof feredby the present invention, simlar to the pending US
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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



and outlets instead of replacing them introduces several mgjor advantages;
one is the lowering of the overall cost of the switches and outlets,
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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



SPDT relay connected to the switch in a given configuration. Another object
of the present invention is to attach a |ight guide for propagating IR
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i ntroduces subs gg%tial nore data traffic and processing. IR AC sw tching
devi ces incorporating nechanical relay contacts require |arge physical

si ze, because the initial current surge may be as high as 10 tines the
rated current of a light bulb. For exanple the current drain of a 600W
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current I@r 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



the relay coil, which is expensive and bul ky. For this reason another

obj ect of the present invention is the use of dual triac circuit, terned
al so SPDWwoOnRnB3bean its SPDT switching, because triac caoTwskéosalssesb 10
times surge current. Moreover the use of triac enables to limt the power

fed to the aﬁghag@ggé s S RNRRL e 28at Lhe,1atad woltage, saohling

the use of t reS|dua tage to controlling the

triacs incl ugl @g ed R Egc‘te% V%P ﬁ#graﬁgg&ﬂ%ecréle %Hg{gp]ya 'y VI th'&h qsl ow

cost and sinple gui e use o e exli sting

el ectrical vwngg 85 tpgugpégb%tw@gwﬁe RAGaer ey asytcguggeaﬂg ve AC

wire and the I wre,’ requiring no neutral  wire andno changes In

standard wi rig.of LN BLECHICAl Sy LRy Ofﬁ$gg8k£99éﬂ£fko99h§8£tﬂins,

t hepr esent |nve ron 1s the |ntro uction current sensor for

i dentifying ywa i%p?e%% 't%sgma@t%féﬁ%qloehewaet QRAESH i8geOf AanwglAC

power line to trical crrcul ndat es conplianceé wth t

electrical S@Lelyn! aMS.cilY) 93 206l LAWY ALl 0AS sUGLAS tr{gaetuksam fgtmnnot

be connected to Iow vo e communi cation I'ine 1nside the sane electrical

box. Therefotg, | g, &, %fab%t& 20k $R0S0Ia0l (DECPLETEI e Labadhgent of fhe

present invention Is not Connected to ine, instead the Current is
detected by AC induction, sanme as dlsclosed in the pending US applications
The di sclosed IR AC current sensor includes an IR receiver and

iransnitter ERFA&%ﬁﬂk&h@ggQﬂgﬁﬂﬁﬁﬁi£80£5545§figaaeéﬂghL§ﬂP%e@BQ contacts

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 transmtting in return the data pertaining the on or off status of the
appl i ance. However, if such appliance is a television and the electrical AC
outl et towolmm3sise tel evision is connected to PCT/US2009/048376

i shi ddenbehi ndt het el evi si onset ,theon-of fstatusof thetelevision set cannot
be propagateg % the IR transmtter disclosed in the pending US

appl i cati ons, ecause 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 |ight
gui de for propagating the IR signals to the IR repeater disclosed in the

pendl ng US aﬁggh}% ﬁtﬁé@rtfq )é%mf% g&%&%ﬁk%h@@nﬁ?&?ié’@ﬁeQﬁgr%&ﬂ\@ﬁr ed

via a standar the Y W re connecting to the AC outl et

forthe tel eVl giandeael el AasRes, \NLAVORY B3l fhd RAC.GUT [R0Le AERPACRH | &

t he power on comran evi si on e transm d via an hand held

| R 1 emot e CopLr ol re 44, A LR £ §R68LRY pdhSChased d Ul e AiendigeliBute

appllcatlons and/or Th rough the video 1 hterphone disclosed in US patents 6

, 603, 842 an%gg%gé% flgéﬁ%ﬂ% O ithe ahepplpg; Ler whrat,di a6l 058ded nnldS

application recelver and fransmtter of the IR AC

swi tching deyp Sla&ﬂ%{éjgﬁ&g ay‘t AGa QY LEMotSEDSBRNLBEOHB 1 ¢l o

power is fed, exa e evision receiver, transmts to t

home aut omat i, 8{3?119 Péa(tOlJ eii?é qus\ihget%é DL AL RAQRE Okt %éh%@ﬁlﬂ&gﬁ}@rﬂﬂenm

via the fiber g t gU| present 1 nvention and through

di sclosed | RipepealflienNsLeI L e @nd dﬁp&@én%@ CABBBNREAO Jehent ebaMesicon

receiver, a rep at a power-on is ected, thereby updating the hone

aut omat i 5 C?H&/gﬂél&{ ’isorno%al::gnﬂég@é)d 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



i nterphone or the shopping termnal with the television "on status"” or "off
status" if the command was to switch off the television. The reference to
hone aut owatzoow3essmt rol | er hereafter is to a panel devi @ETRISRVI®IEITSE Ol Kkeys
or touch screen and circuits simlar to the video interphone and/or the

shoppi ng ter n v i t r n

e pY o é%BE%\W%%C‘FEeE?g’ra%%%%n%g%é%%?ﬁgﬁ o Bt ensor: s of
the present jnventi WWL% &?%% haARPAS Ge Ee%%@ wa‘yo%“tgré’r%ﬁrt't%' on
of the preferre e of tﬁe Invention wt erénce to the

acconpanyi ng gar%‘éf Hgﬁ%hﬁgdgg ClnofL Q:‘olnt-&‘gﬁag} 6L gC rRale ﬁ@a%% & agrpmgof a

dual triac SP curt ,controll edvi at woway!| not econt r ol of

t hehone aut O{JRt er§c¥1§‘1[ gl ggﬁ&b&a@ SRe0Laf AV entboth Rk ided Sn@yphone

el ectrical agra e dua triac SPDT switching circuit of Fi g.

control | ed Via,1io.dd oRlsQlidass e, lgobb‘é‘liz QRLIE 30LEY B/ BE e Ridiegr ed

enbodi nmen e present “system I's another electrical block

di agram of the, ghal: 1124 3ERT; %Caty 9cGhE6H {0 Mdd) 3151 ngle two way

i ght guide or 11 ptic cable e preferred enbodi nent of the present
i nvention; Flgs.4A~4D are electrlcal drawi ngs, connections and
|IIustrat|ons of the known common el ectrical SPDT_and DPDT sw tches and the
rel ays di scl B8edIR Fad5d VE&EnanA gt ISPPILtEAt POHNE"S o e SWFRARDAE 4PpiSances
; Figs .5A-5C are electrical draw ngs, connections and |IIustrat|ons .of

cormpn SPDT ARELBHIY $het ERdS FHEF%I‘? FEUERE HeEPuT WRESh fh% g ROWST 1S

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



shown in Figs. 2 and 3 with two way conmuni cations via single or dual |ight
guides or fiber optic cables of the preferred enbodi nent of the present

i nvent i orvORh®3683A- 6F are el ectrical draw ng, block di agrarse@am48376
illustrations ofthe current sens ingcoil sands tructures ofthepref

er r ederbodi mepl OLLAG, (ECDhe SERRAL 8p b1 UdleNIBRACAY chiet 2 oL henl AsEn!

i nvention; FIgs are ilTlustration of the trirac asse Ies of Figs.

~ 2 and of t C nt. s ,of Fig. Fincluding the structure of the
adj ust abl e taga“\%ﬁy‘iﬁe'RlFx%’glﬁigﬁRx heads and the dual |ight guides or fiber

optic cables install and | ocking structure of the preferred enbodi nent of
the present invention; Figs.8A ~ 8F are illustrations show ng the conmand

converters aggafyr-tshaer( efglgggircga} Blodi8: AL AbE 2BTa1 e s LU0 dhislgnd! ©

or dual ligh ur des or the preferred enbodi nents;

Figs .9A ~ 9C are. d | LYstrasign;ap o%ggé(rt%%oaﬁ%'c%@t%lbg%h&ﬂgﬁé'%i&%ait%n

di stributor and power supply, includi I ght guide or tiber optic

cabl e CirCUi%%gt&RQﬂ?Qﬁk9%§e§QQts Qtioni 9. 10 is a systemillustration,
sunmari zi ng e T nterconnection of the horre automation system of the
y

present invention; and Fig. 11 is an illustration show ng the setup and
operation of the hone automation of the present invention. DETAILED

PSR BT O g T BR3P VR L NS%V%Z%%@%‘SQR%%@ 10 AR d Sery Mécéﬁ@l%"‘“

basic on-off s ng circurt, appl 1 ances, 1 ncl uding

N | i ght £ixt Mo i pdensndent gswi <Slo S2 .
opol Lonces Suehegty |DLbL oL Voo koA el teneadent s ko Soond

nowt as~a siI ngle pol e-dual

throw 10 cables or of the preferred embodiment of the present system;
Fig.3 is another electrical block diagram of the dual triac SPDT
switching circuit with a single two way light guide or fiber optic
cable of the preferred embodiment of the present invention;

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



(SPDT) switches that includes |ever actuated spring contacts for making or
breaking the electric circuit carrying A C current to the appliance.

Renot el y wpensimwe43gwi t ch used for honme aut omati on di scl esediseevomss7@endi ng
US applications is in fact an SPDT relay contacts for making or breaking

Lhe AC ourrenchelyl 0o 8L AG ARPLLARGSE . SHEL- SR 1S 810y cB33E TR 0 5 1

Fi gs. 4B and asic swtdéhing cir nects the two
switches via two traveler lines and the shown circuit of the SPDT rel ay
assenbly 6 , disclosed in the pending US applications, is connected viadual

travel er | nes. | oggompnlyyseasRTACIUL oA B LLystral el 8 gorseapand ng

circuit shown or providing two in ent on-o0 W t chi ng of

AC i : t iat ands I '
awitoh | B, TheZ T ot Sb o ATs Y SRR, Pl RO M A i g
circuits il B%W}?é et "u%t'ébﬂe“chﬁwI}ﬁFﬁ bow |4 hggéé' £ hQ ¥4 fq]hig%tg' ven
appl i ance on- of ren&tely via the relay asse y and via a nanual “on-off

e g, Ry S S B0 o

is the illus W Dis a known row

swi tch (DPDT}:;%%&?@&‘%%J&%%S%E%%rﬂ&’ee'r?‘%res'e%e%nééﬁﬁi&m or cross . As

t
explained in pendi ng | Fcafioris the stralght-cross switch over
enabl es n nunber of switches 1C to be connected in a cascading circuit for
manual |y switching the electrical appliance on-off, independently via any

one of the S%&& h?ﬁ ~ glprar%r{Pfusfgr%%igﬁgnéh%vﬁ\ggt% @gm{?lgné%o%%lv:ll‘,g{]g%n'dt i's

necessary

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



to know the appliance on or off status. It is possible to know the on or
of f status when using a renote |y operated single pole -single throw (SPST)
rel ay, orwohelonssids of the commands fed to the rel ay dripceruseomoussre but it
is far nore reliable to provide a returned confirmation data fromthe

appl i ance by f‘i’.%ﬁ?&é n%rtohlf%\ggrirngi%&)ﬁgﬁghg Sl A8 AL R 53NCe 6 THE, RENH NG

US applications discl ose wa communi cations for renotely operating

appl | anoes | aglugh g, e, Legel g 0L,8 Jebir eda dadan e uet.basause of

novenents w t a room may obstruct t Ine of sig an IR renote

on-0f 1 SOMaeotd AMER ARAL LANEES.s 2l0GkUliNR ACOMRM dLrouap 43

renote control repeater own in e returne

fi ti . it d
Corel | abl o PARLPY ot aEORsAh Bht SOUAIC LisEhle [REATETRCODREUE 4 an
applicati A i i i i ’ 2
o T B e R aaERE h e B L ARAEEh Al ch ed Bk TN Shlora

lever 5 or 58&9%&9& i%n%gg@ggﬁéwigméaéisonwstimef99§igﬁ g&sﬁToJelta@e

| evers 5 and own in are not terned on oro

f, but asposi t:ggﬂta&@%o?{Jna)(iﬂgrgpt%%gggg%%tﬁg%-c%)rren‘tfhf@hr&%baidAé dpbPials @

defi ned on-o state of eit swtch or the DPDI sw tch and/ or

the SPDT rel gy .ghown D Il:eilg?,. égs%?%]ff% erfe%gag%@séyrfé gpeliability issue.

The reason for this s the inpos ity for“the relay to identify the
manual switch or swtches positions. To provide a reliable on-off status to
the video interphone or the shopping termnal, that are controlling the

el ectrical syglerbof. L0g BRIy AULAL 8P #i 5 U086AnL 0L NG PERE! 58; dfes

appl i cat1ons,

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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calls for the use of the current sensor shown in Figs .6A ~ 6F and through
the dimrer circuits 6MR 6M2 and Mf thepresent invention shown in Figs
.1 ~ 3 . wbawmv/asm3fki g.1 is a single pole dual throw sw Pchmiusgooionssaét 6M R
i ncluding dual triacs 223 and 224 for replacing the SPDT relay assenbly 6
shown in Figs.4B and 4D. The main reason for replacing the relay 6 with
triacs is the |large surge current needed to switch incandescent | anps.

Current surge for _incandes t | ; 10, t]
Fat ed poser FRhATESY BB e ET SR Tnar e e 1o e rh

rated power, tgévi F;%;]m{l%}t,% oSt HEL U st %%%A UL SQR whepoLLsld Y khdw

swi tched on. el ays support current surges are big, use high

power ”agnetEﬁe%ﬁ%%bf%%%?ggé%hgﬂﬁgkﬁ QQ@m@ESl??%ef%é%ﬁéfﬁ&léﬁgléléw%§hgence

hone aut omati’'onh system trrac swtching c urts support” high cdrrent

surges, sch:gs. | Nestush. Uiy epl iU es; ¥hen hOGANEsGeNtcd A0Penane1 ay

swi t ched "on. nown “trrac devices 22 provide for hig

current sur ggs, of, G40, SIes. UhecLated Cuts el 20 AR ALl g

current flow throu ering t e nction such as dinmng the

lights, by delaying the $4d 0885, PHL 8681 Lh g, aQREASE nd BReACRONRT1ASHO
s ful y cgﬁé ? ls for

crossing. To fave e triac uctirve (full on state) ca

triggering tgg &Eqreiﬁﬁapgaisgg ¢ gggga%g ZELOFIOSSIRG didE e dyahyt ri ac

swi tching an imm ng-circul preterred enbodi nent of the

present i nveP}E Ic%ﬁmaﬂgx\gticﬂq;kgr lreﬁ@?e?& o@@r%‘é*i'ﬁ& 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
repeater70<m:90shownjleig.lo,thereturnedconfirmationand/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

17



on or off via an IR renote control or through an IR repeater/driver 70 or
90 shown in Fig. 10, positioned in a line of sight. The dinmrer circuit 6MR
can repl awe 20136B0DT rel ay assenbly di sclosed in the perdirng2648048376
applications, while an IR renote control devi ce can al so control the

dimm ng function of the triacs 22 4, hesho rcuit
6M R ig cgnn8t tgtf I“8m3 aflbta?kp appl :'a%c O)S \%I %in;l;vxo (raréveli‘%r teg %I émj 2

d th SPDT s t h S The |. AC
2gnn\e“c?ed teosf1 i} 3%%651%8%% cPﬁIée%l %&F?%ﬁ?ﬁ% hlr\(;ul i (’IAlmng% &G ent
t dal h f t.h 0 d
Cohor rt or it e iRt et Sl Rl Ras P AP G LA (S 1840 A1

connect ed betvveen on of the ravel er lines to which the SPDT switch Sl is
connect ed and®?¥2 Yt Sh¥F ‘Pl 4nd  (the live AC line) of the circuit. The ACis
drained via two independent rectifier lines R, d and D3 or via R2 ,
and D4 fot feedi ng the rectified power to the zener diode D5 and the VCC

| at 22 Th d dent first tifi | d
0 Or s Sshown ShRRBCEeh epf?b&g% Stlé"ﬁ%sn%f e(id'bl?aq{*%ré"vwg FeqRlig bRl e i
th d pl -y T
fegdgrgﬁg rgéggflﬁ(g]digAéu@&r Fg?ﬁ? ?Jtir]eaniie%gi;rlrkd?% A Cr}‘% r?ﬁg %}L(%Kregug'ator
227. Th t | feed t |
357 and ¢ hoSEAPHELY Gkt ghd %g?%ée AP o RgE dl 5 % Sherd SN,

filter the 50 Oz, d f t th f
feeding the GBPEAGEY AP ates s Ay ik Iheds 4 ecL%?%% A g Eplech”

Operatlng allnggndescent lamps. Current surge for incandescent lamps, for

example, may be 10 times the rated power, whereby a 600W light
fixture that drains 5A (120V) at the rated power, will have a surge
current of up to 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.

18



the internal circuits and devices of the 6M R Wen the SPDT switch Sl is
switched over (switching the appliance off) it connects the traveler 2 to
t he | oad.wohor/sei3tiches the power to the second rectifi eCTaiSe@ios8376

conprising R2, C2 and D2, connected between termnal 2 (to the |oad) via

E%?E?‘e ?%EC rg‘?rsf%:f;f’ 2 f éﬁ%eﬁ? ?chhff il PR R S B P i s and
| Tnes. bt woBloPRE ST CfntF Bl R ARG [ 12" SROF ot o = dee PR,
{ﬁfélﬁzfrcﬂiﬁi’%éso S e R R pfEee %%2%%?8&39#9@4‘%5&
The nogati ve Byt 80 SRV RE A duf T ehr e LTI O " LT, ThETiey "
or VDE ( GBr maRg YTt SISO ERhSBPRACE e FE verl’ségégb%&%q' ?é%?i’f%e B ror s

w th a capaci thgﬂgrﬁoraqq?wg&E@é ad %BL%HZ%B ? rS erlr}@tcg Irr%q d?@y&gg:a%

sel ected |np€8ance, omer

conducting s AC curr e f. A S I.Cl.€ t rive
all the |ntepEaP et ?%s of%%ﬁﬁgggd$ngghon O%P?%%I% %ﬁg%%jagegggsgzghe
rectifier CIrCUItS 1 and 2 are connected in parallelto the respective
triacs 1 and 2 , the vol tage across the triac will be the full AC power

! i ne vol tageT ?%P%%Od\{ﬂm%rt&%c%f%t%lﬁ%% A:{Le'élére%%a%‘% (ggglic{ﬂcae i's

in off state.

H

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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isin full on state, i.e., the triac is triggered to a full conductive
state, the residual voltage across the triac will be a practical zero,
t her eby rwonviomge43me power source fromthe rectifier |imeTasnmeoussdsto it
in parallel and cutting off the power (VCC) to the dimrer circuits. For

this reason th ref rred 0 e h
state currenf’mgf Thé PF?%%?H% 5ﬁ§§ %lseu%: tﬁu]%)r%nstm@nl rrumCBTrlgc;th ‘;%)]\?%/49\% °on
resi dual vol t age. r emai 0ss he triac. .Such I
of, for exanﬁﬁguliﬁ%’vzgé g atk \%gr‘é ELERS élﬁggisig]aén %rf Ig\%nggrvlgu%ggan
power ed appl i nces whi_ch . reﬁrgsentg d?4% and ?60/ﬁefg1\;lﬁ4 ency respectively.

Cl

Yet even t heS8%niNoF e i¢F & AT € 5ipl et o Over cone by introducing a

neutral A Cline to the dimmer circuits 6MR, 6M 2 and 6Mof Figs.l - 3 . A
s expl ai ned above and in the pending US applications the reason for not

provi di ng Whr{qlhtél ﬁD%S JLhe, |§1lt ent totc%or&ng&ér Q%ﬁgbuse% tﬁ r&;\'#

6M 2 and B Way -as ani ca common

connect _ed Sl gﬂeyt hecosr;tnan (élrgh(Ie ha'f\}eri% WbrkngC uese‘L % |y ;e @& tthedbAC

lines, i.e S are ¢o nnnnl found 1 n e con ack

boxes, the |ntent Of 5{' r$§ ?eﬁl ‘é?n%'&rc'us t%oHEthmg%RﬁYg O%';E&rﬁﬂ

exi sting twoPW'Fes D g sys no- chan

exi sting rul es ang% r%gﬁgﬁ IO(I’)I %fr%f'&& tl1 li i 1%355:&% %(Iéf%b%ngnggqlgs do

not prevent FRE"FH neutral “13 ne| fe>¢onduit ~and any of

the AC elect i ¢alaack Roxese and LOL. FAINRE!.AN% 9T HHEM LG RUE Bodel Ne

to the di meP gl
10 D4 feeds the rectified AC current to the zener diode D5 and to

theVCCregulator227. Thisswitchover 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
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6M R, 6M2 and 6Mare permtted. Accordingly, the dimer circuits 6MR
6M 2 and 6M can be provided with neutral termnal N, showmn in Figs .1 - 3

i n dot ed wonenyo3bsn feeding AC current to a rectifier | ipoE/useonnisiag R6,
C6, D6 and D7 . This rectifier circuit that is fed by a full AC power (120V

or 230V etc. L Use far € agit

t hereby eli m na et esqe%tl%ga%%/\og%éggaglifao%s %[L c}'%%%ang%?f tlflﬂg: e
conmponents o f c d M4
and provide &u¥?|C|§9} Eﬁﬁgu%§ ‘M%gathg %??%u ?%éggﬁf?% |ng t he ??I&CS
223 and 224 10 AWy f%ﬂergfthe tfac léelrrpo%wt%e 1 Gl hf Enstiahigand
100@6current or on sta et one of the two triacs 223 and

Returnlng bag% %gWﬁE Ig%f%@ gd e”P@QEPg%&ﬁQEI%BSePﬁﬁﬁggﬁfdfﬂ%%ﬁdd%%uv%he

di mmer circui own to be connected

between the Liye AG,lJ DEs ¥ 0%193%25 m;cg@ it Eggdcﬁl%@vmﬂ deOathiedaada

havi ng the current t roug e tri 4 limted to a current that

causes a resg&'ye' ropte%g,crgrw&lrﬂgg tgtgs%&b& tseu%et@ thel W ACs ; JhitS ne

reS|duaI vol age ones t ower source or t e rectifrer lines 1

or 2 . The '8%%& e/eoc{ 296 | gye 2. }gaéﬁgtsgﬁt%ﬁgc Qfe 4 %gggmss@pae‘vé@r%o

i.e., having Tower 1npedance, ro Fara In order to feed

sufficient &L curr.ent the VCC regul ator 227. Accordingly, the
capacitors CF %# af£§% %%erently selected for the different dimers

used in the different countries, providing a maxi numcurrent through the
triacs 123 or 124 and progranning the CPU 30 to operate the

10 For this reason the preferred embodiment of the present invention
limits the on state current of the triacs 1 and 2 such that a minimum
of 7V ~ 10V AC residual voltage remains across the triac. Such
limits provide on voltages of, for example, 113V AC for US powered
appliances and 220V AC for European powered appliances, which

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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triacs as close to 100% efficiency as possible. The efficiency is also
achi eved by the use of internal conponents, devices and circuits that
consune |wo20uve3esst, such as the shown circuits in Fi gsPCTAIS3009/0k8306N t he
above description it becones clear that the SPDT dinmer circuits 6MR, 6M
2 and 6M can_be installed.into.a standard el ectrical AC.boxes i r.ed
into standar 4 cdfoliy Sud8d BHER AREat SR AT i ?ﬁo“u © é{rﬁl%wgh%%%%sﬂb%ﬁn
made to the basic wired el ectrical systens,.and that the tri

S tohad on POFL BB 5 EReSRBTT ArEReTts bah Rt T 1Py PECAS RS 1o,

96% ef ficien dependi on the rated AC voliage,st.andar. f IV

country, stagin%r 3% etgﬁ%oﬁfmgﬁl!f haencgtaﬁlé’r o\éalﬁ%e%%% eflnetcr%o %8 i%%c%fboggéﬁéutral
AC line to the dimrer circuits 6M 6M 2and r.ovi.de : : .

t hedi mer swi FR&rett ??milee?tlcansc%l?tsutc a}%évkelﬁlé fagig@tl he Or?%%sd%fra%ldrcﬁf “to
switch the p on, to it 00% efficiency. As explained above the well
known tri%c gggﬁbr 74 % t%‘h%geo%e%n)l/ltfecge%di ng a trigger pulse Tl or T2 to
the triac trigger termnal. The trigger switches on the triac for a
duration until the next zero crossing of the AC power line. For a full 100%

B L o0 P gl LR NS 8 S AISHE, g e Paf s s,
o oars ™ R R SR Ao lBR) b b ERagy e
PeL e {10 EEL LIRSl UL BUE AL L0, W B e, 366900
10 D7. This rectifier circuit that is fed by a full AC power (120V
or 230V etc.) can use far smaller AC capacitor C6, such as 0.1uF
and thereby eliminate the larger two capacitors Cl and C2 and all
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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and for the 50Hz of the ECis 10 mli seconds (half one sinusoidal cycle of
20 msec.) respectively, of the AC power frequency. The delay (as sel ected)
in triggewongiudesuri ac switches the triac on with a shacp/use@e/oessré al |
time that causes sharp smﬁtching current and noi se. Such noise is reduced
or elimnated by the u Iar h oi I her
wel I known A&%ﬁ% tégtoaﬁ varl et afct %Cgcg a%?%o?%l%ﬁi‘lgfgr%ft?%?aggglgg Q:tlnm se

Lopters (Dot ghoun)ope N LA, 921, cte% BL2 Lhe Z6/0. CLAs AL AELARIOrS

225 and 226, "each” conprises X or Circurt connected to a resistor

RL and R2L es&?Ct%vf%l X‘Ef Qrcr%un n eé%@\/]?&l%aaaﬁlg)l;lmlﬁ Qu@'}eﬁ‘g Lsflld‘%?%lh Of

each travel ef™ conpér ors of” the zero crossing ctors

225 and 226 are ffd%%su&%a Lol £l e Rt Siflng WRENGR NS, [BSLBLALS: Reand

R4 divider for-in cing a prede erence between e ground

plane level (of the live AC t t Qﬁé;

of the Ad% ﬁﬁag‘lﬁ c\riéDS’\?e)rcoa{]&% erc%t |f¥§?mﬁégha%$p%%%gb?g\o ??lg\z/g ]glrg]‘l' S
connected to.the V|a 9 I

val ues are prlg ac%)sn gt}reé’ Qﬁ%ﬁﬁ—%gg‘é‘ %ﬁgon%egrng?g?éc é%ﬁﬁss %V%QS 5 dvm |
reverse its stalg; W %vteeoﬁaﬁnégom&ﬂge%é CUBn ad Bl LGk Lhechest tinve of

t he negative Sinus 0|3ﬂ1 carve, intersects the zero crossing point
Irrespectlve of m@e he conparator reverses its state fron1p05|t|ve to
negative or Vg8 Versa fromnegative to positive, such change of state
beconmes the zero crossing reference point fed to the CPU 30 . The potenti al

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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of the other non connected traveler line 1 or 2 (open line) is essentially
the sanme potential as the ground plane potential, and thus will not cause
t he conpawet2oro/ss43¢ui t 225 or 226 to reverse its state. pATaseaviogdsys t he CPU
is fed with zero crossing data only fromthe conparator associated with the

vl et L nEe Bl o Wik B RPIEeLed o L he SEBT auLLol.SL . {Bntankoad,

It is clear ore’t i's re reshed with t he ro crossing tine

and | s updatgd, yi LN the LdeniL{ieal ofk Bh1BIGhchl el Bl L bicp gact ed

to the | oad. erefore generate a trigger pulse or~ T2 on the

basi s of the,zang. ¢rags,lialkngs dhesseaneckad planelencl gra.and thee

recei ved confian or a given dinmer to the CPU

30 through t St I
phot o di ode E‘imé?ﬁfr r.ég%?m% P EEYE et edE‘?% i apta o Ain Benr O

the triac; 223 of 3%%1\111658885@/%313“&“0&@SQﬁLQaléagf ngglg%wda@a%ew th a

programmed del ay, comrensurating wth a recelved r setting |level

command f I f d d
the CPU 30 wFfT fa@oﬁﬁ%“% e R AT S e bt

is_connect edgsfgn&{w 2 4 ggscgfwsoph&m L oEhen 0ad LRl ERDGEL @ the

SPDT switch ead t feed”a non del ay
trigger pulses to the other, the "non connected"” triac. This enables the
user to switch on the appliance via the manual SPDT switch Sl by sw tching

over the swi &ﬁ{; de% rdd 0l £0%a) ! ih @ 88 erngl e p eﬁ@yvcegvéftcﬁég $nEa%i3kso

switch the app |anc on viat e Co conmand

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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to trigger the switched off triac. Such ability to freely switch the
appliance via the commonly installed manual switch and via an IR command
t hrough twe 2hmvBessut onati on networks is simlar to the acsalSoeen4ssne of f
switching in the pending US applications. Mreover the CPU 3D is able to

confirmif t@g agg %kdcazscgg &szgg 5%%%&0?8%9& argaguat?mrgﬂgaepftket riac

or "di mred" rrac ere can posrtrvely Identity the on or

of f ordr nreg ofat ys. of L applance, and. eed. 5y iR Rl ver
A dear14NG the Sef s sty

33 and the IRtransmtter em cont r ol oppI ng

termnal or to the videg.}nl &ipnone, d3ekaseddihd heIﬂ%we%% Qf when

applications . en the user swtc e appliance via the SPDT switch

S, the CPU Eﬁge&v@%{m rzgé%eféﬁoﬁsetegsggré FRsouQh. st he ey Ogaom%%@d

traveler 1 or menorize via its nmenory 3 he | ast

entered tJigges, ve%ggfrg; rﬁy e 0 %sabgvgeeneﬂ' SRlnaWb £ efeagle HieRe80t

change the | ast recerve rized 1n the menory 30A) , therefore

the CPU will g%%ré&g%%zéf% &g%{e%%@re@l%tt% €8 He @P@'Bmﬁ‘hleeﬁ/c%en(ﬁqgﬁand

to the triac I's no | er connected, on the basis of the

Zero crossi ngfde&@ %:ﬁl%rf BBH‘b{:eS t%%r q krave Ler iirrzee it Rat owas, émtrqreﬂxs

switched over to I'S ena use o dual triacs crrcurts 6M R 6M 2

and 6Min cogbinalion Wb Lhe l; . 9PL R A%Bdsm&@e%tfsﬂhﬁp\ml ng
o

bot h a manua arenote sw tching on- of

an
conpat i bl ewi ¢ r;%%rﬁpggg e Eﬂerzéb?nggﬁelﬁseﬂé@tam'& the pendiagskS

appl i cati ons. e trigger or he CPU is buffered via the
buffers 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

25



220 or 221 respectively for feeding a pulse |evel and current needed to
trigger the triacs 223 and 224 . The buffer is a well known buffer

anpl i fi erwooobn3esitransi stor or 1 C, however dependi ng @eaTtuseodeysslic and t he
current capacity of the 1/0O ports of the CPU 30, the buffers 220 and 221

may not be n c e esr 1. T2
arg fed fromﬁtﬁg(i ng‘l rect gggy\ﬁ}k}e t)r?ggsgﬂzéz %ggfgﬂﬁf'gggﬁéﬁ%%ts
The | R recei n hot i rdover
33 and the |Eﬁ%r§%§ﬁ§?§efggéglééﬁ % FfQknéﬁﬁqc?g?ﬁ%ﬁgﬁ%ggugg%?é%s

comonl yavai Ll scAd! fer el '&:x?r[e&' Grewa@ac!fﬁgg agﬂ%%pwlaaa;&\@th IR

pass filter and/or OW pass | ters. e IR receil ver transmtter

circuits 32 @Q?Ee?!ﬁ HE @la?%l(.%!!aﬁgé ﬁ%%%ﬂ{m&ﬁ&a?%%‘f@w}é%rﬁﬁ?'Hycéwfvit%iﬁmgf or

conmuni cat i ng S|gna alr a I ne sight, suc used by “hand

held remoge contrale and ¥ a B0l yehos T cShoun, Lot pry. digital ravd tahes

34-1 and -n are address settlng swW t ches for ylng the roomor zone

I n which the BBldAREaS: SEM% I pARLI e ¥R ol 86 PRl L AACE AT ©

al so disclosédin the pendi n I cations. e switch 235 1s se ect

switch such a§ @ %%ge\tlr Fﬁé LN e Whed KEY L0k ”E‘EHE% cf)bﬁll‘%"yaéé HeLhe g&\"l%r by

keyi ng the dlnner one step at the tine and one Step after another in

rotation uPtdowof.sheh as efs doMihly GheRLizp @ A1dsLhech! &g JEbough

t he key or smnt 5 1s shown as a single key or swtch, a plurality or

set of keys, ,5UEl A5mIAa t%a.foug%”ghgrkﬁﬁr%t agt%{lclxﬁﬁéltwg?ﬂéuss%&ﬁ‘% tQf

potentloneters can be used
10 the disclosed on-off switching in the pending US applications.

Moreover the CPU 3D is able to confirm if the load is connected
to a switched on triac, switched off triac or “dimmed” state triac,
thereby the CPU can positively identify the on or off or dimmed
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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providing direct switching and dimm ng sel ection through a given selector,

key or button. Fig. 2 shows an SPDT dimmer circuit 6M 2 , having identical

or sim | avoapnroonss43s and devi ces enpl oyed in the SPDT di mogErusesdoRyssdéth t he
exception of the IR RX and LPF 32 the photo transistor 12, the IR TX 33 and

the IR transuiter.of LED 3 0,08 Lln 08 SX0l AIGRAd ALty the Jiiefiicked

enbodi ment of e nechani ca ructure o I nmmer 6M R however is al so

di fferent fromtne strucliinglothe dimPLysl & Shau i i Gonzirthe dive

way renpte conmuni cati on between e  command converter 259P and/ or the

TX RX driverg.3gA ang gy g,fprntfh& RRER AWQIRL POy ProhemLA dbddiea didmmmn 6M

2 of Fig. 2158 sf%ﬁ% Gre or “communi cating via d i ght guides or fiber

optic cables_232_ . Fj . ' | X | S en
commonly used RRTETGRar K PR R T R e L R R R e

spectrum _Therefore.t dri 33A, Lh e 1 681143A 1bhe  RX and LPF
circuit 33A gﬁdégééib oc%éﬁrgﬁggg?o§68¥&%ggtogg?g%ei%%k shgﬁn in Fig. 2 can
be an identical or simlar to the IR TX driver 33, the IR transmtter 13,

ghfflRRx and LPF circuit 32 and the photo transistor or photo diode 12. The
ifference wll Ny y-si cal c [ .St Qf; 4t th e IRt ter
Wbl 02 4Lt e BhYE] GAld BRChEDIGR) 18! et S ofial DR tEanas

13A and the photo nsi'stor o t are fed via such fiber optic

cabl es, versys,the, 4y 9@&5@ééivﬁl§%&n§e%§a§ﬁ§9p985 M08k Sl o Hir0egkd t hat

conmuni cate via opéen alr in a ne o n contrast when using |ight

gui de cable Itngtr%%gegfthteh@rlfd&eﬁz9&5&%24 . Thebuffer is a well known buffer

10 amplifier, such as transistor or IC, however depending on the level
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

27



cable, the use of the visual spectrumband is nuch nore efficient. Light
guide is manufactured for exanple by Toray Industry. The |ight guide cables
are effi cwenvioazessme red wavel ength, in particul ar the lPeadats2adessaat ed
wavel ength is the red color in the 650 nm band. The advantages of the |ight

gui de versus,th L£%§ sf5%%gﬁ1%éﬁﬁiaﬁ%thkﬂgkgﬁg%QQ?§5t of hgggtsg&%ggtlon

communi cat i oh® Uus®e acceptanl e

tt t f to_ 50 net, 160 fe Th .d ded
i o1 adi usct et Tl 15k B RGP O 2V Fh ALY cﬁ%r%%' 5 SR0 sBpal"i

Jcan be into

conduit and I S .not th f d
ceilings or %%ﬁ@ﬁ&nﬁdﬁgiaamﬂﬁﬁ ?Veﬁiéﬁgjgﬂgégtcggsglm req d%?gggﬂ%&kgr op
term nation processi.ng of fiber optic cabl t

kni fe and regﬁ?‘f R AG o siitgY Eﬁ %Olraf)lg? gI prgge%“én Qqﬁ?eogu @fsal ?éges

end' s of he N u bIe an._be lit | | tached
surfafe %ﬁ&%%gﬁkFed %t%1a#&yi8%H§&%eé%F§%n%§§%F)ag%go a%F§lglng
Vi sua spect unphot o nsi st.or_qr. _phot wL2A I h ¢abl
end Cﬁn be g ﬁ%d”bﬁ && ﬁpéﬁd%?87§1§§|?rfo§ku%g pYaStSUC FLS %ho shomn ?
or otherwi se attached to th ED 13A and to th t d
o oher vt scogtiached Lo {e LED. 134,500, p e ahots A pnsiappcardi oce

preci si on connect f._ the ¢ fiber ) ght
gui de cabl esPtIA* ]élga(f)iﬂﬁﬁh‘écfwt% 6151%“ odﬁghmmé% esellie,c logbtlh%oﬁ %eg IVIr‘?nl ded
hol ders or self clanping int 05|t|on such as the exanples shown in
Figs. 7F, 7G S%&* “Hr did A BubE

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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The propagated protocol via the Iight guides or fiber optic cables can use
the sanme protocols as used by the IR renote protocol to the dinmer 6MR and
t he confiwoabiooses43eply fromthe dinmer 6M R Al ternativecCyarsoaiof48376

i edprotocol or different protocols structure and speed for connunicating

with the di rs 6 and 6M 2.and 3 can opl T
preferred drgrﬁéﬁﬂéi gﬁ% SRt s sﬁg\ﬁiﬂ&f% plk—wto trﬁflSlsl%% *and pI%)ég %1@& 12

i denti cal toc with si I ex .co atl 0 aud e_such
as 1200 baud f%eéfeélgm%ld and ‘o rﬁaﬁjo%a ﬁ%ﬁgﬁggggg’e \Aeent'jugtgnt?ol
devi ces and ances . in_t o]0 t

TX-RX dri ver?ggcel Ve S3AT aggAﬁ}? Ta ”}18{1_0 rs%nsrle-%%r ég”}(}%&g Tl
transcei ver, nvert r [ . U0t 9gol s
via the LED iﬁ%ga aots(‘)lcgr ansi stoébr % % %’Ze%%qlrsegﬁgr%%%‘}lgﬁo&t eggED
13A and the 12A_of. t.he di me [ 6 Q[TILEB
converterg1 Sg‘fﬁf etﬁ)e %éDX(%: %Iﬁsg%asst?ﬁ'ue comﬂ%%%ﬂ%ar% p%o(g)i{nggg %té: ks & hone
aut omat i on system di di tr|bu or,. Gh (shovvn in Figs .9A and 9C) via the

twi sted pair*tontuni ca{’[l on | T whi ch al so feeds the DC power
foroperating the commuand converter 259P. A command converter 259P can be

i ncor porated for exarrpl e inside IRwall driver 70 or IR ceiling driver 90
for conmunic t|n he rela d c [ [ ons,
t he di nmers g’fl ) 1e:ri—f)lig’esen 1fSnlvn %}& %%(?%ggga%gglr??%%gn%g?g§§?gg%pt%@lb

gui des or fi bebl Opii:hc Csab %3: 1é§a1aggé#ﬁﬂn£9n§@sh lllpno(%e {HTCI th'
The ceiling or wal | IVer devi ces ar e shown I n ig. and are fully

expl ai ne{jo in

L:Lg t guide is manufactured for example by Toray Industry. 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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pendi ng US application. The difference between the driver devices

of t hependi ngUS applications and the drivers ofthe present invention is the
use of viwoabimpestr um comruni cati ons such as red |i ght pcm/ush@9®53766m
wavel ength, and the connection via the |ight guide orfiberoptic cables

MR L ot TR i R

circuit 6M shown in ectr nti e circults

G2 and 00 Tl EPTURNLS QU ERL Ginctad Bl LN MO MYad X ABag snow

driver/recei Vver whi ¢ re 1dentic e command converter

259P and the '%}":?jfg‘é%a%v‘ﬁg%i $eL 4F e%‘:“tkﬁSﬁt 33 apd o%zé'xgrhit@éhg‘ﬁg@gﬂéli%n of

Fig. 2. The™* rence Wween the two dinmers and the con circurts is

the Introduct.onoLoto, tPe,dluiRaoll.20d dife comandyaonvenien al Qlsd ha !

. . COIl . 3
mrror optlcaP prism r-comuni i'ng two way signal's a a single

Tght qulde caple. 258, ThE D0l 255,500, e, L spslale e o

circuit 6 conmand conver Is“a wel tical prism

70 20 Sl e AL I BRLISR. SRS S e By

i ghtor IR signhals photo’transi stor or

the hal f nirgnggéﬁa;ﬁd,ﬁy %Q¢~h§gfa£gr%§m; @ﬁrface coating of the conbined
g ed |ight

pri sm and passes rough t'he transmt t, within the visual spectrum
or the IR signals, fromthe transmtting LED 13A surface. The shown prism
can be constructed of two pieces of different glass materials, coated and

bonded, or i %hgﬁé}o%%g%@ehrgr%%to%gltm pﬁgﬁqahgfgug.ld%%ro@@(}bgg%ﬁg%r&{gles

pl astic materia

10 can 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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Many different techni ques can be applied for constructing the prism 255,
shown in Fig. 3 as a large prism far bigger than the LED, the photo
transi st ovoant/a3ksil i ght gui de, but in practice a snall ppirastéco/onssieed
structure with a well known pol arized coating at one end can be used, and

such coated plast] Cﬁttrq%cggﬁsg?grc}oﬁwe&eu_issggf)n § e RLELeELe. cabodigmNt of
ow

t he present ChVent T ng the term"transceiver” may refer to

a TX-RX circuits. 33A and 3%§§dng 1oL thhEEhéf¥§ 48 Rhote, dhods. TZA

with or wthoat ?% lnccr e two way conmuni cations via the

prismare conducted léeyfat PLox SQUINNIGRLLAN W eheenahliesaci eced e, only

state, or transmt-o he cross ta eakage of |i1ght signals

fromthe tran%m etnec{l éd ;| gﬁapgagg éV‘EEﬁ]@ﬁm‘% v&§%%1ge%lséasen\yn§ﬁ@érn—_l%n

portion of tHe receiv reaches the surface o e transmtter 13A
S

h e
D coakage OLrabLANSTLeILLON i8A6ER-4 NenNALoL AR LBE 1 Xuinid ace.

becones ndn I'ipo rtance i s that the intended
t.
t

di rection i ga}d%ﬂ ogdté% rgkyihy fr% oEr%ﬁgﬂgf"r‘rheSL&ferllH%bSB}%élliCtUre

i s obtained 539 ﬁn hj ected ic net od results and at a | ow

cost. HOWE.V%rf-L cim%‘é’%spa(}é%o%ﬁ WQ gﬁlrgéé dahkcan, e sed, ok

communi cat 1 ng upl ex signal's, ex Commini cations are

needed. Fig. %ﬁ‘dln,l%%ta{ ﬁ%aw nd' B GYL2 Hgé%gt%ggﬂ%(ﬁ%e@rtv%xa@e\ﬁ@g
t h|n&) £ f

switch I B for sw an appliance on-o or for dimmng a |ight

fixture, whegln LIg dhaTELoEM & Cat it ddirialleds bt A aReeLacLh&ali hack

box (not shomn) cfose |nterconnect Vi a

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,orinsteadoftheIRcommunication,

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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traveler lines 1 and 2 and to the live ACwithin the electrical boxes . The

dimer 6M 2 is shown to support the two way comrunication with a control

circuit (wotomkm3essy via dual |ight guides or fiber opti ecChriusee9dsd;6 f ed

with confirmati ons and statuses via the TX 13A, driven by the TX driver 33
i mrer. | eve nds thrgu g the g 0

d th
?pan;?gslo\r/eof) d E’égﬁi a':hd ?as%%gcﬁfmt%o ot Eing B i1 us reétlézs t he

o e e S G st B g g
1ont oude o [4per ootLs eable 252 LAt e B 0L S8, ghae, sHown o
e T e %%“g%azr? R4
o B TR A AP B R P i

porat i'ng-one
e

a
LI
r 9
manual swi tch_.o hstoth SPDI swi t th
nunber of DPBT 51§§[’V' G5E¢ 982 an "bee&:é%c tHed t erdoﬁn % e £ avelﬂ!L %I nes\é@ and
2, with each such wltch

a
de f h
or the di mef E)%%’i:?l oity Bifven the e%r A){:’ralnrs{) %latc a%tg %@glaa\g tehes

a p ance on=o0 ecause 't he

DPDT swi tch &ever (%%F%Qgt%rahﬁ @5 %Qg oG ect |f0n[ﬁl‘§rﬁt]gprucgghgfg%8 Q. ,GLOSS
T |

or vice versa 0SS SW tC ion the

di mer 6M 2 EE Idﬁgt C%%.%Qgggegg 4 Sp prlsm, é%'ﬂ“%gegwkﬁaﬁh9w9 ﬁ% Fig.

5A. It becon&i>6bViv
10 the photo transistor and the light guide, but in practice a small

plastic molded structure with a well known polarized coating at
one end can be used, and such coated plastic structured prism is

used in the preferred embodiment of the present invention.

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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fromthe above explanation and the illustration of Figs.5A ~ 5C that the
di mers 6M 2 and 6M can be installed inside electrical boxes and be
connect edwoi2aivosesstir avel ers, live AC line or AC | oad |i meTarsdoopnessess two
way control communications via Iight gui de or fiber optic cables. It is

al so obvious that such th the electric o n be
oper at ed renﬁf"%éki?E ngt%g ﬁ%%unltﬁml Fi oI EeMi TG Fe g?lsscogﬁ‘%%ra]d&l 1%§

t he commonly use tches. Shown in Fig .6A and Fig . GB are
two current g%ﬁ@??&f[%ﬁqﬁf 2§ ?%%%f%al coil 31 and a coil assenbly

including coil 31B and a ferrite core 3IA The current sensing coils of
Figs .6A and 6B are used for sensing the AC current fed through the ACwre

Ci ghal | cor 1 c8bBrti AY-EC SRS Bir RAMIST B4 1 AP BUGROES hrd by o g

signal corre curren Fouy pri mary coi

through the int t e 8A and 8B . The_cail h

cur rent ¢ biniﬁéﬁﬁs?w‘%lf%mseana&%e% BuBH o S pEsa m%té&ap&%hﬁiﬁ%%% “4ng
dab di h

are on'y bri e;%n%’ L the” d e %Yaegl o teg-ti‘néé eé"EBké ag% e(iQ?t9§§ et he

di fferent cur P Sp € powere om1v tage

OC, fed al ong_w tf Lo ey, P ppAORL g, Conmuncay 9@%8'&%@%# nga%%ted

parr wres. ent nsors asse 1 €S UuSl ng e colls

disclosed in the £ending. f d,?cpu SR PO 1109 aCUNBALEANE LN AGRONE!
rm

l'ine andther%?%recan ht‘o8f'€ctTical boxes acconmpdati n om1vo|tage

Wi res. HOWEV§8 pnOt Pf‘l ga d I Q sthown%I escutlﬂprogr%![th%nlguosxgifggmtﬁ&glecsatq.%g

rul es, such ubl i's about C

10 with a control circuit (not shown) via dual light guides or fiber
optic lines 252, fed with confirmations and statuses via the TX
13A, driven by the TX driver 33 and receive the on-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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sensors as disclosed in the pending US applications, because such current
sensor assenblies never existed before. This represents a conplex uncharted
territorywofoslses3ni cal codes, rules and regul ations . AcTtarsdecmkss7é he
present invention covers AC current sensors shown in Figs.6D, 6E and 6F and

simlar current .sensors.c i natiqns that .are. powered t he A r.line.
AC povered d&¥TdEs C%?‘éa?%(g@g’ﬁfﬂlgfé%heo?r?‘ﬁeele@ %aj([':) 7 &a n%éde‘g&akh agg\r%%bcg
processed for safety approval .a used_in homes, resjdences.and offices and
e rount ed | FOCSE AATar A er SRt Fore e by e e A gt (Rs,

outlets and gﬁgrgéng?%ﬁlql \éégzsﬂWlEkﬁfglng Shcﬁ\&gafntc%eorp—lo . df-‘haj%r %‘é“b%%aﬁgg tﬁg

current sens thepref ‘erred enbodi nent of

t hepresent i tian. . The shown _current .sensing device is th rrent
t ransf or mer g%ﬁ? ﬁ%ﬁﬁ§§6¥eY$ﬁ§%ﬁW8§ﬁ CEEERE g%ﬁé% ng %%?%%Pifﬁ%E{%%é%$§ﬁ%s a
t or oi dal oi% 31 that can be used jnstead of the AC gurrent transfornmer
31T. Simtar 9 gﬁﬁs%fﬁéﬁuéﬁrygﬁ?as%ﬁg?ﬁﬁoggingg?ﬂ%F%#E such as the coi
assenbly 31A/31B of Fig. dB or any other circuit or device that generates
signal output corresponding to the AC current drainby the appliance can be

used. The curr gg%d%%@feﬁﬁﬁ])%l\édlli%fégl %I\r/ll (e:acpimtr)neers %IW—£ airs tlg_F}lpfcﬁjrl ent

sensors discl8 e pending applicatrons of a range of curren

t hat bui lt_int . d . C }
o nteoran BEPEY oFeRRch i Rae A 2R A Y ol A R Bl

ower ou or "socket’,” such "as egra
4SM socket / S?Qi%rtr?es%%%?fley?:ég aerba{trito%gé%et%eA%EHrsEFQEiér?%%%ig% ngA udispg 4SM
that is connécted Vvia sing i'ber
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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optic cable or light guide (not shown) , the 4SM 2 connected via two fiber
optic cables or light guide that is showmm in Fig. dF and the 4SM R t hat
comuni cavexoimR3sisgnal s in |ine of sight shown in Fig .@DT/UST#Q/0a8376 ent
sensors of the present invention offer a sinple |ow cost and as expl ai ned

bel ow, sinple to_set and.operate. They offeral e il ponifar al
appliancesangegu??%n ‘%%ﬁ%%ﬁ?nﬁa%é%ﬁ%éégﬁtﬁgt g%%%gvzgﬁfé;g%?%gce’of' 2
factories anggsegégp centralized control to reduce unnecessary current

drain by unnel38s8FiR3 ogefafing el ectrical appliances. Fig.6D shows the

rectifying circuit for feeding regulated DCto the CPU 30 and to the
associated circuits of the shown current sensors 4M 4M 2 and 4M R, and for

the [ ntegrat ad cyrrent Sensers ASW,4SH,.2,0d ASMR Lhat s, Roleshown i

. urre
Fig.6D. An exaﬁﬁie 0] I'ning current sensor an

ket S | i nt t it N ' ' E. IS, i
curront sensoR TARSUEHE| o CERH SR RET RO CAr: SoRRorSal The B oy o red

S r
enbodi nent .th i i il LEi
R L L T

regul ationcircu

D7 and the rggulvatlit%necvivi(r:lr Ce;Sil"t ﬁ%@yeiﬁirp%&q?lgdi%a%dmvgg requatar, 224 are

fully expl ai hed above an e shown i'n nes 1n the dimrer circuits

6M R, 6M 2 d.6 f Fi . oo t 31T i
ars]afe!'yl %od&lsga)\s/nc{ ﬁgg?g,?%lu (l;lllascglﬁPfg%ﬁegﬂ%%ﬂ}?enﬁiora%rut éurx%ﬁ%vm I'n

Fig. D can bé reptace 0 I'n the current sensor

AM of Fig. bE_;  Ihe GULT et S8N50" ML Sa SIgb HpphQ chPEofd! ek SENARES

di scl osed

10 current sensor assemblies never existed before. This represents
a complex uncharted territory of electrical codes, rules and
regulations. Accordingly the present invention covers AC current
sensors shown in Figs.6D, 6E and 6F and similar current sensors
combinations that are powered by the AC power line. AC powered

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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in the pending US applications ,with the exception of the DC powering
circuit discussed above and the two way control and data signal

propagat iw0,20803431i N Fi g. bE as propagated via single Pchars2apiss7eabl e or
i ght gui de 252. The di scl osed current sensors in the pending US

appl i cations the two 5| nals via IRin line of sight, via

w reless RF %ﬁ v‘?a vxlaaflé: ne %AT/ ?% a twsted pair wres. Fi g.GD shows
the two way IR conmunication circuits conprising IR RX 32 with photo di ode
or photo transistor 12 and IR TX 33 with IRLED13 . It further shows the

t wowayvi sual Spect rrt%renr:l (r)rsrtglrgocatibpn%oré %Bﬂ% %%%AS AR Zlh cgcm% S J19-BX 32A

with photo di ode “or transi’s Vi sua spectrum

LED 13A. The shoc\)/\@S té’:\%c\ﬁﬂ kR corgrmg)le%%tlhgnlgs rﬁ?{]lplrc%Qgg%egrlg ajer and

in line of si g]ﬁ Wwh visua ectramco nications are propagated

via the two |ight gu g Ca*aggé A Even,t boyah Flg R 9928 Dvhccanglcal |

t he commuhi catton opti1ons, ned present atron 6E and 6F

demonstrat e Clqgr y%ﬂag gnrlln Inggl JF% {@gv 8“@4 outlet or socke
| i ght pr opagaf? onsarepos §Fpie “UTRT S el u se of a sin fe or ghﬁal

fiber optic Ca as t CSﬁZ%]Ig{]?d ra!‘tetthPSIJflggc dgtrfs ands k}‘al 'ﬂﬂeg &.ﬁla %d

cabl es 252 ,%y prOV| e correspon ci'rcuits 2 an or

32A and 33A, th t h
12 or 12 ardCCRDUE nf@%?‘i%{%ﬁ%%?%'s?‘%n A REr R MR T %fSrGE

Lha ol oy $oEIP LA ROV AN B00 MLl lEh9, EhENIRS: cBRIESdd vaAVI OuS

that a single i"c or
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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gui de cabl es 252 can be used. The difference between the two way IR and

vi sual spectrumdrivers and receiving circuits, conprising IR RX 32 and IR
TX 33 verwootse43no way vi sual spectrumcircuits conpriPST$20%08B3% and TX
33A, concern nmainly the carrier frequency. The commonly used carrier

{requency fogel Rt et e pronts Al Jeul 6pse L5 38.nc8. K Ron nBLEY cot sy oy er

frequenci es su¢h™as ot her fre ncy-in up to the

100 KHz hi gh d d . ]
r a_ngl%ggirre Iu%ﬁlgrﬁ:an 7e ]!.‘Jes %u%?{/]teﬁc%?g].%ﬁgd gggge\/&r}&a{‘g%hgaﬁéggot&ﬁd

i nvention S 0 note e carrrer 1S encode

nodul ated by.the IR TX driver 33 usi.n 5 ,ang .d I cols,that are
stored in th%lﬁ%?mlrﬁl/ %dé m‘ta’ﬁecﬁﬁbl%% gﬁfg?g%q’.ﬁgoggdd%%t %Eg%%é?'ﬁzan t he

| R receiver §2 i ncl ude a decoder or detector for decoding the envel ope of
the recei ved " ¢commands or data, or for detecting the denodul ated command for
outputting t he envel ope of the communi cated command or data. Wen a sl ow
baud rate“signals are propagated for switching LEDs (visual or IR) on-of f

o Sachine! SRkl | 2-3190he, o1 £r REQRATIRL 3014 O RELI el 0PNl

| i ght gui des or Tiber optic Cca ar sinpler to generate only the

envel opes of e SONILO LQTTBI0, A0 Sf AUSES cilhe, SUEMACAL B G ol S

are si rrpl er Dbecause ere 1's no nee enerate carrier signal or"to

nodul ate the_carrier signal rt te r i 'FQQI ; i ngly
a carrier fr rer%ﬁecnucryreélene?ré %I; Qgslé\zgﬁmg% g:r?c{(:) %r?gﬁgf }ll?md%éu at i'?’ncéjlgllg%réEjj
decodi ng or q%qﬂgylat'

the CPU 30 can ge er & 121%&%15 é:p;igi&%&?%gg? I%Ltggﬁg %gcc%%gi%ﬁfy evr?tzsgﬂelliq%t cad

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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a sinplified driver 33A IR or light pulses i.e., the envel opes of the
protocols. Simlarly the photo diode 12A can be directly connected to the
CPU 30 orwoi2aioz3sdanpl i fied RX 32A, providing two way exelharugeooof4sseemands,
statuses, confirmations and ot her data. Such substantially sinplif

i edprocessing,circuits, are incor | At . :
Oandt heTXand 8%?85?? ‘é‘%b %\ﬁsfﬁ(ﬁ}e‘rﬂgsbdyaqslt}%g nt rpg‘lgaﬁlo%suﬁ? %SStlr]]OéL <
har dvare of the.s] aRladll PAESANGChA MigrkCBrCiN. B AUmAneRLL SOCMAgdaNd

e
t he total cos?‘lof e current sensor res, t ays and the

di mrer circuits, i.di | o) C . W i ;
accuracy, pef_’1 %‘%( ?rg%géugﬁggrae%%elo%f%/&%ﬁ%&%ét 1?%%?’3&%1&@%?%3 I R
receiver and {Lansigldyels 3 gﬁ?daéd?R%“in&iéngcgﬁa 34 Joxa@gA?»éﬁ@_stﬂe}t are
used to set a roomor zoné address and identity the connected appliance,

the curregt S9039rs: el IheB&oétpeds%%%{j@gf%gerg'dg SHALR al-gngs ke e

current detec Nprocesses are I'n the pendl ng

USappl i cati o, ang, al.g, i %ng%é‘tﬁ&.h?fﬁé N R b EEET 8NG8e WIGRN! 551 gNAls are

comuni cated in Tine of Sight, the visual spectruntircuits and devices 32A,

334, 12A and 130 Shol R EL e D %%E%Q%e@%%% ahd M8l 2605 ana

alternatively ptic o t guide cables are used, The IR

recei ver andchragepld Ler gl t Sul s, ANd_ 0RNl£e9:3%uaB3ild A 13020 8 it

needed and are’no erwi se the current sensor asse ies 4M™ 4M 2,

AMR, 4SM 4gM 2_a al.ong, wi he dimrer circuits 6M 6M2 and 6MR
and the rel a?gﬁé?sg%é%;ﬂ%%ﬁ tcgg kp)%mn%% US applications share conmon

prograns, ;enbedded into the CPU 30 and/or into the menory 30A

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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Al'l the referred above devices comuni cate and operate using sane
protocols, making the systemsinple to use and operate, however different
progr ans wanoassmsde, havi ng varying protocols as the neet/usagoomnssse. Wien
propagating the two way IR si gnal S through an IR link, in line of sight,

i nstead of t fib t ht d bet

I(:g(rjrponen'gs ohe?‘hg’?ejlrnr??%@:‘ %8?13 teseccr) g %J:in?ers ftltb%(%t ﬁggkhe(géyﬁ%n goe IR

addr esse The _di scl Rd d t h

EI rrplje adj usf%SFLézs’gF‘gzgfﬁlpeqenrflr\él rﬁ%lnay ereu&euflgggog%h%% (i?br}bé)({grﬁ“et[ﬁ% CI i ﬁk
adjusting_t t f the li f h

CY anss otor T3S RESFAET EraS C P S TR 5 P g P O

curfent  senst? AR 88HA T ig%a%ﬁfﬁg%ﬁg r%fsse'rmslga%nf‘%fsﬁ’ﬁp R ST
R o e
o or o1 ErRTRIRGEER S ‘f"if e B bl e Bl o
S(rjjl \L/IZ'; m;gt anf %,%E“e%féf) §9| Rggil:%\?ef roo838| % oward. (!t*ﬁe cei I ng %

| heretn g o Grg 25 AL 30 SDOUL LA L O o 1 A0 di§£'&5%qa' n

t hependi ngUS uto canbe or a j ust nment

downvr d as thseuygﬁdf €S ver THE, G4 QU 1308 SUARL 10P! OVhdes i dpes

10 of the protocols. Similarly the photo diode 12A can be directly

m

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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gripping of the truncated ball or other rounded shape hol der 12H, such that
the IR LED 13 or photo diode 12 will require finger force to overcone the
gri p and wot2otow3bs1l oose. An adj ustnment by hunman finger PpTAS30M0M4887¢ h no
special tool enables the user to readjust the "in line of sight" at any

time as the %‘?L%gu%gésa%gd Sd;le-%glcgsr gj‘z‘z&?r%ﬁ,h‘i‘é@ E\ dF-i% sh7 n 121CF9§ S Yot her

structure for providin adjustment , "i ncl udi ng "adj ust ment ~ by a 't ool

such as scr eWodr L ¥ghod Nols $0AMbe  ulda O AREKPEVENY AARONT: LRECAUOR. A

swi t ches, di nmers, socket's an et asse at are nount ed

onwal ar eobst ugt gt 404L31 LY 93120 RADYARRILANCLSn Ak ALK £ 2IMLNG

like. It is refore prefera at their or t phot o transi stor

are easily adhUsLed.don Al H8Cth A0, dde d Brol d8al Sl Ad LhE Al g;sgég%.gs )

Fi gs. 7D and ow a structare of the dimrer assenblies 6

and 3 oUsLng: e Lo e oo Lider Rt seablie 022 QiSO g0

commands, ~statuses an Shows the front of the di mer 6M 6M 2
R S e ek
o1 LI tho o8 SeL Babfard e SRR RS W PR A et sl
oot ¢ cabl o JEoeT AT TRANE, R G T R ST O R e ey

shown in Fi 0,7 ¢ )id L5 PhYh QUS Lhat, 108 53258 e SHAMBpLD. L 981 ndfandE OF

8B can

10 protocols, making the system simple to use and operate, however
different programs can be made, having varying protocols as the

need may arise.

When propagating the two way IR signals through an IR link, in
15 1line of sight, instead of the fiber optic cables or light guides,
the link between the IR components or the line of sight become
important item that need to be addressed. The disclosed IR drivers
in the pending US applications teach a simple adjustable structure,
a similar structure for perfecting the IR link by adjusting the
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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be included in any of the dinmrers or the current sensors for connecting to
and comrunicating with the dimer or the current sensor via a single |light
gui de or Wohero/3pisic cabl e 252, such as shown in the di rOBUSeMIOHSIF g. 3 .
The di mrers 6M R of Fig.7B and 6M 2 of Fig.7E are shown with a neutral AC
termnal N. ;A3 2 ”F‘cd Oé’necagp@%lgtget \X/{e gf}hﬂ?%%%&'ﬁeﬂélf’fshggg P s of

t he present |nve |on can be-conn lTve | the t wo

navelers L 308, Zufll e SebiEXacA) D% SAMNGE! ok S0 AR ke at%agléllgl ne

when such i A€™i § exten eleciri cal OX 1 nten

Such neUtr #qe ?t%lﬂ%nglé? ?6%51’1 O?CT’II nCFLb Fg r");é“ tTﬁQ%‘h%%ntagcéHt

and provides g se the structure an the
appl i cati ons _of | agg 7R and
7E are sane, %nd&!c]%aunct ugegp VI a ?]%?ngg’%mgrén Sléie o;&jy g Zg’z?“o?

single/ dual Lhahtmgu s thtlzggétap&m%ecael €8 %53 e A ankagesa e ed

by connec g a single ca Versus two cab Imrers (for

di mmi ng "gh%fégé JERpRN LIPS L el NG QR0L T It b1 eUn LLICETLLA s

appllances) as me or connec i'ng the curfeni~sensors o present

| nvention, ggngl\g:n%bléf%:gﬁléa%%% *@%%QE@&SQ %éﬁbéﬂaé&éf’%ﬁs ten‘%ut et

S such as shomn he nost o VI OUS vantage 'S

cost, provi d n‘ggl dagsttl}ag a%l?aﬂg%é.eﬂﬁa%o@ﬂ Cg%eoglzsé% ravi C%lg’! g 252

versus two, iter cost in naterla and ti ona
savings in I8§E8£155'd%mﬂ%9§EEncated.ball or other rounded shape holder 12H,

10 such that the IR LED 13 or photo diode 12 will require finger force
to overcome the grip and not to be loose. An adjustment by human
finger pressure with no special tool enables the user to readjust

the “in line of sight” at any time as the need arises.

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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The installation of a single cable 252 is a sinple process expl ai ned bel ow,
while the installation of two cables 252 require the identification of the
recei ve Iwoeosnmdedsme transmt line . OF course it is po®sirhiseomwo4dsave t he
jackets of the light guide or the fiber optic cables 252 in different

colors or marki , but h of th bl i ,

{ransm ter %f%%?f%%&“ogn%Séitﬁr‘i‘ﬁﬁea"oﬁnee? ofod Fooh s ERMECHA B S8 0Lt 0 2
the installer t trici t t he t i i

ber opi ¢ cantets SaStECHENSASR AN, PRIEER S AOG N0 Ao A AR 0%

oot Y o s RRePSidY aienua T ited IS TLL1 000, LIIe ABLR" EopPIA! Iohe

connecti ng t hent ment ~o present i nvention includes

a cable identificatio rogram enbedded .i nto.th stem ¢ o) My
el udi ng € NESF EF CFTBA> L B ABRTES U1 G0 A TGS Tt t i L f B e
termnal,_such.that all the transmtting LEDs 13A will switch on, thereby
provi di ng” t h&“fn Jt%chfsesredEna%faﬁg' electrician the abilityto visually see and
identify the propagated |ight through the Iight guide 252 (visual |ight
such as red or yellow or green) and/or detect an IR radiation via an IR

detector, Onge oAl Qe of Jber, o0l AbLe, 252 4y 08 Ll o
Should be Tngt eblsL LoLeel % boCl b SORKEL 52 L0 AL, B £ shown
suitehed on 1p {0 caLe 2 LLENST LLohusoekl A Lhel bied g8t b s 68T
10 beincludedinanyofthedimmersorthecurrentsensorsforconnecting
to and communicating with the dimmer or the current sensor via

a single light guide or fiber optic cable 252, such as shown in

the dimmer 6M of Fig.3.

15 The dimmers 6MIR of Fig.7B and 6M-2 of Fig.7E are shown with a
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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252 cable that carry light or IR signal. By such sinple exanple, it becone
very clear that two |ight guides or fiber optic cables can be efficiently
i dentifi estoant/isesstial | ed into their respective socket s2p2BARXENA2EB28- TX.
Fig. 7Fal soill ust ratingacabl ehol der or an opti cal pl ug 252H, having jaws

252J to vise th 252 t [

vi a thﬁ hol dg F % urﬁ%?st Eg FE? STJI cvoé{ngegcl%g 4 tc%%egggﬁlﬁ%@'

j aws shown in | . t abl es 2. 1.0 , .

t he tapered 58?t é\% o&ﬂ odFm} 565t ﬁt50r hqaﬁ‘?ﬁ%%lq]%&;gé}?{r@f%%ggc%%ﬁlegst

Fordim

R R R
g;glrgt gfgl af?i&%ii%;ni % grence?b goﬁts)ldéer erégg%—?ﬁgﬁg&sl%g ‘e o?ﬂ%&q-{g
can be prdvi §8§*GRE I‘Feéjﬁ rgr 1]in\:/vog ars%é&cﬁéﬁzﬂ%tﬁ&\é%&%ﬁa %?J:Ig(;ea:]sdizﬁgzgl-l
Bl ug. thr's |'s BE¥SRe 19 55r BT e sr renteduris it e e ¥ i

collar that is b(Ig ded a%rd ‘fﬂé@?lel‘[jln%; :i’ %}é ggggl?b @ldefg;c Fhis. 14 r?)@%gncatkﬁ et erm

hf)l der ITR tlhé’ Py g d&STF] p i er optic or f gul
pl ugs. e li d b -
g L as A0 IS 1100 A Co LRl £l Py d 216 ﬁﬁg@g&%ﬁreal

shaped at ité suc Fie cable en

sockets 2528—5? ?log SS;% én rszg g?éti:aellrgé%%r 88I%t9| ug 252H Figs .8B and 8E

show t he pro rs Igs .
10

The installation of a single cable 252 is a simple process explained
below, while the installation of two cables 252 require the
identification of the receive line and the transmit line. Of course
it is possible to have the jackets of the light guide or the fiber
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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and 8F show the protocol converters 259 of Fig. 2 . The difference between
the converter 258 and 258L of Figs .8B and 8E is in the install of the
cabl e 252vendioass4sli ocki ng/ securi ng arrangenent. Sane appCras2609/048326
protocol converters 259 and 259L of Figs .8C and8F . Theconverters shomn

Structure of CERGRBLLY P8 Te e ‘?l?rgc?ﬁ A %@%rgﬁ%mﬁﬁf;ﬂ Mo on
5B or 7D or thegocggecf lgﬂgﬁpgm&tes% o a8NY QL eT, ankeRlegte ShARGR ar

i nstal | ati ondI'AtG rica es or electrica |nets or exanple, the

d t ted t h I
cotTing arivarksEs e ngd“S”i. L“fleaeaa?%odef o%é‘?tg%“?%g% reld g
drlvers/recelvg o Ec Cal ?% oge gu%qggtlo 5bégﬁﬁQEle£1J quéqglthe

vi deo |nterpﬁon nltor B hoppi g ter m onverters nay

i ncl ude tQE Sgttln ear %ﬁggﬁjéﬁo%hErSén§ th%e£%$g%sﬁgﬁl%pgg] g&ﬂﬁlégg/ or

aPpllance address,“ ot ey nmay be non Fhte I'iI'gen vices such as receiving
el ectrical SI aI V|a the .\wr t r 0 NG t
l'ight signal S gl a tne"T e|lghj"tng Sg e&og’gélﬁb}%}?o‘% ﬁgeg]gggg%g% %%Vﬁ gFlgPe]@ e
recei ving "%@tthsé %%"%‘n' h&. ltth%s' 'PQ Foguide %tf LQE £P41G é@bgf%?%z égnd

convert|ngt eminto ri cal S via the vmre net wor

Qut side the TX/ d t
coni'erffersecan Rt :ositf FEAFLYEL o r”ér?%ﬂ FED 405y B byl encs ey
C rect t .sh d th
ectitier C!L'i%#l}f naee d%% ﬁ'e g%)lf& 18Phained ; gRVE, QLnhL LA, Yse the

wi red network co
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:3<('D
O\~OH<

e
n
(0]

10 252 cable that carry light or IR signal. By such simple example,
it become very clear that two light guides or fiber optic cables
can be efficiently identified and installed into their respective
sockets252B-RXand252B-TX. Fig.7Falsoillustratingacableholder
or an optical plug 252H, having jaws 252J to vise and secure the

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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commands and statuses as detailed in the pending US applications. The
converters may use a separate | ow voltage DC power supply for powering the
convert erwoah10e3s4sst em and communi cate via a w red net wech/ub20siotd37¢ he

di stributor and pomer supply 60M shown in Fig. 9A and 9C. It should becomne
obvi ous that cARY Cg be Q%uggm§{ﬁé¥363t§8uﬁ§ef& nt %uégérﬁiégg'd%r Baééé“én aof

via a separate power supply such as e po supply shown in Fig. 9C

or via the pawe{j %1&'3&%3941 t De S petuRLks LR dissclosgdi1ln Fbe dagRdi ng

US applications canbeus

Si | | t
imlarlyi @9@@;%2 53 Incc}élhﬁﬁ% GRAM L B Wk R bW 17 gL Gedes or

fiber optic ca ude the prism 255 and connect themwth a

sinale ILght ogulgecahlee diydo p1abso. Sheal: bhAGuIRE SaNVS ehgerapdine ude

the CPU 30 an OA alon e sefting swtches 34-1"~ 34-n
for setting EQﬁlﬁdQJI?%%e%e%ﬂpa( db@% gﬂggédléty léedoﬁ@t&é pbtEehESs | Gdne
converter , or the converter can be progranmed be a non intelligent

convert er 1 OLnGoMYEr LU ABaBNEL &l Lo LaRkVE c}@é@&tjéz%ahxsbgnﬁéﬁlﬁ @l i ght

signals and vice versa signals into electrical signals.The command

converters 25/, angd, 257 cﬁgogg gu5H£§H{8A and 8D are one way converters,
for either receiving electrica S|gnal and generating light signal or for

receiving light signals and transmtting electrical signal into the network
10 or 10P. Such one way converters are used with appliances that are

operat ed vi Al DUgh A AWIgEC OF t Vd Brdc HESH CALAG QLI LE rqONEIld g Bet
part of the automation) , such as operating water boiler via an

aut omat | fo ti gﬁ&%@gﬁowsdﬂkgpgggogﬂ rc%ﬂ(re?@@?é*)rz StQOOP@q%I.Q A %esﬁ':\sffé?ence

between the converter 258 and 258L of Figs.8B and 8E is in the

install of the cable 252 and its locking/securing arrangement.

Same applies to the protocol converters 259 and 259L of Figs.8C

and8F. TheconvertersshowninFigs.8A~8Fasaboxcanbeconstructed

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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with current on or off status. The current sensor for such application can
be programmed to generate current status data whenever a change in the AC
current iwodetoastssd at random caused either by a nmechamrczals2@wiosshe or by
auto timer switch, as explained above . O course such a single, one way

command CONVERLES o Ll e 81 X Cly Gkl TIALANLLER A3 dhor o ppenal | ng

appl i ances, or on ircuit e photo di ode or photo

transistor 130a1 ohe ' PLRIVINGAR! B USHAUL: (RACT LOBLAN ARPLIANGE. radth diey ar e

connected to therr wr twork through-t wn termnals in Fig.8A The

one way Comﬁﬁghgogi/ﬁél% S22 (ngani be Rpwated, Vi a,dhe Jmny REYET 2 SRRl

options, simflar to e power options explained for the other command

ters 2 L nAFi g BA :8F.pLe, L | fferent
converters §§89Q9t31§ t@#&vgn%%@mﬁgaﬁ G 80 vf1|§ ¢ BE 8,3 ABRYoAL fifger en

attachnent s support for t ght gui des™ and ber optic cables 252 the

present ipavent.i of 3 It ' j rdi0p: L Atq & he
cabl e holgerg%ggﬁnaé%ﬁ%ﬁfg t eﬁﬁéb gygg%igﬁﬁ%gg%%?E§§§%%@%géﬁfﬁg?ﬁﬁﬁﬁﬁ$i n

Fig. 7Fand th i j i a I i,hg/ C bkl i i gs
B I e e S e ey R LT S

dA ~ 8D illusphat gy cliganly rteggif%gpléiczi&ﬁtoghgwﬁ MSﬁiaJT.IG@»t LaR/ sopneGidons
nment of t he

of the preferred enbodi t e present Invention. I ght ‘gui des or

fiber optic S ..Si_npl u inserd i I cket soa948- RX
and 2526 Tx GE0tRe & mar o o tRe B e e B B e gt Soue B e

hel d/ secur e@o&ﬂéﬁd@'a@l(c\ies@aytﬁgé% §é '&l’cgigédqﬂf@khé (He‘?l\eﬁn%&?ssapﬁii@é/tf&% .

nol ded t abs
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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256 of the single or dual grooves 252G There are endl ess possibilities for
provi di ng nol ded hol ders with endl ess shapes of self |ocking hooks.
Further, wbeosookst 252B-TX and RX can be part of the gPOwIS300282%376 1 n
which case the LED 13A, the photo diode or photo transistor 12A and/or the
prism 255 w lSI'kl be nll)ma ! Igog(ad eré andO£5';16%h%(10910Y§SE'14§%tAeggd0§D aQ% t wo

screws 252S a singl'e screw, between WO grooves 252G

can be used. 't]eo'ré ony Qus Lhat chhers ane %E%L%&%V dAll; 008 353%1 g,

possibilities ¥onnectin ng, ‘i nsertl ng, I ng securing t

gui de or thre}gfl be‘_gltjf %dgl&?ﬁ)l g_$L ;g iptqpl ag Oefeceﬁv'[gge i cd tha0kwhigh is

?Lga[)rle)s/eﬁ? |§\§/1En'[ ?o . Sh wn n u;’%r "9 an el 8 {h&lpq%g guhtd(;?;a{:g; °
:ﬁSt Iem Id!ss;lr igg?%’??%trllcfjaomg?tgﬁ%a @6%? %thd? m% ar_distributor and power
R A G L
Ceceiver 35l P}C%QEL%WI%C §tal e oﬁgt' %p?% RIS e, (ollbente L en

13 discl d
R X T R
ovention.  THGRYRL EIT SHEL DU S ge\gb%g%rq AOTARRL £) GpadCe SIS I8, (WO

way conmuni cat'rohs betwe I nt erp one nonitor via two way data
processor 80 |g@rpen ce%sg& %Egl O aifdeo, alarm home autonation and data
two way for ena ITh anon ers, to communi cate between a PC 66

10
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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via the USB driver 64 and through the Internet 67 with the hone owner at,
for exanple, his office or fromother places. Qutside the audio, video,

al arm andwoare/i3bstt is fed to the hone owner through it®criuseaiontses phone
system he can also review the status of the hone autorrati on and the

| ectrical i Th f
of { any or aRROGTSERBPABARP ShERE= i sk RELER wor i SRR e e ol

60OM furt her i de .for_cannecti ng vi deo ca or out-p £LTV
vi deo system” s@?’e@ts&?‘gl %0 "Ené |nputa16ecr?vhg‘r§ég§ p?%@lg |érfl%lﬁd cetibger of the

dur' ng-al ar nf 5%2 Eotn G T o BREEGE| veroEE and the F%capfrat%f.‘“v%{e' énd
69P d
power are ggii/%t‘gxcﬁao/al Ql%ec Qoﬁé‘ef@ﬁgg'r@@ y].Sec?Qr%é&lq&énQ:%?%gegﬁf

here for illd8f ARect the protocol —converter 259P
and 258P into_the syste or’rmad conver 9 S
comruni caltsl of Xﬁatb mierﬁe/?-zlal— hg i ﬁg@ & % t?%egapgrloe‘t%gg L %lgr%ué:rs 258

e iroun PoteLediad g%'%%%ﬁﬁﬁw%ﬁ&%mr

supply 68. T sShows sI x transceivers

ts 12A, 3 3A f f d
gln;r:lcgiatz \él aslo:c SAF g%l d’es f eldl rcl)tt’o op I ri%ﬁ%%gge%frﬂ]%orﬁggﬁé{ég%:tr?étlisfs
#4) are t th d
e A AL S P S g

are shown toFi I connecting w t gui de or

fiber optic %g%\ﬁg : J@&% o Ll “éﬁéf‘téxoo%—\%fs thegsystemdistri but or and
l g.

power supply
10

There are endless possibilities for providing molded holders with
endless shapes of self locking hooks. Further, the socket 252B-TX
and RX can be part of the grooves 252G, in which case the LED 13A,
the photo diode or photo transistor 12A and/or the prism 255 will
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
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simlar arrangenent wherein the #1 #4 connections are used for two |ight
gui des 252 while #5 and #6 are used for a single Iight guide 252, but any
conbi nat iwo0nen3edse appl i ed, including such as for exanmplCe/Usbaw/0#8336 ngl e

| i ght gui de cabl e 252 connection onIy Fig. 10 shows the system connections

) o2 51 R IR Lo G e e b gﬁm; i
R At D R A AT
suriots 1kED 5 “*ﬁi**ﬁ*’ WA A L4

L\gi s;§d4pai rl ma’)A eet qﬁlﬁé’lg%(? %gpg%ﬁ&t? earto ﬁ?l.\aller esXﬁe?z ls dy]tb t r]{e ad
20 Tor 1 oot DY PEBREAIPEFAG Shaie drebsvre i o e pmede A nelifety s
appl cati Onsm' nc%%%rggﬁﬁ@%grg&gé&r WSOTTYNL 62100 10 | pE. of..51 Gt Wit

relays, curr he~shownh cur ren ensor Wi th'AC

tlet 4SMR t t t d Li.gh
Cont rol | ot ARRLBhEFaEaa-or £ THE " iy 1 # b hrar B se Pl He b ]

of sight, betvvee t he t 4SM R d th R.d 0
Sarme. appl | 0SFh T T OOV FOTh AL el e Bl S AT e PEER S prots

gbogs 86 tr anﬂl Stgl?g Js%r d%?\rrrg}fméélcaatnldnghrougkll r%%eOf.‘Lnéezgn t Vg7t wi‘:pletljléQ h%n{ever S

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 command converter 259P is shown connected via the twisted pair 10P for
communi cating two ways and feeding the power for operating the conmand
convert erw0 20tv36smmand converter 259P can be instal | ed PCH/Us2@910e8376

el ectrical box with no AC power wire connections and be connected as shown

in Fig. 10 tQ a dinmmer 6M2_installed i.n another electrical box via dual
li ght gui des%Srp?V%]ért rﬂ‘f]inglcggl_gg %gzt,het her's ysﬁ?%%déén'g two way
comuni cati ons between the dimer 6M 2 and the systemdistributor and

power supply 60OM The command converter 258 of Fig. 10 is shown to be

connected to %P?g]éé’%%{%%rﬁa&%?%ior. 9%‘\%{1 vcz’é"’?rixsgggﬂ%:@g}é | 353 or Rx-TX

communi cat i off pai e its operating ower is fed

tely f the t i -11, . i - d
Lo a dimmbr %ﬁ?%?ﬁgﬁléﬁﬂb?éiqﬁgﬁfﬂah§3§iﬁﬁﬁ??%gFﬁg%%ﬁ@ggéﬁﬁgﬁﬁﬁi?g?ﬁﬂ% is
arrangenept ,simlar t 259P. i ,
commgd c nvgi?g]}‘ls%%ﬁnlgls a%gau‘r’ﬁae& l%ﬁ?c%% gl(r%eéloogr\é? %#%%Iogggkadah%g\%sra%&xg AC power

connections and the connecgtion betweent he box of. the. . verit 258
and the box Sflr{:Htt%i(%ie~ %é are Eo or C nncelc:%gz.ﬁllgngltﬁ'?gugﬂqﬁ%%ﬁ &ufgS

s}

r iI's via a'single urde or er"optic
Y
S

e
\? W.
ble th f hi i |_at.i I I N i ' i
clectrical of Pt FRinarupat anes Rl et iuREe 4 b o140 Br iR R RSB oSO

electrical o ire own mrand convert

|
e o v WEHRLSALNG, L Sl L0 LR U512 40 Ofn 01800 QTR T 10

the two way ni"cati on I e via a single or
fiber optic cab 252 .. T or’qf;a. d_convert %%f%lg‘[ﬁl ydes.thexcig gl ts
shown in Fi g.O%d ‘\?\ﬁiﬁStﬁme%gL)?%gﬁ }lg?]ro nci/ 3 %%r rgg ensor 3?‘]‘53#3
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
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the termnal 8B. Fig. dD shows two circuits 33A and 32A, one for communi cat
i ngvi adual 1ight guides 252andthe other forcomunicating two way via the
pri sm 255vandicz3sidngl e |i ght guide 252 . The shown conmeoa/useewensses 2581 R
of Fig. 10 includes only the circuits with the prism 255 for communi cati ng
via single I|i ggt @ua?@ Y fiber optic cable 252. Another command converter
for exanple 5 not shomn) can be constructed without the prism 255
and be used with dual |ight guides or fiber optic cables 252. The IR RX and
TX circuits 32 and 33, the LED 13 and the photo diode 12 are included in

both versi on%hgf Sf{@b an d@@% ggﬁmt@l{& 22811 pod Frig HRRt chsnshqup in

Fig. 11, with the oto ode are Installed into a ball shaped

hol der and ngdg ﬁa@w&t Ml%r @gwgg%ﬁ&g@ liicng, Ofn Sl dhte A, £XPL Al

above. This enab es to erate M of Fig. 10 that Is connected

to th 2 t t
6N 2. of CE?SH‘*’%%‘*%ZW e o0 o3 g 2

advant agef of (i 8, AL ANISIRNL 4 bitrd BBaabId 4 %tiQekBSAAbL IR commmimboatdon i

l'i ne of S|ght Int Instances in which the dinmrer Is instal

corridors and, éﬁé‘sdﬁﬂ% @ﬁfRoéa%tr ‘iﬁ%?gﬁé‘é‘dadﬁ%%@%lg%ﬁ@léiﬁ efot8 i of

sight with the drivers . I'n such an exanpl e the conmand converter
2581 Ror 2581 R, 8 rf%'r gé&:%'c% tyaanetdes] meﬁrth@m)a AQ.and
t he di nmer N% %%th The addr esses %e?t?ﬁg §V#§% %2 34-1 and 3 4?-n shown
in Fig. bDcagg pg Lycorporated into the command converter 258/ R or 258I R-2
,giving the converter an addresses and intelligence in its processing

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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capabilities, or they can be elimnated and the converter will sinply
forward two way the communi cations between the drivers 70 or 90 and the
di mer 6Mve0im3eddig. 11 illustrates the functionality eCTtuseordevsces of
t he present invention, all of which can be operated via renote control

device 200 directly or via the IR driver 70_djscl dinth endj. S
appl i cati on, *Bf ot?f@fé/\/ﬁq ﬁht?oﬁﬂlﬁﬂ?ﬁ‘ﬁacf?dw(%ﬁﬁrr %i (gsc at %oﬁr 8ga§5 edd'ngnleg t he
| i ght guides or fiber optic cables 252.. The.shown IR ceiling driy

provi des for YRS EatFohs SRt iyr’ﬁs‘d%forsie’%d??ﬁr RicH ézsalblégmgr%ar‘l%iong e

television 100 through its IR receiver_101 or the air conditioner_.120-via
its IR recei et 1PFURHECE LT lstlpro%/\é?‘é%lr%% abclacl

tR8°¢tiR F'ént Sensor with
AC outlet 4SM for feeding current on-off status via the |ight guide 252 to
the ceiling 9Fi ¥&7® #P28d fromthere to the main controller or the video

i nterphone (not shown) . The air conditioner is powered via AC socket 3 ,
however its AC live |ine passes through the current sensor 4M again

forfeeding returned status on or off via the |ight ide 252. The _. .
mechani cal SPBT° FEGHE ‘S 1E1 Y &° iascoﬂqﬁ\ﬁ% SHE rﬁ% rs?‘l%aelil Rw)‘g?%c?rﬂ%urallcrﬁ%ﬁl M R
that is directly operated by the IR reppte ntrql 200, .requifing n
further int eF?an“r’ﬂe‘gt“i%ﬁ? e 1% gﬂﬁlvﬁﬁﬁdl& or %?)i ng %Opr?p?lcetcla I géez‘%ﬁ? Q"Rﬁ’ot her
switch IBis connected to a di ., 6M 2, which receives.comands_ fr.om and
transmt stafg8BS 1S TR Wﬁ:l?:éigg?‘#gj““ﬁﬁ Ve i Sllflgggc&t%% elear E%{h{ajt%r%rhe
QP:ﬁrg?naffhéggfgégpggg§532% %%%ﬁggﬁ Jéﬁgé%%gg%%%lﬁ%ﬂkh%hegh:%§c£§%&ﬁﬁp 10

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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power, |ight guide of fiber optic cables and IR in |ine of sight, can al
be harnoni zed for inplenmenting | ow cost, highly efficient hone autonmation
i ncl udi ngwohelomasdd1appl i ances used i n hones , of fi ces or PaIIUS®n/048376

Sim |l arlytheshowncomandconverter 258l R-2connected to the dimmer 6M2 with

bot h devi ces gomghqgag¥a% gmé%%L%ﬂ%ggTQgiﬁﬁ;5§|EE%E Lo Yot dN8 on

el ectric codé reqU|renen Vi ces 6N¢2 can be nounted

into electri Cal 191%)( 8?8 ﬁ?;ttq{ocs GG eﬁf gylr} Qﬁlél’l gﬁgb(% ‘;&5152539,&{@ eddl €

electrlcally Sa gui des or Per optic ca ly conply with

the fire codeg & OJr LGN w&ta@'eg@germargfé grtrackgw baifbtiieOfa e

ot herw se conpl ex expensi ve, estrictedby the electrical and Tire

hazard codes, rykgg(gp%lg% ulation,. HiiSe grﬂ? h Intercenngstionand the

two way connands in ne ~of si ght or V|a es can solve the

compl exi ty t L gwer S8cl.ousl . hek h basks 1S, HOTE AL TR 0% DN £l NS,

i ncl udi ng™ nul apar trent ngs. e understood, of course,

that the foreqoing dLFlOSY .l ghalss ékpe %ﬁﬁaﬁ _plieLergpd enbodi ment of ¢ he

i nvention an I'S intend to cover nges and nodi ficati ons of
the exanple of the invention herein chosen for the purpose of the
di scl osure, which nodifications do not constitute departures fromthe

Spi rit and S&RQ é)cir c#%ei/gggmﬁ @w%§£?g%40_|1agﬁgd34_§i sﬂownAiﬂT?'ﬁBQQDféHn

connecti ng AC powere rce se ected froma group conprising dinmrers,

relays, switg 065, A UL L85 AR CULE BN SENSOL SIS 934 14 S o ihereof

wi t ha contro circurt selecte oma group conprising hone aut onat i on

controll £bS: 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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home automation control distributors, video interphone nonitors, shopping
termnals, optical drivers, optical repeaters, command converters, keypads
and conmbiwetnmnmsedsmer eof using at | east one optical nedipamusaimbeisses ect ed
froma group conprising fiber optic, |light guide and a conbination thereof;

sai d cont ol celpeult, JAGLUGeS Al easto0ne P Cal. L ARG LeL 38, sai d

devi ce inplug S at~l'east one optical receiver propagati ng one way
optical signal, said nethod conprising the steps of : a . termnating said
optical nmediumcable at its both ends by a process selected froma group

conpri si ng C%%%Lxg%%hﬂac@lngPDﬁoiiglﬂ ’ngit'c%pli’lan:gs shown side by side with

fittingapl uga I nations there I ntroduci ng the procCessed cabl e

between said feceiyer ghrsahd. devicreand, 8%&%%@9%@&& ek Qnctdl Lomanyr ol

circuit; c . attaching and securing one ‘en sal d processed cable to said

transmttgr %9,&@%8%@5@ng%r%peéés]inqe%eﬁﬁéé@po&@péQiggt%iiqeg%qem%rﬁ and

d . propagating’sai"d one”way optical signal conprising control commands from

said control og:&(c,lgatbl Q 2saa§.d \{:'h(é?t‘ sx@itchTt'@_igPéJ}ﬁgcft%ﬁ @Qr&%egg@'ﬁ@,

power ed devi ces according to claim1l , wherein each said control circuit

and said devige | DeLUdess 3ahahd E§ﬁén§£8rtxaﬂgm§@isgaw§§é Y8 HOfR PEORAEAL i NG
y , sai dret ho

sai doptical signal tw wa conpri singthe further

driver 70.

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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steps of: e . termnating two said optical nediumcables at their both ends
by said process; f . introducing one saidprocessed cable between said

recei ver wb 20aide4devi ce and said transmtter of said comCralS2@miess7é and
the other said processed cable between said receiver of saidcontrol circuit
andsai dtransnj t f sal dev] cey attachj d se £nds. of
sai d process é'h l% PF SRSSEGEY rans%’lft %l%rsaedstg%? %?leecé?vgi 0 s&al¥\§)control
circuit and th rt ends f sa essed | es mtter
and said rec5| 1& sawgy ?rra%% p‘rn(e)rf)té oattcggg Jtm;e%t%% p%éaﬁﬁ%

signal s sel ec%e%lfrto nrd%dgcr oug P?ﬁf' |$g% n Elgnocdq ng§o ?feher@zang) and

st at uses, da a an 1 ons ereo efween sai con Clrcul

sai d_devi ce, §theAm”$éQ Corf L EORNY %ts'eﬁgféctgg lfq%s%ex&% Sl got sty from a

group conpri 8 ng di Mrer s, ays, swtch current” Sensor
sandconbi pat | 008 ddiei8h WLLDALOML [0 EL EGHL L 38l R6kEd {LAM AU,
conpri si ng hone~adtomat “F6h-controrr ers. tion cont

di stributors gl deo i Jnter Iewgonl tors, ShOppI ng termnals, optical
drivers, optlréalS eater S LENRAR tonverters, keypads and conbi nati ons
t her eof using at Ieast one optical nediumcable selected froma group

conprising fiber optic, light guide and a conbi nati on thereof;

o> 3
o
S
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said control circuit includes at |east one optical receiver and said device
i ncludes at | east one optical transmtter for propagati ng one way optical
si gnal , sapanadiesdiconpri sing the steps of: a . term narcmg/Ss@oa4s3ps i cal
medi um cabl e at its both ends by a process selected froma group conprising

cutting, sha o] |.appi ng, fittingaplugandconbi nations thereof;
b . |ntroducﬁ%§gt g %%%g%%geé ‘cabl e between said transmtter of said device

and said receiver of said control circuit; ¢ . attaching and securing one
end of said processed cable to said transmtter and the other end of said

processed cafjl e to, %ﬁé&ordeggwggnn@&qng AcRIQRAGAL 1891581 4102 Y - gptd cal

signal selected froma group conprisin Irmations, statuses, data and

conbi nati ons theregi» \Aeé %%"ﬂ%?’!l.gl §iGfel 8, %aél‘l%%oné&ﬂc}féé,cﬂ'b.toutl'%tgmzﬂf)d

for connecting AC evice selected f a group conprising nmer s,

relays, switches, AG O é‘ﬁl{seéfs’ogg %oﬁﬂ&n&t‘?ﬁ&?gtﬁe@%%m&%%n@%ciP@J&Of

witha control circuit selecte roma group conpri sing home autonat 10n

control | ers, hone @yi&reaéd n?a?g %&hﬁ {4l I%rnéauvao%gglbﬂtc%gbgﬂfers,

nonitors, shopplng termna ver optical repeaters, comrmand

converters, keypadg, da&%ﬁ?étrha&d Ol A8 ‘%ﬁfst‘ﬁ!oﬂgo%, | §a§Lo 0nG L OPLE SR

nedlun1cable sel ecte

monitors, shopping terminals, optical drivers, optical
repeaters, command converters, keypads and combinations
10 thereof using at least one optical medium cable selected
from a group comprising fiber optic, light guide and a

combination thereof;

saidcontrol circuit includesat leastoneoptical transmitter
and said device includes at least one optical receiver for

15 propagating one way optical signal, said method comprising
the steps of:

a. terminating said optical medium cable at its both ends
by a process selected from a group comprising cutting,
shaping, polishing, lapping, fittingaplugandcombinations

20 thereof;

b. introducing the processed cable between said receiver of

said device and said transmitter of said control circuit;

¢. attaching and securing one end of said processed cable
to said transmitter and the other end of said processed

25 cable to said receiver; and

d. propagating saidone wayoptical signal comprisingcontrol
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froma group conprising fiber optic, Iight guide and a combination thereof;
each said control circuit and said device includes two way optica
transcei We0 20MpB6433i ng a prism a transmitter and ar eceiPCEUS2009/048376

, Wher ei nsai dpri sndirects incomng optical signals to said receiver and
passes through optical signal ener.at ed aid transmite sai d

opt i cal nediun1cab|e?°§3f%ﬁ%nﬁ?h S€6 F?E?ﬁ% t?ﬁf%&ﬁgpgoo%%l%.éégégéﬁ nati ng
said optical nmediumcable at its both ends by a process selected froma
group conprising cutting, shaping, polishing, |apping,

fittingapl ugandconfi nati on hereof; b.. inro i £ | e
bet ween saidgpris ?n§§$88t$%5§§59§8r6?g§§§@ g%%%ggﬁ%géﬁ pg?g%%?gmf%%

sai dtranscei ver of said_control. circuit;.

,_attachi - i sal d
both ends of said Procedselr Cabie ts” &5 congr%f%llrggf‘g;%}%%%gﬁ;%l%l

each sai rrsmo
circuit d said device, d .. I t i ' : d
froma group c:)nprlrl\%/c!flﬁugiéagn?ar‘%c%%%%%m:lr# gegf conf :égﬁa%o%éﬁg’,%&s@artgggéé?gﬁﬁ% aﬁd

conbi nati ons thereof, bet ween sai d.control ci.rcui | d. i A
met hod for adj usti T ?Pﬁlﬁﬁqisrﬁ?né‘fl%é“ﬁw&%f'68&8%“%558%?‘é‘éﬂsgﬁﬁ‘%@éﬁgﬁ%‘rﬁ%
group conpri sing dé@ner%ﬁ_relays, switches, AC outlets, AC current sensors,
conmand convert er s° afit '

e. terminating two said optical medium cables at their both

ends by said process;

i0 f. introducingone saidprocessedcable betweensaidreceiver
of saiddevice andsaid transmitter of said control circuit
and the other said processed cable between said receiver

of saidcontrol circuit andsaidtransmitter of saiddevice;

g. attaching and securing two ends of said processed cables
15 tosaidtransmitterandsaidreceiverofsaidcontrolcircuit
and the other two ends of said processed cables to said

transmitter and said receiver of said device; and

h. propagating two way optical signals selected from a group
comprisingcontrolcommands, confirmations, statuses,data
20 and combinations thereof between said control circuit and

salid device.

3. A method for connecting AC powered device selected from a
group comprising dimmers, relays, switches, AC outlets, AC
25 current sensorsandcombinationsthereofwithacontrolcircuit

selected fromagroup comprisinghome automationcontrollers,
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conbi nations thereof into a line of sight wwth a transmtter of an IR
control unit selected froma group conprising honme autonation control
di st ri butwo,20ompi3b43al driver, keypad and conbi nati ons t heceafS2o0vl0es3fé¢ ont
section of said device is structured to support and grip an adjustable

hol der of an IR receiver for .adjustin ai r i r in i i f
sight, said netho C(’:nberrpar“iltsclmhad:lt e csotntta:pé);sLo q:stgﬁsue/grs, ‘t’?dé@ Qn{éﬂﬁqo%e

connect i ngsai ddevi cet .q:%q:esl ec%p%gﬁgy%%gﬁgdiggt 8}“:15';91 i k.onto '3 ﬁ%‘{{fg&ﬁe

havi ng sight acces$ to $ai'd d ol unl adj st ng sal

until said receiver_ is positioned in al in Lght ; :
pr opagati ng one m@eqeﬁ%rghalcogg%?i é?%‘ée%tgeﬁjtsﬂo?{e Fﬁ%ng}sﬁf régrﬂ?g%?tdwlnl-s{

control unit to sai,d dew %eSiP§ acthfeea fog\%ﬁgégicgpjﬁéﬂquggphg%éi Lf an

AC power ed devi ce accordi ng arm el n ‘each sai control unit
and said device ingludes said transmtier -and said: recej AlgProragatin
( ! ﬁﬂ% aePrRagat I ng
said IR s?gnal t wo %/\%“ﬁ/ aan%la%ué)l d oﬁfst‘Ls§Cﬁ onrofg]éa}d g'g ce 98 Struct ured
to support and gri(pontlbvgo a%dljousgﬁgllfeeoppl ders, one each for said transmtter
and sai d receiver, %4l d metho conprising the further steps of: d
adj usting the holder of said transmtter until said transmtter of said
device is positionsalid ppoteobedondit iimeloflegiafhleadtt onsadrE icddetr 9egi vt sai d
IR control unit;
and said device includes at least one optical transmitter
forpropagatingonewayoptical signal, saidmethodcomprising

10 the steps of:

a. terminating said optical medium cable at its both ends
by a process selected from a group comprising cutting,
shaping, polishing, lapping, fittingaplugandcombinations

thereof;

15 b. introducing the processed cable between said transmitter

of said device and said receiver of said control circuit;

c. attaching and securing one end of said processed cable
to said transmitter and the other end of said processed

cable to said receiver; and

20 d. propagating said one way optical signal selected from a
group comprising confirmations, statuses, data and
combinations thereof from said device to said control

circuit.

25 4. A method for connecting AC powered device selected from a

group comprising dimmers, relays, switches, AC outlets, AC
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and e . propagating two way IR signals selected froma group conpr
i singcontrol commands, confirmations ,statuses, data and conbi nations
t her eof bwoOwesw3ssiid | R control unit and said device. 7PCTAISc@Olas7é or
adjusting an IR Iink of an AC powered device sel ected froma group

comprising di mers, relay Vens n MRS, ”éz'lse%r?ereAgwa_‘*'Jr%%‘m%ﬁ?%%?%lt

conmand converters and o nat1 ons ereo i"e 6

receiver of an IR cQ troI ni t selected from ri.s h9

aut omation control ® T do %“r‘?gg% P EafP s Ve %oqueypf atl né %%lrﬁa on's
thereof; the front Ssgt 9091, Sl dcg'et[ ° A eyRE! y_-gedvaaesuaaeekpﬁg&g”p
an adjustable holder of AR TR tFanshitter for Sl
saidtransmtteri ntosai d

Y
| i neof. sight ,.saidme hodco [Lsi the st . :
connectlngsalddeV|@8?%Eﬁﬁﬁ’c???%é%n it Fis f 24y 8%? &

propagatlngonemayIE§
statuses, data and'cC
unit . 8 . Anethode

e a stenandi nétaP ng it onto 4 s ace
havi ng Slght accessetg5§6¥§jIéQﬁ%%P%r%En9QIEé£E; %I ”%d? o%bhggg éné”“'l
said tranSmtter isposSiticoned 1nto sald Tine

sel.ect fl 9
e

A OUpC%”Bé!L Q&&r&)“cfabl@% ePeSted

sard-device to sai contro

h égng&ﬁicgmpSrPi D 1138k0BR1 &) CTILAE HOVRL Gid it

combination thereof;

Co o(D—
3«»:

each said control circuit and said device includes two way
10 optical transceiver comprising a prism, a transmitter and
areceiver, whereinsaidprismdirectsincomingopticalsignals
tosaidreceiver andpasses throughoptical signals generated
by said transmitter to said optical medium cable, said method

comprising the steps of:

15 a. terminating said optical medium cable at its both ends
by a process selected from a group comprising cutting,
shaping, polishing, lapping, fittingaplugandcombinations
thereof;

b. introducing the processed cable between said prismof said

20 transceiverofsaiddeviceandsaidprismofsaidtransceiver

of said control circuit;

c. attaching and securing said both ends of said processed
cable to each said prism of said control circuit and said

device;

25 d. propagating two way optical signals selected from a group

comprisingcontrolcommands, confirmations, statuses, data
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of an AC appliance connected to a manual SPDT switch for integrating said
AC appliance into an optical control system of an hone autonmation, each
sai d SPDWOnRne3essd sai d SPDT switch includes a pol e terairnskooanddaal
traveler termnals; said SPDT triac that has a shape and a size fit for

instal lation into a standa dnskegﬁ%@aeg%eeagyﬁ 508 kol idi3es 1 PRalat ed

by a programed tr|gger pu ses enerat|n sai d pul sesre
erencedtothezerocr033|ngo% squAC dualdetectors for detecting said zero
crossing and the status of°sai d pol e of said SPDT switch and an opti cal
receiver for receiving control commands, said method conprising the steps
of: a . connecting said dual traveler terninals of said SPDT triac to said

dual traveleg ter nalt%o(&f aggl , SPRT ?V"hﬁcfh %gr Sggggggdsgé‘qlogol e

termnal to lNive circurt an he pole term na

to said appliance; scl cte%%r%éagggf%g,déa@& {18 %n%qes of e Pufll Ok crsd t ch

and a nendry included in sai connecti'ng sai d opti cal

receiver to said 019& i 8@1—.1%&“ rA@ S&%@tv; %ﬁgggsgf §'%‘1’“9‘?. %ﬁ%gé%%gxcasﬁ%[rﬁ and

an IR link in |ine of and . SW app of f

mnual ly via said ScRl, atlo%g YLD ¥ 1408 SALIFEDIL LA LAR AN o

sai doptical contr sys he ne conn ing SPDT triac

according to claimga . werein, sal,d By commplgates shatdiRe iRehLaldng to

sai d

automation control distributor, optical driver, keypad and

10 combinations thereof;

the front section of said device is structured to support
and grip an adjustable holder of an IR receiver for adjusting
said receiver into said line of sight, said method comprising

the steps of:

15 a. connectingsaiddevicetoanelectricalsystemandinstalling
it onto a surface having sight access to said IR control
unit;

b. adjusting said holder until said receiver is positioned

into said line of sight; and

20 c. propagating one way IR signal comprising control commands

from said IR control unit to said device.

6. The method for adjusting an IR link of an AC powered device
according to claim 5, wherein each said IR control unit and
25 said device includes said transmitter and said receiver for

propagating said IR signal two way and said front section
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appliance and said SPDT triac further includes an optical transmtter for
transmtting said statuses through said optical control system 10. The
nmet hod f owocormmse43iing SPDT triac according to claim8 , PamASesn/0ses7el
appliance is a light ing appliance and said control system propagates

di mmi ng conmands fngiglg%&E\%é g@&?&éd%@%@&’ﬁé ar?ég%%&pgwcg L@ NG e

appliance. 11 . An were evice se roma g conpri si ng

dimers, relays, SWILNes, JAC QU 319 545 QLA BENSAIP N4 O0bIAAL! ons

t her eof , sai ddevi cei'ncl'udesanopiicalrecelver Tor receiving one way control

commands from an ogatlligal d ro%nggjnﬁg.n?%ltl%ecgg%gércége%g t.gsel ected froma

group conpri sing hone aut ormat I on- con ers, hone automation control

di stributors, video interphone nonitors, shopping termnals, optical
drivers, optical répedfiestingophanbotdewerf epalidkbyprenithnt conbilnadishs
thereof via at |eastone optical nediumcable selected froma group
conprising fiber optitcanknghterrifdeadddieyvicenbisnnesbpienrd dofto sagerBist i cal
medi um cable is termnated at its both ends byaprocess sel ected froma group
conprising cutting, shapiofgsigbtiwiihngpid apperer PEt3diyIR qeinFFodrienit
conbi nations thereof ; and each said control circuit and said device

i ncl udes a socket foendttaching one end of said term nated optical nedium
cable and a holder or a plug for securing said optical medium cable

e. propagating two way IR signals selected from a group
comprisingcontrolcommands, confirmations, statuses, data
10 and combinations thereof between said IR control unit and

said device.

7. A method for adjusting an IR link of an AC powered device
selected from a group comprising dimmers, relays, switches,

15 AC outlets, AC current sensors, command converters and
combinations thereof into a line of sight with a receiver

of an IR control unit selected from a group comprising home
automation control distributor, optical driver, keypad and

combinations thereof;

20 the front section of saild device is structured to support
andgripanadjustableholderofanIRtransmitter foradjusting
saidtransmitterintosaidlineofsight, saidmethodcomprising

the steps of:

a. connectingsaiddevicetoanelectricalsystemandinstalling
25 it onto a surface having sight access to said IR control

unit;
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at its each end. 12. The AC powered device according to claim 11, wherein
each saidcontrol circuit andsai ddevi ce includes saidtransnmtter and said
recei ver ,wowoioai3643ai d socket and two of said hol der or ®araspéa®4$306
attaching and securing two said term nated optical nmediumcables at their
bot h ends,- one sajd term nated.cab for. connecting sajd receiver.of said
device and said tr3nd®ee Fn%Faég?lﬁllgSﬁfuPSfL? F‘%@tﬁr“f”‘g%‘a{? e 0 ﬁ)g?l{loneds
sai dt er m nat edcabl e f.or connect. i n%éai.d%gceér\{gr of said control circuit

p

and said transnitter B sEF4CdeViTet SrSpropadating two way optical signals
selected froma group conprising control commands, confirmations, statuses,
dat a and conbi nat i ongrichegebindeteves Rsdigdat eal ¢ of et ramsdr capd owpf ds devi ce.
13. The A C powered device according to claim 11, wherein eachsaid control
circuit and said deviccafinphuiless a sttagnseei rtacenpr ¢oninatdicdst thaeseeft t er,
said receiver and a prismfor propagating said optical signal tw way
sel ected Brom a grougroonpaidi dgviomntuoolsa¢dniRncntwdnfunitmt | ons, st at uses,
data and conbi nations thereof between said control circuit and said device
via a single said optical nediumcable,- each said device and said control
circuit includes said socket for attaching said term nated optical nedium
cabl e to eacl®.sai dApetboddnd coandchoigiePDDrr 5t do phedeforicpover ngrsaitd
optical nediumcable at its each end.
of an AC appliance connected to a manual SPDT switch for
integrating said AC appliance into an optical control system
10 of an home automation, each said SPDT triac and said SPDT

switch includes a pole terminal and dual traveler terminals;

saidSPDT triac that hasashapeandasizefit forinstallation
into a standardelectrical box comprises dual triacs operated
by a programmed trigger pulses, a CPU for generating said
15 pulsesreferencedtothezerocrossingofsaidAC, dualdetectors
for detecting said zero crossing and the status of said pole
of said SPDT switch and an optical receiver for receiving

control commands, said method comprising the steps of:

a. connecting saiddual traveler terminals of said SPDT triac

20 to said dual traveler terminals of said SPDT switch;

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

circuit and the other saidpole terminal to said appliance;

c. setting an address through one of a digital switch and

a memory included in said SPDT triac;

25 d. connecting said optical receiver to said optical control
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14 . AnAC powered device selected froma group conprising dimrers, relays,
switches, A Coutlets, A C current sensors and conbi nations thereof, said
devi ce i mbuades3easiopti cal transmtter for transm tti ngPomaSeany/0essré ent
drain statuses to an optical receiver of a control circuit selected froma

group conprising hone_automation caontrollers, hone to i 0 |
distributors, video Fﬁfg %ﬁ%ﬁboﬁ%ﬁi o gfc% SESﬁHB(F%ﬁﬁi%§%§%P§%t?%§?ln
drivers, optical repeaters. co _ng gonverters, keypads and conbi nati ons
thereof via at |east -ong OptTchl ‘mé@rum cabl e sel ected from a group
conprising fiber optic, light guide and a conbination thereof ; said
optical nedi um cab¢ esiwsttieimd rat@dpal irtse botandentismbyapt e ¥ sedl&PDT
tedfroma group conprising cut ting, shaping, polishing, lapping, fitting a
pl ug and conbi nati onswi heln eod remapelaacie sai ASePht ¥ bic chreudh sairordiagl
device includes a socket for attaching one end of said term nated opti cal
medi um cabl e and a hobderobrsywetginug for securing said optical nedium cable
at its each end. 15 . An AC powered device selected froma group conprising
di mers, relays, switches, AC outlets, AC current sensors, comrand
converters and conbi nations thereof including an IR receiver for receiving
one way | R sPgnal Tonpetbpdd wonbnotctiomB@RBE friem acreudsmd ttcerlaim#®n | R

control unit selected froma groupconprisi nghonmeaut omati oncontr ol
di stributor, optiogdlerein said CPU communicates statuses pertaining to said

appliance and said SPDT triac further includes an optical
10 transmitter for transmitting said statuses through said

optical control system.

10. The method for connecting SPDT triac according to claim 8,
whereinsaidapplianceisalightingapplianceandsaidcontrol
15 system propagates dimming commands for controlling the

lighting level of said lighting appliance.

11. An ACpowereddevice selected froma group comprising dimmers,
relays, switches, AC outlets, AC current sensors and

20 combinationsthereof, saiddeviceincludesanopticalreceiver
for receiving one way control commands from an optical
transmitter of a control circuit selected from a group
comprising home automation controllers, home automation

control distributors, video interphone monitors, shopping

25 terminals, optical drivers, optical repeaters, command

converters, keypads and combinations thereof via at least

63



driver, keypad and conbi nations thereof via an IR link; the front section
of said device is structured to support andgrip an adjustabl e hol der for

sai d | R rwoenwaned3or adj usting said receiver into a |inecofusseoghissaéth said
transmtter. 16. The AC power ed device according to claim 15, wherein each

sai d device and said r I ) e ﬂgﬁ- |
recei ver and said ?rontp secﬁllg?]d%l%\ ?% ééjm te‘%fg Enrnaggcﬁ‘?&“1 %P o%%leqd
one each for said transmtt.er ecei.ver t her, tment of
t he hol der of sai Jtl?earns ttlt érggghégé‘gd 6\%%((316% n{pl%ﬁgag{elc%n hlélglrelg)%of si ght
with said receiver of said IR control unit for propagating two

way| Rsi gnal ssel ectsaifd mpdgradpuedpen siajeonsr berobmieatiat doaf Pehmtensiss,
statuses, data and conbi nations thereof between said IR control unit and
sai d device. 17 . Ay ACrpowes eell aehedde ovel axstueddnpgrrsang cotpieonprising

di mers, relays, switches, AC outlets, AC current sensors, comrmand
converter$ and corpdiiatiings tdrmiegl fitcliodiawleman®Repmbhnationsy theyeof;
propagating one way IR signal selected froma group conprising
confirmations, stamdes, data and conbinations thereof to a receiver of an
IR control unit selected froma group conprising hone automation contr ol

di stributor, optical-fthyY8loordte¥Rad: ARd COMPIAAL QN5 dhehetiadd 8 SLUR

l'ink; the front section of said device is structured to support and grip an
adj ust abl e hol der %&ga§@%££i&§éﬁ@@ﬁﬁkﬂiégléﬁgrmlnatedoptlcalmedlumcable

and a holder or a plug for securing said optical medium cable

10 at its each end.

12. The AC powered device according to claim 11, wherein each
saidcontrolcircuitandsaiddeviceincludessaidtransmitter
and said receiver, two of said socket and two of said holder

15 or said plug for attaching and securing two said terminated

optical medium cables at their both ends;

one said terminated cable for connecting said receiver of
said device and said transmitter of said control circuit
andtheothersaidterminatedcableforconnectingsaidreceiver

20 of said control circuit and said transmitter of said device
for propagating two way optical signals selected froma group
comprising control commands, confirmations, statuses, data
and combinations thereof between said control circuit and
said device.

25

13. The AC powered device according to claim 11, wherein each
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adjusting said transmtter into a line of sight with said receiver. 18 .
AnSPDT triac apparatus for switching an AC operated appliance on-off |
renot el y woaosw3eqstti cal control of an hone automati on systrasee@ad4ssanual |y
via an SPDT switch, each said SPDT triac and said SPDT switch includes a
pole termnal and dual traveler. termn r t i el er
termnals of sai d_%‘ﬁ:%l’ctofll ac jtc&rgélll adl?a?aﬁ)g\?g’?ggeﬁ%grl%gﬁ%la%qggﬂgg?%J%éDT
Do e One LSRRG LIl LR LLYE, B AN D8 BBk STIRA S

termnal to said a%?o ance;” sai rrac’ that has a a size fit

operated by a progh ARl TR SR S Eng FrSRap seles Tk ohid e
oo orossing and RS e artidl Gomtiile FELEELAG (ool (IR flAd] BRL
digital sl tch and, g, MRaRiyaLoo38t il NAARaEdlfos: 038! 0aAPldARIER08MNAg
optical receiver for receiving control commands via said optical control
conpri sing one of optical .nmedi a I, i L PDT_triac
appar atus accordi nsgépjt% C Véﬁ%% ﬁg] %h%%%f%@ éb%lf%%]%n%rﬁenqlggﬂt S?Bgfét uses
pertaining to said appliance and said SPDT triac further includes an
optical transmitteeatimeaiddavhde enfgasdicdntral asecuithioebiderhsai doeckst
optical nediumcable and IR link. 20 . The SPDT triac apparatus accordi ng
to claim 18, wherefor sditdching said terminated optical medium cable to each

said prism and said holder or said plug for securing said

10 optical medium cable at its each end.

14. An ACpowereddevice selected froma group comprising dimmers,
relays, switches, AC outlets, AC current sensors and
combinations thereof, said device includes an optical

15 transmitter for transmitting one way current drain statuses
to an optical receiver of a control circuit selected from
a group comprising home automation controllers, home
automation control distributors, video interphone monitors,
shopping terminals, optical drivers, optical repeaters,
20 command converters, keypads and combinations thereof via
at least one optical medium cable selected from a group

comprisingfiberoptic, lightguideandacombinationthereof;

said optical medium cable is terminated at its both ends
byaprocessselectedfromagroupcomprisingcutting, shaping,
25 polishing, lapping, fittinga plugand combinations thereof;

and
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appliance is a lighting appliance and said optical control propagates

di mmi ng commands for controlling the lighting I evel of said lighting

appl i ancew02110/0Bb431SPDT tri ac apparatus accordi ng to cl acmubk8oanmssrei n at

| east one reversing DPDT switch can be connected between said dual traveler

ternminals of said gg@gstarlg% 4,58 4 Lg.l‘{:aclanérﬁ\é%l gévicfer 71,08, 8 0% §§‘{;1~Igep\‘]sgDT

switch for enabling € on- o Swi t ch I'ng of said appliance via mu

swi tches for attaching one end of said terminated optical mediumcable
and a holder or a plug for securing said optical medium cable

at its each end.

15. An ACpowereddevice selected froma group comprising dimmers,
relays, switches, AC outlets, AC current sensors, command
converters and combinations thereof including an IR receiver
for receiving one way IR signal comprising control commands

10 from a transmitter of an IR control unit selected from a
groupcomprisinghomeautomationcontroldistributor, optical

driver, keypad and combinations thereof via an IR link;

the front section of said device is structured to support
andgripanadjustableholderforsaidIRrecelver foradjusting

15 said receiver into a line of sight with said transmitter.

l6. The AC powered device according to claim 15, wherein each
saiddeviceandsaid IRcontrol unit includes saidtransmitter

and said receiver and said front section supports and grip

20 two adjustable holders, one each for said transmitter and
said receiver for further adjustment of the holder of said
transmitter of said device into a second line of sight with

said receiver of said IR control unit for propagating two
wayIRsignalsselectedfromagroupcomprisingcontrol commands,

25 confirmations, statuses, data and combinations thereof

between said IR control unit and said device.
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17.

18.

An ACpowereddevice selected fromagroup comprising dimmers,
relays, switches, AC outlets, AC current sensors, command
converters and combinations thereof including an IR
transmitter for propagating one way IR signal selected from
a group comprising confirmations, statuses, data and
combinations thereof to a receiver of an IR control unit
selected from a group comprising home automation control
distributor, optical driver, keypadand combinations thereof

via an IR 1link;

the front section of said device is structured to support
and grip an adjustable holder for said IR transmitter for
adjusting said transmitter into a line of sight with said

receiver.

An SPDT triacapparatus for switchinganACoperatedappliance
on-off, remotely via an optical control of an home automation
system and manually via an SPDT switch, each said SPDT triac
andsaid SPDT switchincludesapole terminal anddual traveler
terminals for connecting said dual traveler terminals of
saild SPDT triac to said dual traveler terminals of said SPDT
switch and one said pole terminal to a live AC and the other

said pole terminal to said appliance;

said SPDT triac that has ashapeandasizefit for installation
into a standardelectrical box comprises dual triacs operated

by a programmed trigger pulses, a CPU for generating said
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10

15

20

19.

20.

21.

pulsesreferencedtothezerocrossingofsaidAC, dualdetectors
for detecting said zero crossing and the status of said pole
of said SPDT switch, one of a digital switch and a memory
forsettinganaddresstosaidapplianceandanoptical receiver
for receiving control commands via said optical control

comprising one of optical medium cable and IR link.

The SPDT triac apparatus according to claim 18, wherein said
CPU communicates statuses pertaining to said appliance and
said SPDT triac further includes an optical transmitter for
transmitting said statuses through said one of optical medium

cable and IR link.

The SPDT triac apparatus according to claim 18, wherein said
appliance is a lighting appliance and said optical control
propagates dimming commands for controlling the lighting

level of said lighting appliance.

The SPDT triac apparatus according to claim 18, wherein at
least one reversing DPDT switch can be connected between
said dual traveler terminals of said SPDT triac and said
dual traveler terminals of said SPDT switch for enabling

the on-off switchingof saidapplianceviamultiple switches.
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