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CONTROLLI NG MEANS FI ELD OF I NVENTI ON The present invention relates to

el ectrical power switches and, nore 5 particularly, to electrical power
switches including |ine-powered switching control neans. Mre specifically,

this invention r . - ' ectrical
power switch incl %ﬁé M@?ﬁ%ﬁ@ﬁ@fﬁﬂ%@ﬁﬂﬁﬁ%ﬁﬁ?ﬁ nor e
specifically, although not sol eIF% I|mt| n thereto this invention al so
relates to retro-fittable two-te %Eﬂyé“ble power switch
including |ine-powered 10 renote-cont roI | abl e swi tching control neans. This
invention also relates to circuit_arrangenents for switching on and off an
el ectrical |oad by |ine-powered HHEL AL %& é’\ﬁl\lmmg control neans.
BACKGROUND OF THE | NVENTI ON An el ectrical power switch is generally
connected in series between a load and 1 S a power source in order to
connect or di sconndd@ PrEsHnf c‘HV?iWOBrre@ﬂ‘?s) 2" ?lﬁf&éFa\l rRAWSEnSVEIohey #adi ABPTe ur r ent
(AC) power source. Ven the switch is in the "ON' state, a generally |ow

i npedance Appdartisulsgynivesicetrieal ewer switehes fingleding fine-poweradl switehing conifol poner
Wil | flowfromthe glower source, for exanple, the AC mains, to the |oad. On
the ot her handneaheMorhweeificallyhthissinvention eelateytpra rgmahceontspllabkyWh1tqmlnal

i npedance will 20 generally appear across the terminals of the switch,
t her eby pr evemC mtpcticalopayedkismitch frehfdingm bGhe-péwaed swiddhinghemiyyl feanms t Yt power
source to the | oad. A conventional two-term nal power switch generally

i ncl udes a connetetspacificatint Athbughnndtcblehglimitingethereto] tis inserpioucilsobdematearto

novabl e between an "ON' and an "OFF" position corresponding respectively to
the connecti onewadttatle wdaermiifslt vallnuntabe powert ewitdhn adotuddig tine-pswedegh by
the netallic conductive nenber. 5 Electronic swi tching devices such as

power MOSHETS, refbRdh&sibE Sitchiig! dobtr6f Me@ise THISTHVBhtIonUASSH rokfiesSty difcllitng
means in electronic controlled electrical power sw tches since swtching

can be done Wdhasdmdfyol SRIthng BY bitDoff AR cERRMICIohY By WRE-BbWéred BBIORGfedasS 1N
the case of conventional sw tches. However, the C»+s¥ate vol t age drop
across such dq%&ﬁﬁﬁ'b&ﬁHﬁﬁégsy | arge and generates wast e heat 10 which
causes heat d|SS|pa§|on probl ens, especially when the switch is enclosed in
a small confined space, such as |nside a wall socket. El ectro-nechanica

swi tches such as rel ays mhlqucgghaggNﬁ(gpqeﬁpi RipfoRt | ve nenber
connected to a magnetic core and coupled to a solenoid are also found in
present day autonated el ectrical power smﬁtches However, conventional 15

relay switches are Aissladiidal Bw&ﬁ“@t@ﬁjlsr%%ﬂéﬂaﬂﬁc&m%m h%@ﬁé&%e%eﬁ%%adta%d
mai ntain a switchi ng state. Such a continuous current causes heat

di ssi pati of5 pPrpRdwFoRze WEbldeffo BEIBEt oF WRRbheB @RIUtEHTBn oFbAT L ORI forRfan
el ectro-nmechani cal sw tching deV| ces are particularly attractive nowadays

because they CaRfindiS6fkrd 1ARY HoweP Y5ilod” WAKONBIGALTH ke fendige b such

as renote-control sw tching, tion-sensored or er 20 detection-based

pover swi tchi nd %ﬁ#re dlmé&%c%pa}@{;&rs‘) gh et%&ﬁ?{) &e%%t&}?'&!adggle&ﬁ@ﬁ”es

are generally erre g sc enes or Vi ces

generally r eqUI dwer %vultl ATH te Tom Cfl%nl;[or\w()ell' sc?ur}ge, for example, the AC mains, to the load. On

the other hand, when the switch is in the “OFF” state, a very high impedance will
20  generally appear across the terminals of the switch, thereby preventing or blocking the

flow of electrical energy from the power source to the load.
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switching circuitry for controlling and/or effecting the actual sw tching.
In addition, a 2 power switch which is renotely controllable will provide
great convenience to the public. However, such autonated or renpte

controll able switching schenes generally require a power supply, usually a

DC source but not neeesRaAfidray thd-Briind0d pbRer SVikth fededlP idlRich hecoaidtivel and
automated switching circuitry or the signal receivers. 5 For a three-wire

AC wiring syst@mact Svitlinghmédier W& isBVSEEE oARSVAAE bltwhesd B FON® 88 &n
avai l abl e, the control or swtching circuitry operating power may be

obt ai ned by conpfigetng.f c&?%%?kﬁé}gﬁeﬁfw the p@&n@@tﬁ% énﬁ%r dlsboectbAdhet he

neutral or eart termnals a two-wre W ring system iIn

e e Ve oHoERORE BB bRty LT v o

supply may be obtained froman external power supply or directly fromthe
AC power saqurce. In,the latter..casge..althqugh the o | ower may be
obt ai ned fS(;m t he | 'l%cémm"r 8w§‘f13% ‘%ylcﬁil S ﬁjdi i BNAT mﬁ%gg t%al}sﬁgori)o r
source, this wll usually involve addi.fional wring works whic - he
expenst ve and. IR conRig B Ry SVikhitg et it e e Sedioed riieelpower
supply to the control, circuitry can be oQtained directly.fromthe live wire
of the power SRRTEE &S it5 B ite « etclifier €n 1B e vty mel}v mayer g a
separate power supply or additional, wirings. Were a power switch is used
in | ocati on-fiSe@duckivpmetalic Bgmbpnasintherass of sonyeptionehewitehss. Eleaieperether or
installation as a wall-nmount power switch in a pre 20 wired wall socket, it
may not be ecofdrtaarolinge grapcadresalsuehodgyiasy isdesualiidlargeommdl senprptien aste edfuppl vy
t he necessary power. For such applications, an external power source wl|
be inevitall e whickssusehheat dissipationgmoblemé,tesprciadly ovhreo (the switdhsis lehelesedamer ed.
However, an 3 external power supply usually neans additional running
costs as wel | samsalbconfinal dpadekyuchnslinsidsiagbadllspcketi t chi ng devi ce. Hence, it
will be greatly advantageous if there can be provided sw tching devices or
circuit arrangenents in which the control or other peripheral circuitries
can 5 obtain their Epdroamedhgnipgdwewit¢hesnsucheas irelayswinhichofinciude ACmpusable
source to which the switch is to be connected. However, since a power

swi tch i s usuatdnduativa memibed commested tces magtdtic xoteomnd canpled 6t awsdendideretalso pol es
of an AC power source, the problens of getting |ine power to control

sw tching are foahd ik preeent dap ap@diatedudlatricall pp@ereswisthed. c Howsvaesmialtioyal
characterized by a high open-circuit voltage and a very |ow open-circuit 10
| eakage cursg entelaphenitchbe agenidually ibalkyNardhgequic " contidicdis obtrehth® Gaiiaik iame,
the switch is generally characterized by a | ow close-circuit voltage and a
hi gh cl ose- i r gtdtchingtate Buch @ lcOstiubliScuirdnt daBéed hod dissiphesh protderinvhd wdll 4sS on
the "ON' state. Because of these inherent characteristics, problens exist

for supplying pRedradubply Me¥RMs! OELBRori® B fdMclrb Rechitflcal Wnlitehihp HeGickS diel 'l €S
during both the "ON' and "OFF" state of a 15 switch. Therefore, it will be

advant ageous | parfodithy dt@4MVE BbwRRYE becaidel they Wnldd dskd'f RAWBEGorSfdntaidang and

controlling circurtry (including fenote-cortrol circuitry) or circuit

arr angement s oAGPLAKHE dulf (BN QURLENE  oRSHlsdrd ST e ont ! Y

conpact form pr Ing su i ne-powered circ or cilrcui

arrangenenss, hétec\ﬁioh-lbﬁ%ﬁ %Q,em“gf&é%ggg%(%%ageous if the additional on-state

vol tage drop across t erm na e switch and the additional off
state | eakage current due to the power supply to the control circuitry and

the switching devi cqg;caBalGudiBh hAbM&dd SRiBhif} WeiUHY o 'g@Wrally preferred,

such preferred switching schemes or devices generally require automated control and

switching circuitry for controlling and/or effecting the actual switching. In addition, a



off state leaking current of |less than 20mA is generally required while a

| ow on-state 4 voltage drop is preferred since the product of the current
and the voltage drop generally correlates to the power dissipation by the
power switch itself. In many conventional automated power sw tching

circuitry, triReer witthWhichli®rematly deatialldble Will ploRIE dréht foafichichéd ® the
el ectroni c or 'non-contact power sw tching. Because 5 of the inherent

fonvard volt a%ﬁxbﬁé.Oﬁox%vek,rshé’}Psﬁlt&ﬁatEc{‘é/Jx’éﬁBﬁrc%ntrtﬁfaﬂfc‘rs_wﬂ:bl%ﬁ% RAkLmedcABRAYES
significant a eat sinking requirenents becone critical. In higher
current appli I r 1 i ie .

confi ned spacg@@lﬁ%ﬁgwg%rsﬁﬁﬁy’gggg% ?})yr? Qﬁée%eugg%ﬁ%?s%ﬂ%lﬂn@pgk s 6‘%&2‘? or
cavity in case_aof wal | unt ed power.. switch.. triac or thyrjistor based
swi t chi ng deviPaEIhs Chntio! B sl SicTile el yitek O % 8l rERIERS e
ventilation. Hence, it will be of great advantage if there can be provided

non-triac- .or non thyristor-.b d.swtching. deyices for us ith t

af or e- descrsi bed i r%:g’i{ﬁo&g?eé‘ﬁlr%\?\f(?@ﬂp% SXSE?{PT 8 “\({:’fc(rﬁc@]letl}vf’ {4 &faincﬁnpifiagﬁ e
el ectronically cantrolled.pqwer switching.while.alleviati.n ower

i 551 pati on. priEaRBHS st SR e FPhnel o St hige SRy Sogialnp a00H gy be

sw tching devices. Furthernpre, although electro-nmechanical relay sw tches
havi ng a coi | cg’lt?dneél Dyagqrnegting Srnasier sunRpberiryhehaca thaiivep aah thsmspeded f or
use as switching devices in automated power sw.tches, such relay swtches
have not been SAftAdsininaled Hopwererc For poiea-wiaidle adng sistens dn Vhidndedive Suppl y
of DC current is generally required to 20 maintain the nmechani cal
conduct i ve corithaea Wirg i qomaectddobroygh sisi a sviehing Sgtise, popeualror eptth thanmaly
invariably neans the need of a large current transforner in order to feed
suf fi ci entlleneargyvaileble land theioperatingypawer aipply mey bé obteded fremtansntsrnaPgower
result, larger overall switch size as well as higher power dissipation
becone an i ssumppl¥her dife@tlg firémShe AQ Ipowbe sokess. r dbl the ildtter nqase wdttiowghi thehi ng
devi ces can be proposed for use in automated power switches so that the
demand of suchopefatiaypowat masyippdbtainahfriie tisd livevwiat slone drbyeaddioas wikiags to
applications or useful ness of the autonmated power switches and to inprove.
user friendli ntspowet somirdd, tiie whil gishallyadveln agioial miriuebrksivitgcpmagred S
aut omat ed power switches can be controlled both locally or proximally at

t he physical |&apatsi@in@undiftieiysW tch as well as renotely by, for exanple,
radi o-frequency or infrared control, notion, tenperature, |ight or other
sensor triggered switching schenmes. In addition, the locally accessible
control ofisuch pov@tvisistyl &EH beatadntagedRGE tld@owar S@plytio terohRgHiRuitry

swi tching option so that only m ni num physical effort is required for 10
swi tchi ng on ogan®kfobtaifed AEreaTy Sovh ke liveayEyBhe poliag sbitcé RewmemRaitch is
effortless triggering of a soft-touch switch, the switch will be
continuously affinétaBaiiRflk YeqhitnBaRefitatepslvdridupitd oPddditlonhiQaighgd9") 1 f the
soft-touch button is kept pressed. This may be due to undesirable,

m schi evous or non-intentional sw tching such as prol onged pressing of the

sof t-touch button byhaetpRdver s@itcHiCulcd Bt RRAtIANNICAt HPHOMiods id Al SSvire
engagenent of the switch. Hence, it will be highly desirable if the

sof t-touch coniraln3eat kRxhdpRl BF id8shatbh As TERAEmont S Glviteh iflhSr&r N
such accidental, m schievous or un-intentional prolonged pressing of the
sof t -t ouchPut {004 wail socket, it may not be economical or practical to provide additional wirings

to supply the necessary power. For such applications, an external power source will

be inevitable unless the control and switching circuitry is line-powered. However, an



OBJECT OF THE INVENTION In view of the afore-said, it will be beneficial
for the public if electrical power 20 switches with |ine-powered
controlling and/or switching control circuitry which inprove, alleviate or
over come shortcom ngs associated with switches of this type are provided.
In light of thetekiDpbwdaRIEIFIaR fRensHIaHioWAllrindikEcd3RAE weHng aeﬁ&sealrzfr cuit
vol tage and current characteristics of typical power switches, it w
greatly 6  agyagh léﬁfltbﬁm%B&fi@e.(:an be provi ded power switches wth
built-in power supply“so th power for operating the control or swtching
circuitry and devices is available irrespective of the switching state of
the swtch. Accor dmﬁéeg it Wil bg tl?bd,d%ﬁﬂtfté(%ﬁ lﬁethgfee&ﬁnﬁe be‘éﬁféa'smcﬁlﬁg

provide AC el ectrical swi t ches having [T ne-powered ching control

circuitry or geu 4 cﬁEﬁnﬁﬂ%g{?rH in“wlﬁ’tﬂ fh@ cBﬁt?ol%%ﬁgﬂeg%h&gl‘é@ﬁgghfs

general ly non-trrac or t base I'sS anot

present inyent hat such |ine aut o el ectrical t.,ches do
ot requi 18 a Py eBerfs rge%%wetfﬁﬁﬂﬁiﬁ?a VTR eeR oG G oS on-
or off states o) to i t chi ng states et ..anot her .abj ect
of Chis'i nvent PR fblo1tF HrBeHEs  HonEvs Suh B%W?rnswheﬁ)ﬁf%&yscmeehi
device is sufficientl ctu |Ie rovi ate
swi t chi ng perfSS‘il??dﬂgbzlolagn?‘gg?‘é{F %XE}Y‘%B‘? b aé‘cfbf BPWEr “E?F’etg tion
to provide electrical switches with |ine-powered control circui tr and
"sof t-touch” SFINGHNAGOVerP (PRl wiietng aregyedidmgry ilpaertiGy] EIhaﬁe‘aﬁrss“tltsh

negl ect m schievous or undesirable sw tching action such as 15 prol onged
pressing of t Hegensrallyrcheraptedzediht dhigh open-eicaut voltpgecandrigvery dovniopen-giesuidi ghl y
desirable if the afore-said objects can be inplenented wi thout conprom sing
the benefil0, dJedkegacvarent whanghe swidehs's of the HOFFOstete. dhtheshms tinmEothp switéhdie

addi tional convenience to the public, it is also an object of the present

i nvention to Eenaalifechmmetarizedby g o clasd-tirduitrveltpgevend echigloclbseatitcuitguamend 20
switching circuitry which are renotely controllable. Preferably, such a
renot el y cont raotdsalitk ewpoemminalsvheh thienswitetleis oanthe PONInstate. Rrcagpel cfathtsey
controllable at the physical |ocation of the power switch. 7 It is also
an addi tional inlrer Céhagdcterigticsp rpesislerhs i ¢xved Nfor Osupplyingr opérdinglgosienabi ihe
circuit arrangements or topologies for use with |ine-powered controllable
swi t ches, whetdagtrollifg @adRivitalih® RiroWitriee REFaE Voth tHeO Gt @id XOFFPrseitd 6f W t h

or to provide inprovenents to conventional switches. 5 As a mininum it is
an obj ect ©Bf thigicRI elRRfork Y &Ml b&RdvaRtaPERY LN RriHRl gofver switch with line-
powered switching and controlling circuitry (including remote-control circuitry) or

circuit arrangements can be provided without undue complexity and in a sufficiently

compact form.

In providing such line-powered circuitry or circuit arrangements, it will be

20  highly advantageous if the additional on-state voltage drop across the terminals of the
switch and the additional off-state leakage current due to the power supply to the
control circuitry and the switching devices can be maintained to a minimum. A low

off-state leaking current of less than 20mA is generally required while a low on-state



with a choice of electrical power sw tches having |ine-powered control
and/or switching circuitry or circuit arrangenents for enhanced power
switching control. SUVMMARY OF THE | NVENTI ON According to the present
invention, there is provided an electrical power 10 swi tch which includes:
a first and a voRgRN@rop b Prefeirsd Winke lﬂlﬁ@?ﬁiﬂﬁ& sOtheesiRet Bed IRE Roltdpe ddrop

termnals, a switching nmeans in said first shunt branch, a control neans
for switching ggaéralﬁwn%&kes@&th@gg&& hsipyreMv At porendiehingr” ON' state and a
substantial |y non-conductive "OFF" state, a first and a second power supply
circuits for supplying power to said control neans respectively when said

Swi tching neans is g fhah{GonvEMional autdiated Fower SWRdng ciftits), rlabSbr RHNRErs SUPP Y
circuit includes a two-termnal circuit nenber 20 which’is connected in

series wth Saa'réju%\‘ﬁh%ﬁmiﬂ:g BN RatE YeBtrdi@br hiiBcdhtact FOWE Hifink! CBeEMI#Eem
will flow across both said Swtchi ng nmeans and sai d two-term nal nenber of
said first jpower, supply .circul aid 0 ower suppk.y.circuit is
connect ed i5n \éo\giﬂ%f lg%(%%&néo ré‘ﬁaFd(J:‘fjoﬁt?geb?ag 8%?1%% é}gléﬁlcf\{%% ﬁ’? ?Vgﬁpél%sépflrtllgn ?%?10(? (fdes
means to generate. electrical signals for sw.tching sai.d swiching neans to
The von or ~ cengpGahd MRl sBidhinpwishal qefaparbriee 16 highe" Bretin:

i nvention, there,is provided an elge t,ric%l ower switch ipcluding a first
termnal, a sc®BHEUPRYHRGIER POXCERHTHS FBe eRetiTE & el AL PRAICd PEPSTIigE and
said second termnals, switching control nmeans for. 10 operating and
controlling sa{PHn%lvﬁPFE?HP‘hng’d@V‘ian&’ "&ﬁd"%‘cﬁ%‘?et%ﬁﬁl?’ IEiCF‘%etﬁftarW giwatetled to
said first and said second termnals for supplying power to said sw tching
control neans,PolsEsvEid. Biar ar Sfisterhased sdtehing devieesarysnod be spitahlsidue ptieat ed
contact sw tching nenber, said contact sw tching nmenber being novabl e

bet ween a 1@ r oged offioresil meptidedivint i on (the "ON position) and a
circuit-opening position (the "OFF" position), said 15 contact sw tching
menber remains in either said circuit-closing or said circuit opening
positions unl ess adtenemilt willbeofigreahadvantage if there dag be eravidedmondtiacs gt ton-
solenoid to switch said contact swtching nmenber fromsaid circuit-closing
posi tion (" ON'thyistirt basel svatchmigddeyiaes fpt usgemthnihe (df@efdeycribed ilinepoweredf r om
said circuit-opening ("OFF") position to said circuit-closing ("ON)
position. 20 |swighingrinirolks airchitsyite dhdilitgtecelectmmically conrdled mavel sydivhigt

swi tching nenber fromsaid "OFF" position to said "ON' position has a

di rection or pehikrdlleyiatidig pdwer diseipmomi greblemns bddsadiatbdwith Wwidce bt thgristar- hasednt act
swi tching nenber fromsaid "ON' position to said "OFF" position. 9

Pref er abl y15 sajvdtchimgldaditesswi t chi ng nmenber is held in said "ON' position by
a magnetic core after a switching current of a first direction or polarity
has been sent through said solenoid to magneti se said nmagnetic core.
Preferably, the endupitetrage)iatthéhghcelawbimdthadtal relon twitdhes hating b rgil rdiaer
fromS said "ON' position to said "OFF" position is |esser than that
required to SvpairCér sormdlly open contacts have been proposed for use as switching devices in

automated power switches, such relay switches have not been widely used in such
power switches because a constant supply of DC current is generally required to
20 maintain the mechanical conductive contacts in the closed positions. Such a DC
current demand invariably means the need of a large current transformer in order to
feed sufficient energy to the coil to maintain the closed positions. As a result, larger

overall switch size as well as higher power dissipation become an issue. Therefore it



contact switching nmenber fromsaid "OFF" to said "ON' position. Preferably,
said solenoid is connected to said switching control neans via |atching
circuitry, said latching circuitry includes a first switched circuit branch
connected to a first voltage source for switching "ON' said sw tching

device and a IilitRGeHEhbRAK irifiefedCswittHing doviedican 66 propescddor e an a6aNed
vol tage source, for switching off said swtching device, the voltage of

said first voldaQrswitiieeS thsithddduah er sdch@“c Elﬁ't%ht éﬁbpl%f%hl@béﬁfe‘?ﬁﬂadvm tage
source. Preferably, said contact sw tching menb I's"noved agai nst spring
urge when noving fromsaid "OFF" position to sai d "ON' position and said

contact sw tching %j éﬁﬁ%&%ﬁhé&@éﬁﬁaﬂﬁnﬁ rbrslﬁéﬂlﬁgssaﬁsthéta%ﬁﬁte ReR¥|téts f rom
said "ON' p05|t| on to sald position. Preferably, said swtching

control neans mfﬂd(ziﬁé%& %éﬁtmﬁsgpqﬁvm wﬂlggm&n%t%n@%g Bl Iafgh %%b@érea hrough

said sol enoid or S Ing on sal

Prefer abl y.s Ayl 610G GO L8l RS SONRE R ekt o) A iER ST Ve

f or rece|V|ng Fefot e Bon elver 'is o ed by

pover ot o e LG TS bel B E

receiver, said switching control ns sends out SI al s Fo operate said 10
swi t chi ng devﬁ?@“&lp&?tlﬁ%t‘@’é‘i’i’%wf%ge Bt ﬁ?rrﬁgnwéﬁ%@ﬁ? PHighioe sPRemas; tiRer
said local control or said renote control. Preferably, said swtching
control neans 3d4itieBrihe kacally acsessiblq qontpl of Sfl?hngeaﬁwt@eg %@Hﬁdl%wdﬁ%mﬁb

signal sensors which hare conjunctively connected, said switching 5 control
means sends ouPuduiogglisiifching ation sothep enlytreiniyang phyiieat kfferg igeaanied fason
detection of a switching demand signal fromany of said sensors.

Pref er abl yl0 saivdtchigtacer offi the powgr seitdher Howemrodehto Fhet wmewdat' effprtlgrssi ti on
by magnetising a magnetic core which hold said contact switching nenber in
its "ON' posi ttriggerimg ¢fhe spRdowbadwitehgthet svatch owidlebd norgmucisiya gmi répeatedly e
after the 10 magneti sing current has di sappeared. Preferably, said contact
swi t chi ng nmentberned $nrmand eaméd offt (StapglingONT tho sift-toach battamais Gkept@Fressedp0Thisi on
after a switching current of a direction or polarity opposite to said first
direction or fmaptbepdhalid tundesrabRNtmitdhicogh os aicih-ifRhtial dwitbhig utkecdsi on t o
dermagneti se said initially nmagneti sed nmagnetic core.

prolonged pressing of the soft-touch button by a toddler or due to other un-intended
15  false engagement of the switch. Hence, it will be highly desirable if the soft-touch

control section is provided with means to neglect or discern such accidental,

mischievous or un-intentional prolonged pressing of the soft-touch button.
OBJECT OF THE INVENTION

In view of the afore-said, it will be beneficial for the public if electrical power

20  switches with line-powered controlling and/or switching control circuitry which
improve, alleviate or overcome shortcomings associated with switches of this type are
provided. In light of the known problems associated with the open- and closed-

circuit voltage and current characteristics of typical power switches, it will be greatly



15 Preferably, said first swtched circuit branch of said |atching
circuitry includes a transistor with a conmon-col |l ector connection and a
transi stor with a cormmon em tter connection connecting to the two termnals
of said solenoid. Preferably, said switching demand signals include a
signal with a ideditateoifherdBabd proGidvd et stvitohed-wieH Builtiin polwaesupslel sof
time. 20 BRI EF DESCRI PTI ON OF THE DRAW NGS Preferred enbodi nents of the

present i nventhamolet fospertl ahd18htlol of Wity Sedudtly alRkPIQNEBYs WalaBE
exanple and with reference to the acconpanying drawings in which: 11 Fi g.

1 is a block qi”gg;e me%mygsg@tcﬁilags‘g{%%?@%lei@%out of an el ectrical power
Ig.

switch of the present 1 nvention, I's a hybrid circuit and bl ock
di agram showi ng a first enbodi nent of the power switching device in its

"ON' or conductive H - LO i reil el l.agram
illustrati ngut h:avci&;%:cglltdt?ngcl)}? “Esg'ﬂr%ﬁﬁ?%ﬂé‘%%é‘qéﬁeﬁ’gﬁ‘? E\Ogﬁfggl\}iigéﬁqulﬁgglhggt he

"OFF" state, Fi 4 js.a hybri | oc nd. cjr.cult. di agr il]us i.ng the
operation gsf tsr@tcg?sr ktl:ad Hagrlfl eééo“f%ﬁetea g”nlgc%‘ g‘ﬁtco\ﬁkgeln&{chletg}s@mg C |tnagr;‘1a§%65/rl(e§€es ]lgs
bei ng turned f

romthe "OFF" to.the "ON' state, 10 Fi i hybrid bl ock
and i rourt i AP Pyiibine-Astiey s et BT Ere 3 thios et (¥ Atofne
i nstant when the power switch is being turned fromthe "ON' to the "OFF"
state. Fig. 6 T4 Oﬁ%mreﬁe@i wmﬂenéﬂl?a%mbo@w-m“ae&da%ﬂt%rﬂm&o%f@cmﬁ% SRS try
of Fig. 2 at the instant when the power swi tching device is turned fromthe
"ON' to the "clPnotrequites large curpent do maiain the gfishingdeyice it ¥y pe- iofhr am
illustrating the operation of the controller and the |atching circuit of
Fig. 2 to turrst@es emie obangsrthe aiviteltingngjatge v Itde yetmngthegobject f i invgntianolek and
circuit diagramillustrating the operation of the controller and the
| at chi ng cl® cuprovidé a poyer switch in whish dlief switehing slarice s\auffiskently compact.eeasyaiod 20
Fig. 9 illustrates the structure of an exanple of an el ectro-nechanical
swi t chi ng devi méaswvhikdyrevifiog adepate swittlenepdrodinaeet of Fig. 2. 12
It is yet an other object of the present invention to provide electrical switches
with line-powered control circuitry and “soft-touch” switching facility which is also
provided with means to neglect mischievous or undesirable switching action such as
15  prolonged pressing of the soft-touched button for local switching. It will be highly
desirable if the afore-said objects can be implemented without compromising the

benefit, safety and compactness of the power switches.

To provide additional convenience to the public, it is also an object of the

present invention to provide power switches with line-powered controlling and

20  switching circuitry which are remotely controllable. Preferably, such a remotely
controllable power switch includes an option of being locally controllable at the

physical location of the power switch.



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCODI MENT Referring firstly to
Figure 1, there is shown a schematic bl ock diagram of a |ine-powered
el ectrical switch (1) of the present invention which is generally depicted
within the dotted box. The electrical power switch is generally intended to

be 5 connected to t§hg didoVsh 4ddlticAR0ol)Edlof Mhe prlent BIVERITHR © RbviAS alf¥edRYET
source via a load (2), ich may be’a | anp, or other appliances. Also

), wh y
included int i i -COAt T 6 B) 13 Lk )4t . i zi ng
that the poner o frpftlind b PRAGHEPRE W WA AR dhofible RYTREL T
generally to t L qQures,. . el e | OMEl ;. SW j.n des, a first 10 (
11 ) and a sec‘gf%gﬁ ( qﬁz‘j&n&g\%\%?nt%r %ﬁ’#ﬁ%& otg %%glgfen ‘Itog{c%(r)ﬂr?nglizt iognt.0 P{?Hggner al ,
the term nal cgnnecti ons can tge rlevetrl§ed for AC (alternating current)

appl i cation wi'TROUEEHY “HEE FIUCRE*ON ™ Fhe power switch al so includes a
first and a second shunt circuit branches which are connected between the
two power term nal

s, (1 1..12). .The first.shunt ci.rcui.t branc .
L2 5o 13 | nc udisl TR i ingh bl Chr B pesed i R AR dhrpptc
between a | ow inpedance "ON' or closed state and a_high inpedance " OFF" or
open state. \Ah‘?é'ﬁptah Ah P?r%lfﬁa“caﬁw&r 6‘25?11"1“’ Shavine H’ée'g Tl CaRtEo I'swit ch
(1) is generally a |ow inpedance device across its two termnals (11, 12).
When the swi t cRilishing sijsuisy pogscuit arrppgepeats forphanced pesversECkng 9m0§~1 ) is
generally a high inpedance open circuit which bl ocks current passage for
all practical purposes. 20 In _the first shunt circuit branch ( 11-21-22-12)
or generally in series connec SPAMMARVOFFREINYENHOMNch, there is provi ded
a first power supply circuit (60) which is generally responsible for
suppl ying the operating, power, to the sw tchi contrql neans (40) and ot her
peri pher al corrponerﬁ%?l%égpfé’cﬂ‘&l PrgSaRh &Ry PR, S‘Q%P c‘ﬁiﬂ’i‘g"IQFé’vP‘l‘:éfeFéwiSPoW?rur ned
"ON'. This first power supply generally obtains its source power fromthe
current whifch switghavhich inglpdess j rst shunt branch and through the switching
device (20). An exanple of a suitable conmponent for use in the first power
supply circuit to derive power froma flow ng current may include a current
transformer or other tueridst asl grsgepntlotintheirqui hraechen aereeeted) bgvesn ghidy i n
series with the switching device. Arectifying circuit as well as a voltage
regul ator (5) may be présrmieads.t o the output of the current transformer. To
m nimze influence to the external load, it is desirable that the second
power supply circuit has a | owinput inpedance so that the additional on
state voltage will not Bewatching fieaasin saidifind shumhbgndurrent transforner is
generally 10 connected in series with the switching device. Mre
specifically, and as shown in the Figures, the first power supply circuit
(60) includes a two-ternmi pertrol Grheang 2for ciwitshing saddrbovitchimgchieins beweeralal y
connected in series with the switching device (20) so that the current
fl owi ng t htSough t he swi tcomdustive “ON” state and a substantially non-conductive “OFF” state,

¢ a first and a second power supply circuits for supplying power to said
control means respectively when said switching means is in the “ON”

or the “OFF” state,

o said first power supply circuit includes a two-terminal circuit member

20 which is connected in series with said switching means such that the



device (20) will also flow through the two-termnal circuit nmenber (61, 62)
of the 15 first power supply. The two-termnal circuit nenber in the
present specific exanple corresponds to the primary w ndings of a current
transforner and has a | ow i npedence in general. Consequently, the input to

the first power supply ksnd Q&N SirYedt Xill FBH RS bYh daf dWARhflgaANEHs @hd t he
current flowi ng through the switching device. Tn the second shunt circuit

branch (11, 71, 12), thgkewds |rgﬁqj 7 ; ly circuit

(70) which is predom na%tl tyo?tee{sq%ﬁ(}%ly ee?f)g%%g@gb yleggﬂifﬁ{%yeagbgg’r ational power
to the voltage regulator circuitry (50) and therefore the switching control’
nmeans (40) as well as, t ri L CUIL LTV i i Vi ce
is in the "OFF" state, ghjd 9&?h(29§€e/%10%1§bf O%P{tgﬁﬁ%%;%&g?:}%ﬁ?@%?e ggrilr gg]?y

i ncl udes a high-i rrpedangrean(i:hnput circuit to ensure a very |ow | eakage
current when the switch I's " "OFF", since this circuit is generally connected
in parallel to the shunt branch containing the switching device. A low

| eakage cursrent is ge.neraéjlg necessar 1idn order. . to corrgl tWl tlh.re eyvant 5
el ectrical safety standSPYSOHLO! RN Jelydsy meang, ip. generat Ft}f’ MR BB d Power
supply circuit with a high_ input. inpedance wll ensure high inpedance
across the two power tef‘%tﬁ?&@a@ffggﬁlﬁﬁwoﬁ% qugprhlig stafgs A vol t age
transforner, preferably a stepping-down transforner, provides a good

exanpl e of a suit ablcBordin@rnb 1RNELNBAI Scob® of MR pr&eRIEvEHOR! therdRP pdovidbd afhe
inclusion in the general power supply a first power supply of circuit,

whi ch is generddctrical BORECHAL McRBink &S fitsd térinad MV 6 GeMEHAICE AALhWB! Ch
has a | ow i nput inpedance, and a second power supply circuit, which rs

general |y connggicedotdctiit &lid fikst bld s1E sabhd ?éﬁnﬁﬁls‘?%%h&ﬁngﬂp&t%@{ﬁéaﬂs frhi gh

i nput i npedance generally overcones the aforesard difficulty in providing

power to the i i . It N jand
POFF srarits, fhafk B RGoRARLR by bl el dnf ooy i Romihled 1o
ensure that p . ply i vail.abl.e for the .confrol Wt chin ot her
er i pheral of rb arefGd o S AR R: hfE BoLS maHEE Bty
swwtchis inthe "ON or the "OFF" stat.e.. The operation af the power supply
i rouits wi I e hessth stid iting it fuder S8R50 dnpredeobtaft POERpE o Fhe
"OFF" state of the sw.tching devjce. en . the two power term.nals (.11, 12)
of the sei toh ety S QAR SRTENRE ance HetBE faPvokte BERer 2 SRy IR+ he
swi tching device in its "OFF" state, fhe voltage across_fhe tw). power
termnals (11,Pogsipnitge gQNg@a?l?lWS mngﬁ CHEIH-R{TIE POFLIPR B péﬁE cRISEIFY: 59 t age
of the power source or nains voltage which is typically 110 volt in the USA
and 220 vol% feoptagts switghipg, grembey, rerpgigs irpeftherssaid circpipgiosige & wid Cite%t- power
can be obtai ned by cou.&IPi ng the input termnals of second power supply
(that is, the qPenggPysitipnsdmirgsanssuntiha syiehingyaiicphis sensthrepgh gaid M@og&ﬂer
source. Because of the large potential difference across the swtch
termnal s (11,sWitth, said centagti srdichingamgmbernfromi spid foireuibelosing mositippePNCan be
5 obtained fromthe AC power source with a relative small | eakage current,
for exanpl e, ipvsition) negwidt cidaitedpeRiagX(“OFFepssitiduoh frorsnsald clreikepgaingur r ent
al ready provi des abundant power output at the second power supply (that is,
t he out put t er(fOERT)osition toesaidoditcaielosing (4@ pesitiofi.or general el ectronic
control or switching circuitry wthout exceeding the acceptabl e | eakage
current lizdts. On hhenatlhesidsaidhingicogentrno switch Gaildycohcaswitdhingemembeir r ent
flows through the switching device at its "OFF" state, and since the input
to the first pRWRsaAUTIFFY pokitientd §¥d (ORApodiion hdren dirdctiembr bolamgTvaieets) 1S
correlative to the swtching device current, the power that can be derived
fromthe firstosndnp o tichd FrR@itbKlhS saidbdntack §itdhirlgSmEmhbe:r Tkn salf*8ON' féition
switching device (20) is in the "ON' state, because of the inherently 1 S

| ow-i npedance @haaelrer bsdifigns of the switching device (20) at this state,
the potential difference across the switching termnals wll be very |ow
Since the second power supply includes a high-inpedance input circuitry,

t he i nstantaneous voltage drop 9

=le]




across the input of this second power supply circuit will be small during
the "ON' state. Consequently, the power which may be obtained or avail able
fromthe second 20 power supply during this "ON' state will be mninmal or
negligible. In order to provide operating power to the switching control or
ot her peripheral cPrefarhbly,)saidhntatiwvithing Gidnitgr teheldim arRIONSpositiontts, a ON'
state, the first power supply circuit, which generally obtains its power

from the curr emdgnétlcOoiré 8ftdrhy SiERinzNArSNY STGNifROdidRMbE 8r plBity Has bBémeneed.
This first power supply circuit (60) 16 general ly includés a | ow i nput

| npedance ci rth&joﬁélysa&fkfélén&d%H_ﬁgﬁéti'sé’sa@@%ggrféh@@o&.” series with the swtching

device (20). Since when the swtchi1s " , the potential difference across

the switching term i i.adsnal . [ Qi . r will
%F@érglgw et%lé gr%gg;{%@lﬁe@ to g&/lt{}gglkd &JnPe{c?sJ?l%hn{gWﬁexﬁfgeg ﬁfbﬂ{

usual |y be very observ ore electrical power “can apped

f he 5 . ) owl hr. 4 he.switchi deyi whi | i al
(r op acrosd 1 MECSON AR 4 SHREBRE" REIM IRe T el bl R o

swi t chi ng-on i npedance.. The swi t chi ng.device .(20).,is .generally controlled
and driven by ngtiagtsg’ﬁﬁﬁﬂg Eﬁe?%fﬁi%o“@% R Sf“é % tpﬁf‘lﬁo’(‘;ontrol led by a
controller unit (4 such as, a m ¢roprocessor. A visual indicator (90) is
pref erabl y i ncl udefTafgrblistaid selenaq é£8°‘§’8°ti 9 saif S&’"ﬁ@@ﬁ COHEClBEANS 8% med of
t he i nstantaneous switching state of  the power switch (1). Since electrical
power is requildtelting Sirgyly.atad dajehingicirewiry gneludas c firg oywitchest ciguiinraach ¢ o
open or to close the switch, the control circuitry (which includes the

| at chi ng ci r cgpanecd)to jarfirstheolisgesmie for evvisehingl“@Namptl syvitchihg devier ausl ¢ er

unit (40) and indicators, and, since DCis generally required, a common

vol t age rd§ul aetomd switelmadi dircyit bsanth @pnriested ém e rsedony volisgeemured, foo switehifig r st
and second power supply circuits (60, 70) to maintain a constant DC voltage
| evel regardl edSsaid switdhirpnddvide) thg veltageest said filsevaitage shiroegbelpy hipher By .
Furthernore, since different conponents in the circuitry nmay require

di fferent vol ttegef sadd/sdcend tdagy@utcage regul ating circuitry (50) may include
a plurality of voltage 20 regulators or a conbination of voltage regul ators
W th potential diviPgderably,Gakigaatayt swiRhingmhedibr [2Gnoyvel taggiistlspumd Srge whe@r der
to control the actual or physical switching of the electronic or electro
nmechani cal swirk&hingGoR@MidCOFRRsRiONtE 8dildl CONUHokitibd@hd 588 dentaditswicEing t chi ng
signal to 17 the control circuitry (40) to trigger or actuate the actual

openi ng ori5cl Gsdnter flovtRitk ‘é‘%@ﬁr{‘g}'ﬂsﬂﬁta&%\ﬂzﬁ‘eﬁ mcfhg HERRaid 0Bt dR MR o ki€
switching signals. In order to be renptely controllable so that a | oad can

be switched orgw@hition,

Preferably, said switching control means sends currents of opposition
directions or polarities through said solenoid for switching on and off said switching
device.

20 Preferably, said switching control means is connected to a signal receiver for
receiving remote control signals, said signal receiver is operated by power obtained
from said power supply circuitry.

Preferably, said switching control means is connected to a local control and a

remote control receiver, said switching control means sends out signals to operate said

10



froma distance for enhanced user friendliness, the switching controller is
al so 5 connected to a renote control signal receiver (42) so that, upon
detection of a renotely transmtted switching signal, the signal receiver
can notify the controller unit (40) which will in turn send out sw tching
instructions Ts@itl:}hﬁ%] gentd @lonCdetestib by switdhizediyhabld 3128418 Grobh €itlwsdig doap
states of the switching device (20). Furthernore, in order to accommbdate

| ocal swi t chi REnRALE &d retoiddntrbouch 10 button (41) is also connected to
the controller (40). The soft-touch button nay be, for exanple, provided on

the wall-plate surbagal, dfdCiithieRonddlefl I dofthfclbablal st TPilist ke
exanpl e, include a nenbrane or spring-biased swtching device I ch sends
an electrical _si - - I j .t when | ter.m .contacts
e prossed i fesAaanitilpt HEnG kR bitn Hi'oh et ableted ST ORGET

act uat ed, ghe controller u(pit t(401> sends 1outt SW chi@% si@nal S .whenever

swi tching PnstPUEY i OIS 8PSt eséwtlgt’imétm 8 8e°§)|e§a&16afaé LEFing (Slﬁ%lﬁe 58 ons
(41). To avoid erroneous.detection or interprefation of swtching commands,
si gnal s i ndi cgﬁe ! aé&'l’t%@g%gﬁﬁ?ﬁélgﬁﬂﬁf Igm%ﬁ‘g’h%ftega rPR8hsi tion of state are
selected as preferred switching instruction so that prol onged extended or
un 20 interrupted Bredaailngaikcontst switchinggnerbes it proueiiinto thetONE pesitien pr et ed
by the controller as repeated or nultiple switching reqguests. These

swi t chi ng i nstyuBesnghsing arinagngtic exrgriphieh hold saisk eantastl swipching gsbanin By

regul ar nonitoring of the soft-touch button (41 ) by the controller unit
(40) to det ect“ONdY pesitidnahyethorresidual anggngiiodorce in hwaidigaghéticogore gafter ghy si cal
change or transition if the switching states. As an exanple, a swtching
instructi df camegbetisifiguaurentttas Bigagipearedont rol | er when an edge transition
signal is given out by the soft-button as a result of a press-and-release
or a soft-touch acPraferablyhail aeticgswitchingematbiee isahoted feonmisald (ONE plositib y
repetitive toggle switching, for 5 exanple, by a toddler pressing his
finger continuessldYOPR” pbsiticodfier b @uwitbhibgiturtsnt of a didetibh ofpolarity ppoitage ment
the soft-touch button by an object. O course, it will be noted that while

a soft-touch kit @t apgesh or tistgol@its s kel thiduste ¥iig QoleRoid iHSElireckibn d9es not
actually do the switching and is nmerely a sensor or detector for

transmtting emublehibd H BiBNG magRetlsbiPmidetiocsent rol ler unit (40). The 10
m cro-controller (40) or the m croprocessor unit then sends swtching

signal toishe swt @’%fé&ﬁ@l?,asraﬂf i@l swifdBeBMuft Btdheh 608d Rlching i B includes

ci rcunst ances, the soft-fouch button may be continuously presséd while a

genui ne swi tchj Rﬁs?sitcgr\@ilth IaScoMmh-dIRAS Lb iR iRy arddN§ tf288RbE WY EGhi6E tO

the mcro-controller at the sanme tine. To avoid the genuine swtching

signal s 7 om Belig A ahbELARE AL PhIRFSirbiSe Al SeRignal s, the signals

originating fromthe various ctors or sensors are preferably

conj unctively Corrbif;?é?fgraglgl, stali]c%witckﬂﬁlgccf%ﬂ{[a{l&) ngﬁ'{ﬁé fnclude a signal with a variation of

magnitude within a pre-determined period of time.

20 BRIEF DESCRIPTION OF THE DRAWINGS

Preferred embodiments of the present invention will be explained in further
detail below by way of example and with reference to the accompanying drawings in

which:

11



wi || cause a change of switching state whenever a genuine sw tching signa
is detected, even though a false switching signal is present. In order to
accomodat e the various sources of switching signals, a conjunctive
decision circuitry such as an "OR" 20 gate (43) may be placed internedi ate
between the input st 8fa blbek @iaphaiotHo®ingihk tgederal afidut DhMah @léciBaSpEERl
sources to cause switching. Referring to Figures 2-9, a specific circuitry
embodi ment of g4Jgh BAIHE hresdit ififen@n, t he present invention will be illustrated
by way of hybrid bl ock and conponent 19 diagranms. In this enbodi nent, the
second power supply includes a series connection of a bridge rectifier (72)

and a hi gh i npedangg, biik nYHEarduli Ghd! 88k BiagaRthbiviily A f3) erfi¥dirflent 8§1h§t or

(74). This series connectiodon Is connected across the switch term na (11,
12) so that j : - 1 G20 i eries with the load (2)
and the 5 alt ?ﬁ?%?ﬁ&ﬁggﬁgpwééﬁ¥%§?@tﬂggg%gﬂYiﬁ?%uit vol tage of the power
source W Il appear across the switch termnals (11, 12). Due to the high

i nput i npedance, akiAGCERLARLE kqﬁﬁggﬁ- ten WL L f pnbo the
hi gh irrpedgnce IinElggggtgf@%‘gg%ﬁ{ﬁﬁlg%ﬁ[% pover \ll\lll frétg'% tg%\?]ilr%}lgrde 59?he
vol t age regul gt NEARS; . Vi eectd.fying circuit. The first power
supply incIudzgkgq%urrgﬁp&?@gﬁgkg?hgrCﬁgv%%%yprinary (61, 62) 10 and
secondary (63, 64) wi ndings. The prinmary w ndings (61, 62) are connected in

i ith th it chy j ..l i. ; i f f
perTes D LIe SVt 0% OBl O REERS e bRl B D

the current which e Sw evice w

th [ i ndi ngs. B f the inh tl ' d ) !
or ey i nal HGEVBP 4 AR AR PRIRIE e bt R Bpnans QL e

primary w ndi ngs.arg nniml and the 15 overall effect to the load will be
negl i gi bl e. Tﬁges oﬁg%ry wi ndi ngs (63, 64) of the current transformer are
connected to the inputs of a bridge rectifying circuit (65). Simlarly, the
out put of the brid rectifyi ci.rcujt. i onnected to the input t he
Vol Lage.r il at 1 ng Har o 4 PYPrRSIB G sl ERRERIR S REatfe o SpRBRFY pLtheg nne
circuit branch,(11-20-12) includes 20 an el ectyq-nmechanjcal, r switch
(20) " The' r ot deRTR R IR DeER Wit e 2w uRlshct PORE EoREaEendts oM 18 Meerber
which is nagnq;icgll¥ coupl ed or connected to a sol enoid based circuitry.
The magnetic c&&ﬁié@‘émﬁtching menber includes a polarised or magneti sed
magnetic nenber so that it wll nove into or out of a conductive
engagenent, depending on the directiaon of %he magneti c fqrce generated by
the 20  sol enoi d. 1% GiERdPAHE cieghed tlogk daeryn Sgib‘ﬁ‘&giﬂ?eec"ffﬂﬂt‘é’r?ftﬁ‘%sz, 2l he
solenoid is generally connected to a latched relay circuit shown in nore
detail in Figshe w%%wmn fhe nomesr pyikding devigsoatyrast from the UPNE de henFH at ch
relay circuit including four switching elenments (31-34) is used and shown
in the dotht%ed $% of Figures 2-4. 5 In order to provide a conpact power
switch of the above-description so that the switch can be fitted in a snal
and confined space such as a wall cavity for a standard wall-munted power
switch, it is highlEedeiss b blagk and,eirc; diggsam dlesbpting the aperstion of thet ed
and changed fromthe "ON' state to the "OFF' state or vice versa with a
smal | act uat i repnirolerand thedetching eireyif| of Fige 2yo Wirhptiie pewerivitshing davics s
required to 10 maintain the switching device in its non-transitional
operating states. This is desirable since the current required for

swi t chi ng and mai ntEgnd ige hraidbloek pndpirquitqdiegsanilestiativg dieaperstion 9E theur r ent
transfornmer and have the overall switch size. It will be appreciated that a
smal | current oaollerend Hie latoking cirakiod Fig: dite bum off therpoiver sweitchyigrdeivisgndnd
hence a snal |l er physical size. 15 In order to achieve the aforesaid
requirenents, a preferred el ectronechanical switch (35) as shown in Fig.9
i s used as2tan exanpdlig. 9THstratesa phes wireatire (G5 pn | gxemplise of @nf eleeiro-maehanicslecond
switch contact termnals (21, 22) nade of a conductive material, a

mechani cal act sydtching deeive suilaBB)forausd irntheeghediinentodifég. 24) with sol enoi d (25)
wi ndi ngs whi ch are wound above the nagnetic core. The relay is preferably
designed so that 20 the current required Lfr switching can be kept to a

m ni mum and no or only a mninmal current 1I's needed during non-transitional
states, that is, when the switch is either at its "ON' or "OFF" states. By
selecting a nagnetic core of a suitable material, the nagnetic core can
mai ntain a high residual magnetic force after being magnetized while a
smal| reverse solenoid current can be used to demagneti ze the magnetic
core. 21 When a current of a first polarity is applied to the sol enoid
(25), the magnetic core (24) will be magnetized and an attractive force

wi |l be generated between the nmagnetic core (24) and the actuator |ever
(23). This attractive force wll drive the spring contact plate (21) (or

o Y v o o " o




mai ntain cl ose contact between the two term nals because the residual
magnetic force in the core (24) wll be |large enough to resist the
resilient bias of the spring contact plate. Thus, the "ON' status can be
mai nt ai ned wi t hout continuous current supply. 10 Wien a sol enoid current of
a reverse pol ari t pETAIBED PESCRIFEIOMOFIHE PREFERRED KMBODMPRTI sed, at

| east to sone extent. The magnetic core is designed so that the residual
attractive force between nagnetic core (24) and actuator lever (23), if
any, wll not be sRbfeiririgefifstly @ FRuRL BithereliegiownCakchematiablock @lagR@nof He two
contact termnals. As a result, the spring contact plate wll deflect and

separate fromixbgowkrdld bREREM skitcl O ofifHe pRésBhtantehdion WARRNS %én%ra%@”ﬁeﬁ&é@l ng
bias force, thereby switching the relay switch from"ON' To "OFF".

Li kewi se. the." J . . . " .

ke sey e EE inhaliooden e UL IGG, MAJEN gaOUIohilr Bk 22,
swi t ching_gperabioana 9f wlhA dPEM Moot O 1 BRGAINEC WEE o BRLY;NeRYR 2

pul se or a sho uratiron o enoi d ‘curr én he “average curren

requi renent 20,can. be kept .to a_nj.ni mu Ref ernng.t0,th igures and wth
o carar oo &ftieh Byal HBla iRl ABpMEhnciF: AR MBI e FleHE R e
box, when the swi ing elenents (31, nd_ (32) are cl Qsed,, a current of
oo et ol arieoyal) oG Rzt RALut Hobe ey T3 Ee lsmnet bas ) o
the switching elepents (31 ) and (32) and generate a magnetic force of a
first polaritydedremeldt her hand, when switching el ements (33) and (34)

are closed, a direct current of the opposite polarity will flow fromthe
voltage regulator (52).into the 5 sw.tching element (34), through the
sol enoi d and into &*ﬁén%% $eé‘ﬁ'iaﬂlj tQ.fhe isres g§)¢?°°f’?FéPE‘b‘Wé@’ﬁﬁ‘@H’@!‘i“§? dgshe

magnetic core. The |atch switching elements (31, 32, 33 and 34) and the
sol enoi d dPe dFDadgett speond HA2), peyenterainghfir cexdengl eonneghien. alncggneeaht thes g
first polarity flows fromthe switching el ement (31) through the sol enoid
(25) to the swusrmindl gennspiéans san bareversed fopdvtetalternpignec@irght) @pplicstipmpiBowdnough
to attract the magnetic 10 nmenber on the switching device to a

cl ose-ci rcui t aspmfadifisation. oBhanpdwerswitph elda decdudeT hifystrand etecends shuniecitgbit! have
a residual magnetisation in the nagnetic core after the transient

magnet i si ng cbranehds wiksh ait sappetad betwednthe tveo pavher terhamads (1WA current fl ows
fromthe voltage regulator (52) to the swtching elenent (34), through the
solenoid and then into the switching elenent (33) 1 S into ground, the
magnetic core wi || The fust sheyreircsie rano(ld 2wt )yincludes aatwitchingidericé (30 e

whi ch hol ds the magnetic core (24) and the actuator |ever (23) together
will be 15 which is switchable between a low impedance “ON” or closed state and a high

impedance “OFF” or open state. When the switching device (20) is in the “ON”
state, the switch (1) is generally a low impedance device across its two terminals (11,
12). When the switching device (20) is in the “OFF” state, the switch (1) is generally

a high impedance open circuit which blocks current passage for all practical purposes.

20 In the first shunt circuit branch (11-21-22-12) or generally in series connection
with this shunt branch, there is provided a first power supply circuit (60) which is
generally responsible for supplying the operating power to the switching control

means (40) and other peripheral components, especially when the switching device is
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di m ni shed or disappear. As a result, the spring biased contact plate (21)
(or the contact switching nenber) wll depart or separate fromthe contact
with the stationary plate (22) due to its own spring biasing. An exanple
circuitry which will performthe 20 functions of a latch relay suitable for
use in connecttu@Bd WONT. aTtEO fiesh PberCiupply denbrally dbtathsiifs sol@epewsr o wet ai | ed
expl anation of the relevant circuitry will be described belowin this

speci ficati on.cugdnt wiith H16W$ irofHROGHRGA branch @hd YhroWgH B8 sWREHIAS i&WReROEh can
be switched "ON' or "OFF" respectively by nmagnetizing and demagneti zi ng t he

sol enoi d core hags.hggotd duithine gomlgneﬁthf wein %Hé%rstgyavﬁgﬁﬁgl fouit ISR Ng

can al so be achieved respecti vel emagneti zin neti zing the

y by
sol enoi d core w ' £ j LN ' xes of
t he opposite r}ol a?i@ﬁeéa@}@n%%&{tgﬁ%}aﬁgﬁm &\f‘uﬁggte{}@f@me%?s%ﬁ%t (eég%%l rel ay
switch prowi des specific exa of a.switching.deyice.or. nechani s whi ch
equi reb ait 1 QrBRPREREr e oL fme U Che Sl Raiee “SafhinfRRRRR X e
relay of the present exapple requires nore en 0 SW. and | ess
Crer oy 1 o owi TRRIAE TRRLE el Gt ol dppiud Gl i b atovidsido Mttt e
required 10 to, pull the electrjcal B confacts together ile | ess ergy is
required to sethF‘é‘feé‘t {rﬂ@?%?né’i:t% ‘E’&lmlé?)’d‘%ﬁﬁ‘%cg t%&'ﬁ@étem‘? adyiiis @ﬁ%@gg i ng
bi as urge when in contact. A non-symmetrical sw tching nmechanismis
preferred in tHhesssprd powersppnly cleyibhas &ilpwdnnut impedangerfioyhatdhy sddifionak eat t he
main swtch can be turned off at any instant after being switched on for
practical convaie eeliegeamdl giohde signifieanpbsivgevthip chrzant tEwsfeemercisugeneeallyon of
el ectrical energy during the "ON' state of the switch, which is required
for turnin ofdonnggkdd in berievmath the swikshingldavice. hat accunul ated during the " OFF"
state of the switch for turning on. This non-symetrical rate of energy
accurnul ati on occurs because when the switch is "ON', the additional
on-state vol t age adviersspedicatlyi andrs showreinnthe Higyrgs2the fizst)pomes suppbeessidri | y
be | ow and since a conpact or small 20 sized current transformer is
required i n or@eyintludeswstwoeteanioan(phdi2) sirduitchembdnevhicht is gefierallyesogyected in
accurul ati on nust be slow. On the other hand, when the switch is "OFF", the
second power ssepipd yith theiswiteliing devadeaR0)vsel thyat thegdurrend flevg g thirouphtthesritchiig- 250V
and the rate of accunul ation of energy is therefore nore rapid. By
enpl oyi ng a nodevigREY wilCalko Svtvt tifouply thédtwo-temiihal nvig it dieniblee (41y [82) dpgrr i bed,
it is possible to ensure conpactness as well as responsive swtching. O
course, fors swidschsgerWhipl)) Bhetwoferntivhl ctéhit embbZia tBE plesP iteinteoxhinpR
restraint, other sw tching nmechani smmy be enpl oyed. An exenplary circuit
whi ch may be usRRsidRdPrteVihe Epritdry CRinBBig® lof T £\RAFShtD lrEnsTorfief 1801 Basf #r1ow
activating, this is, latching and unlatching, a sw tching nechani sm
polarities by pR@a&ick RoeANICHREREAAY, itHd iRPutdo FRANRIJoWeE AIpBly i r&sPOMvel N
Figures 8 and gﬁﬂReferHE&nhg to Fi g%fg:e % Whgll’l t he CPLSJ port pg()}Jnnec ing to the
assenbly of tr i éﬁmi : | . and t hat
connecting to %hg%ggé O%B%%g%q%n egtﬁwlg%ﬁ%hﬁﬁw@gﬁg%?}@%%rs @ and
@ will be conducting 10 through the solenoid 25, thereby generating a
magnetic flux and farfe sfond shir et LEEEA O, FAT IIRGNRL iZhAVIdAG EobR O

the other hand, and as shown in Figure 9, whén the CPU port connecting to

transi st org %%or@yﬁgglg%{fuﬁ @9} hger) .isgpre%i&ﬁﬁgﬁt%%ésgf)?ng%e ?&ds@l}}[{‘ﬁoé theP€

conducti ng, I'ng a current”of an o ol ari nul l'ify,
t | t t f C U i .

ol ar i ty. | hi sOraonfemsk WS e ofgde bl ofiER o) Sha ek BRRE bk fepine
f tivati d, d iwvat i the swtchi.ng. ' i.ch .b d
i thor as an P RGN ot TR B e R e Rl R By pe
pref erabl e thaﬁlet“B%Fnatgtré' swi t ching device (20)

'S
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can be turned off nore easily by using a relay which requires | ess energy
to turn off 20 than turn on. To support this type of non-synmmetri cal
switch, it will be appreciated that the current source associated with
switching of may be biased at a | ower voltage level, for exanple, 2.5V, in
the present case. Jhe secbud power supplytairctih ereffératsy inpbwles ashigipimpeuddnice fnpus

i ncluded to provide operating power when the main swtching device (20) is
inits "ON' stoicait td BsupOWEEryS1ePPleikdgd Chitteh Swigenr the swityh RO“OFFYgmchaéng its
two input term nals connected to the secondary w ndings of a current

transformer. Tpguit & gehbiallp chtfnedtBfinfardIRI 3 thé BiinDBraldh édﬂﬁ;irﬁng?ﬂfersﬁzﬂkhin%
transforner are connected in series with the main switching device (20) so

that the same LurkeRrf, 'Atahage' cBWertd géﬁggug?ecemmn%e&érqﬁg&%gw{ﬂhqaeéﬁfé’) and

the primary windings o e current transforner when t n sw tching

connect ed o 1Re T R fardEAE Rl RPHE pRlast A A et oM R B o

voltage regul atgrs of, different voltage |level, .for, exapple, .1 olt, 5 volt
and 205 vor't, W B Reh Jut S e ol ey e RS RS ot dul e
preferred exanpl e qf l.at chi ng rel.ay .ci ht,, 1t wll not ed.t hat the
Dol tage to be mpntealad?hber e’ SRS BFFor Aotk e tPmpnESriadly o
switching device |s significantly hjgher than that for, turping off the

swi t chi ng deviX&Pping °¥%ﬁ&?3f%@?yéw&ﬂgﬁ (“,&PO‘? S’E%‘FPW%WF 9@%6??56 ﬁ%‘&‘ﬁ&ﬁ iPaTh!P 5
selected so that a smaller energy can be used to turn off the sw tching
devi ce. This ithe freendpawsy syWbause, in general, only a small trickle current
is available to charge up a power storage device in order to ensure a
continuous, supply of power to the voltage regulating circuitries. |ln order
to ensure that suf fihsiiappsight §if el BPVEHLT@PYo? HE ROFIcE SR 06 cirtiih of f
the switching 20 device even though the switch may have just recently been
closed, a sw t¥hirhhis gragiale comicetsd amperise in thersadiching dariesand yrhigh bas adefer gy i s
highly desirable. The voltage regulating circuitry is connected to a power
st orage devi cenpwiimpedaned, aods secopd peweresupply whewt mdichos genepailyi opnestedria
voltage |limting devices such as a 26 Zener di ode as shown in the

Fi gures. The Zwwaliel do dlle svlitahipg delvizenandi havng @l higheinpet idpedance genemdler to
protect the voltage regulators. A small capacitor is connected in parallel
to the | arger oamaniet tresafbesaid dfficudtysinngovidiph power) teetheswiitobieg fand emtenl The
second power supply circuit includes a serial connection of a rectifying 5
bri dge andld npagtaiusolh i tiec O Sard fOFFMS TATRS. Hesdeiho pleSent powerasuppiyt  of
the rectifying bridge is connected to the sanme power storage and cl anpi ng
devi ce and to iri@gstidritagentiinge i@ tchiife Chat Goiver Yugply isS uyiilahle nfar EXe paiel, t o
the control and switching circuitry. The operation of the power switch

swi t chi ngs Wi | dwitBighad Sk pefistdrdl Rirkultry RE thelfovelp tsitts regBRficRs Whethet teFi gur e
3, main the switching device (20) is in the "OFF" state and is to be turned
on. Wien the sydves Bivilch idaYine €ON2Q) tHeSOFR” kthee, " OFF" state, a large vol tage
difference which is substantially equal to the voltage of the power source
wi || appear across the input termnals of the second power supply. The

al ternating vol t ageriRrpRaAkibAef epeser bupplyt MRuROWRI bé explained & fafthdrid@tagW t ch
(20) will be converted into a 15 direct current power supply for feeding

the vol t aggy r egplefdretce MidtG o ithe *OHT™ pitd bf fhb kwitbiing device. When the two power
terminals (11, 12) of the switch (1) are connected to an external AC power supply
with the switching device in its “OFF” state, the voltage across the two power

terminals (11, 12) is generally high and equal to the open-circuit voltage of the power

source or mains voltage which is typically 110 volt in the USA and 220 volt for
15



power requirements of controller unit, the control circuitry and the
switching device (20). In order to close the switch (20), a switching
signal is transmitted by a renptecontrol to the receiver or by the
"soft-touch” button which is connected to the controller unit. Upon
detection of tRueopewii thiv (QFRisgatd leakdgereleetivalpotver bah badbeaihddty caaplafy thelge
transitioned signal, the controller unit wll cause the |atch sw tching
el ements (31) iy tdrBidalstof soeondlpRSREsupply (i &, tHePimany ifideds oFWlie Adtagav | |
flow fromthe regulator (51 ) through the solenoid (25) and into the

l'at ching ci r Cujahsfbritbl) to HAEpdwRst Wbirb& OB ERAIRSIr e IE@E%Steﬁﬁﬂ%'iﬁér&ﬁe Brodsthe DC
current flowi ng through the solenoid will cause the nain swtching device

(70), o, 34 @l 020 DRI By iEy bl s f, 2
TSt an SRR A SRR B EIARGE, ARG

i's inlthe o » age acrosts tne POV su’ppdy
ver OoW. obser vabl. 0 an be o i ne 0 e seco ower
supnly o roui ot e rapgf AL PO 1% R Foal Ik e CARRaY pBRER: ough

the switching devjce as well as through the inary windings aof the current
{rant or ot AR piius & Tacsipondgontesuphly (RBE: o Pitgidomiign® SFng he
first power supply circguit is connected to the secondary w.nding of the
current tr ansf‘@ﬁi’%r t,raré‘?oé@?’f)i %’élge%‘f{élr §‘§°tf°§“°c 6‘?.I151I°id’r FSPIGRInG eCirpBitry W e
flowwng in the primary winding into the rectifying bridge and then to the
power cl anpi ngj’X‘éﬁ‘?émgtt%@r acgeptahle logkage wurreyd digpitsi ﬁé the othpyhand, sincefigepr ee
controller detects switching signals fromthe renote control, the

cont r ol | erlOwi |amivipal, @anent faws thepugh the sviiching édvipsat ith€OF Rt state, ond sived thy

el ements (33) and (34), thereby conpleting a current | oop including the

vol t age 15 r egupuhtothe fBR powehaipplyicirchiiry @thet iertbaturfedtiranstdrmen o4 enmmlagivé 25)
and the switching elenent (32). Since this direct current has a polarity
opposite to the teuswishingwdevich chirawpedie ipowkathahcanvbet denived) freinethe firg sg@illy) and
(32), the magnetic core wll be demagnetized and this wll cause the

swi t chi ng deviduging 268 “QOFF aitdis enifinial.f r om t he "ON' position. Once the main
switching device is noved out of the conductive 20 configuration, the power
switch will beconme non-conducting and the second power supply circuit wll
agai n be put into ddmnrthnswitghargatevicn (20ds inulpTQN’paave)because bethp neerently or age
and voltage clanping unit. 28 In addition to switching by renote control,
a | ocal swist chowgmpedaacy chavdctepistidssofdhsovichingariied (10) at Bes aabf thepbefitidini t .
This |l ocal switch-sensing button is for exanple a soft-touch nenbrane or
spring bi ased dfférbfde a0ksE theVwhitching MehmSh0 @ 1Bbd Gerl New.C SRicE @hd REondpdwephen
pushed. Upon detection of such signals, the controller will send 5

contr olt i n?hs!sgp@& Siné18ddshe hightiaped Bl Vngut ridiitry! heCBbambhcdlls tvBRageedy ant
current path in

across the input of this second power supply circuit will be small during the “ON”

state. Consequently, the power which may be obtained or available from the second

20  power supply during this “ON” state will be minimal or negligible.

In order to provide operating power to the switching control or other
peripheral circuitry when the switching device (20) is in its “ON” state, the first
power supply circuit, which generally obtains its power from the current flowing

through the switching device (20), is provided. This first power supply circuit (60)
16



order to open or to close the switching device. While the present invention
has been expl ained by reference to the preferred enbodi nents descri bed
above, it shall be appreciated that the present invention can be realised
by enploying circuitry or circuit conponents which provide equival ent 10

functions and eRefIRt ﬁlcﬁlﬁeéjhflf)@rt‘ﬁﬁﬁt Rpe@RE cirbuiM | M8 Sis Weh&W coiRaed img from
t he scope and the spirit of the present invention. The specific circuit

enbodi ment s_dgaarAANDSHALnEIEEPRR) Y SREOUhAE thels iR 3 SONUNHEpSLADS N

and appreci ation e scope” an 0 present inveéntion and does

not intend to 4 erént%g éngogs tkl% gWIE)JigI{ etﬁ%ﬁﬂ%L il K\Qfgjt rﬁtgﬁl"@ neg]?émle RIS Qﬁtlregx?es

have been i1l us pre erre enbo nt's respe ively
for use in the adlly

nd _se ond cir UItS e
appr o1 at ed by iR BR SRR IPRR e ARL RS Heb b dt eimslimmeg BhgT B age
with appropriate |n uctive cqu t he r ctive [ sources can
al so be errgl O)?Brdren “f‘ﬂ%rﬂPFBP& Hﬁh?"?‘& Vi BR ege't?al"tt?ll’f@f FOPd%‘g?Stjn fas
been explained, (it will be appreC| at ed that ot her simlar or equival ent
rel ay menber s sWitphingdericsds nraligihle dusdo pgscsswrilylenavalching-on fgpedassenr e, whi |l e

the present latch relay circuit has been explained by reference to specific
| atch relay and other circuitry, it shall be appreciat ed that ot her. ways of
realising latch rel8§ StYFtCIBP&élPVIE‘? (2Q)i1¢ geresplyapangrobed andhdaydbXatIfEng| oss
of generality. In sunmmary, the invention has disclosed a 29 useful power
switch with [ iceuipdi@r ediidioit iw| tuen gorialied i@ epnteollex Wpitwfi0} hsuelirashav e

w de applications. 30 CLAIM5: 1. An electrical power switch including a
first term nalmicwpmeeserl Aeoisspniadicatar €30 tix hicfgatde Wicduied domesst ingjfasaisel i r st
and said second termnals, switching control neans for operating and
control l'i A§ sdhad agwsert ozahibwgnmaubctef tha mcbtantanvesussupiohipg Stats ofdhe powercwitakct ed
to said first and said second termnals for supplying power to said

swi t chi ng cont(t)l Sireardectrial gowawsr requipgl 1 operatelithe ywitehingidedcea (209 foage
transform ng neans and a current transform ng neans, said voltage
transform ng rRafple] RCopAES @NclofRPE sGAtEl hé coftrdli dilduiktp@hichCRcmaaNdet ed i n
a circuit branch which is generally parallel to the branch containing said

swi t chi ng devilgghing @iréhlﬂ-@\%lﬂxi tmreteﬁap&t@fem REmPRANEe coatolide Gnid (40) Hpdt
circuit of |ow inpedance

indicators, and, since DC is generally required, a common voltage regulating circuitry

15  (50) is generally connected to the first and second power supply circuits (60, 70) to

maintain a constant DC voltage level regardless of the switching states of the

switching device (20).

Furthermore, since different components in the circuitry may require different
voltage levels, the voltage regulating circuitry (50) may include a plurality of voltage
20  regulators or a combination of voltage regulators with potential dividers to supply the

various DC voltage levels.

In order to control the actual or physical switching of the electronic or electro-

mechanical switching device, the controller unit (40) sends out a switching signal to

17



serially connected with said switching device between said first and second
termnals, wherein said swtching device includes a sol enoid operated
contact sw tching nmenber, said contact sw tching nenber being novabl e
between a circuit-closing position (the "ON' position) and a

ci rcui t-openi nNbe BeKitdi lcRBuifry 10) 18 trileF or Pa@ﬁih{ei tﬁé‘)actuﬁaégﬂnﬁ@%?&ési@’\bf i ng

menber remains In either said’circuit closing or said circuit-opening

positions unl ! i i i S t through said
solenoid to sﬁ%ﬁlﬁgg?ﬂ%{ﬁzgfﬁ@q‘d&%ﬁ C%f?}%&ﬁéﬁ@gﬁ@@% said circuit-closing
position ("ON' position) to said circuit-opening ("OFF") position or from
said circuit-openi ) " 1 i i,reui t.-Gl OSi: "ON' ). 20
position. 2. A sw ? gﬁgdgg@r%lr ng&%l% cgllﬂgjltllrghbli%\%agrael%{i Esagﬁl(f @vﬁ%ﬁ?‘%& éﬂfrrent
to switch said,contact sw.chi.n nber..f rom sai.d "OFE" position.to,said
YO posi t | on RIS AlepEe s Aedlo R e bR it g BE QR i AP,
switching said contact switchin nber, framsaid "ON' position.to said
"OFF" posi 1 orfonadpied o 3 fewgie el signt MEYS @rhist il Ao deROUR 8T Bont act
switching nenber is held in said "ON' _position by a magnetjc core after a
swi t chi ng cur riémetebf rapsijtied swifelig signah the Slw? ErePiver qangobidhe eantrelleiingugh
said solenoid to magneti se said magnetic core. 4. A switch according to
clai m 3, wher ¥R whick wilbi tym seadypytepitalngingugtions torfhe eentel eirewiins fesrbyon:
position to said "OFF" position after a switching current of a direction or
pol arity oppostheegingthe swiching satesipftheswitchingrdevice &0)-pol arity is sent through
said solenoid in a direction to denmagnetise said initially nmagneti sed
magnetic core. 5. A switch according to claim1, wherein the energy
required to sw tch Buthermosntinordergo pgranyhodate Hasalbswitdhinenepiong 2 sofrtowsdsi t i on
to said "OFF" position is lesser than that required to swtch said contact
swi t chi ng Henbsittoh (lisasalcoh@beated to ghes@intiolle@?0)p b 5o fotouckh buttonsmiy bd; for
according to claim1l, wherein said solenoid is connected to said sw tching
control neans exampleaprohidad o theowilliplyte swwéice of tit stwitcly Thersoftitouch switch mags a 15
first swtched circuit branch connected to a first voltage source for

swi t chi ng " ON'fos axansse)i ihcltdeng medatbrane oasprirg-saeed sditshing dbwice ehichwetdshimanch
connected to a second voltage source, for switching off said swtching

devi ce, the vodléchiel siknslaé thefdohBblley ahit ¢4 wiheh lits gerliiial goth@h &€ pidssed ihfoat of
sai d second vol tage source. 7. A switch according to claim®6, wherein said
first sw tchedcdnidticive engiganedt. of said

15 When soft-touch switching is actuated, the controller unit (40) sends out
switching signals whenever switching instructions are detected at the designated soft-
touch buttons (41). To avoid erroneous detection or interpretation of switching
commands, signals indicating or corresponding to a change or transition of state are
selected as preferred switching instruction so that prolonged, extended or un-

20  interrupted pressing of the soft-touch button will not be interpreted by the controller
as repeated or multiple switching requests. These switching instructions can, for
example, be obtained by a constant or regular monitoring of the soft-touch button (41)

by the controller unit (40) to detect for a change or a transition in the actual or
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20 latching circuitry includes a transistor with a comon-coll ector
connection and a transistor with a conmon emtter connection connecting to
the two termnals of said solenoid. 8. A switch according to claiml1,
wherein said contact switching nenber is noved agai nst spring urge when
noving from rsrghﬁlsic'ap%ﬁngegﬁldahgﬂgﬁ o el sthitchib sPRS! (ADBn 3lampldndl seidiingONt act
swi tchi ng nenber noves wWith spring assistance when noving fromsaid "ON'

position to smsqustgﬁ%anﬁggmh%ﬁt %@me/éoﬁtmlfemha%pé&i&gmeo&&i hdliglgivaaper ei n

said switching control ns sends currents of oppaosition directions or

polarities throﬁ%hﬁ?df@-'b %Qgir%uftgr%ﬁl\%stiﬁﬂﬁgas%og’gs@ﬁq— u%Ectﬁ)ﬁi d sw tchi ng

device. 10. A swtch according to c erein saild swtching control
means i s connected to a signal receiver for receiving renote control

SLona o et o 9" his BAES KenbAiANG ROLE dbirRY SRR AN i @ThE AL, Pover

supply circuitry. w tch accordin n sai d”’sw t chi ng

control means i s connect 10 to a.lpcal caontro] a a s emt ont r,o0l

Conel ver | an; aantdn it ATt B Rl B SO SubRM % 4 o
swi t chi ng devi ce. upon detection qf sw.tchi denand signals from either

sai d Iocgl cori? ?@FgBFn@éF‘Be‘?téli‘Fﬁo g "-}UHPT}Q)?QEOQDA%W tcﬁ according to claim

11, wherein said switching demand signals include a signal with a variation
of magnitude within_.a pre-determ ned, peri of time.. 15 13. A switch
according to cl ai m6£,°°§ﬁ%r‘gi%ﬁsba% Boeig%alaiﬁ‘f%ﬂﬁ ac?ﬂﬂ"i%?h %r%té%‘saﬂpgarégdﬂr?&at ed to
at least a first and. ,a.second swi.tching signal, sensors jch hare

conj unct i vel y SYURHRE fidce tg&i“ﬁ“s\'ixﬂ??l’?ﬁ’h%“@hgg?&e tﬁﬁ@g?’\ggﬁémd a$@sCthi ng
signals to operate said switching device, upon detection of a swtching
demand si gnal °F Aigstamipr Grnspittneaetvatsping sigalite thovmagrp-confrodlecvpiti(4Qy The cl ai m
1, wherein said contact switching nmenber is brought into the "ON' position
by magnet il8i ngnigrorrggtieliar d4@oerethprienapioesssorsiiitathew sengle switohing signg tethder in
its "ON' position by the residual nmagnetic force in said magnetic core
after the nagswitthsaatepteror therswitehing dondegbpear ed. 25 33 . A3[. AF@ A3S. A

@ A3hS. A3S. AF@ A3S. A3S. A, . AS. A @A@ A3, . A3. AQ Af . AFf . AS. A3S. A@ AS@ A

, . AF, . A39. AFL. AF9. A3, . A % A", % AF9. AFL. AF90<BU> n \+} w
In some circumstances, the soft-touch button may be continuously pressed

while a genuine switching signal is also transmitted by the remote controller to the
micro-controller at the same time. To avoid the genuine switching signals from being
15 shielded or hidden by the false signals, the signals originating from the various
detectors or sensors are preferably conjunctively combined so that the control unit
will cause a change of switching state whenever a genuine switching signal is
detected, even though a false switching signal is present. In order to accommodate the
various sources of switching signals, a conjunctive decision circuitry such as an “OR”
20  gate (43) may be placed intermediate between the input port of the controller unit and

the switching signal sources to cause switching.

Referring to Figures 2-9, a specific circuitry embodiment of the power switch

of the present invention will be illustrated by way of hybrid block and component
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contact switching member which is magnetically coupled or connected to a solenoid
based circuitry. The magnetic coupled switching member includes a polarised or
magnetised magnetic member so that it will move into or out of a conductive

engagement, depending on the direction of the magnetic force generated by the
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5 In order to provide a compact power switch of the above-description so that

the switch can be fitted in a small and confined space such as a wall cavity for a
standard wall-mounted power switch, it is highly desirable that the switching device
can be actuated and changed from the “ON” state to the “OFF” state or vice versa
with a small actuating current and that only very minimal or no current is required to
10  maintain the switching device in its non-transitional operating states. This is desirable
since the current required for switching and maintaining the switch will determine the
size of the current transformer and have the overall switch size. It will be appreciated
that a small current requirement means lesser current transformer windings and hence

a smaller physical size.

15 In order to achieve the aforesaid requirements, a preferred electromechanical
switch (35) as shown in Fig.9 is used as an example. The relay switch (35) includes a
first and a second switch contact terminals (21, 22) made of a conductive material, a
mechanical actuation lever (23) and a magnetic core (24) with solenoid (25) windings
which are wound above the magnetic core. The relay is preferably designed so that
20  the current required for switching can be kept to a minimum and no or only a minimal
current is needed during non-transitional states, that is, when the switch is either at its
“ON” or “OFF” states. By selecting a magnetic core of a suitable material, the
magnetic core can maintain a high residual magnetic force after being magnetized

while a small reverse solenoid current can be used to demagnetize the magnetic core.
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spring contact plate (21) (or the contact switching member) to move left and close the

5  two contact terminals, thereby switching the relay switches from “OFF” to “ON”.

When the switch is in the “ON” state, no solenoid current is needed to
maintain close contact between the two terminals because the residual magnetic force
in the core (24) will be large enough to resist the resilient bias of the spring contact
plate. Thus, the “ON” status can be maintained without continuous current supply.

10  When a solenoid current of a reverse polarity is applied, the magnetic core will be
demagnetised, at least to some extent. The magnetic core is designed so that the
residual attractive force between magnetic core (24) and actuator lever (23), if any,
will not be sufficient to maintain electrical contact between the two contact terminals.
As a result, the spring contact plate will deflect and separate from the stationary

15  contact plate (22) under its own spring bias force, thereby switching the relay switch
from “ON” to “OFF”. Likewise, the “OFF” status can be maintained without solenoid

current as this is the at rest or equilibrium position of the contact plate.

Since the switching operation of both turning “ON” and turning “OFF” only
needs a pulse or a short duration of solenoid current, the average current requirement

20  can be kept to a minimum.

Referring to the Figures and with particular reference to the latching circuit
described within the dotted box, when the switching elements (31) and (32) are

closed, a DC current of a first polarity will flow from the voltage regulating source
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current of the opposite polanty will flow from the voltage regulator (52) into the
5  switching element (34), through the solenoid and into the switching element (33),
thereby demagnetising the magnetic core. The latch switching elements (31, 32, 33
and 34) and the solenoid are arranged in the present example so that when a current of
a first polarity flows from the switching element (31) through the solenoid (25) to the
switching element (32), a magnetic force which is large enough to attract the magnetic
10 member on the switching device to a close-circuit configuration will be produced.

This magnetic force will have a residual magnetisation in the magnetic core after the

transient magnetising current has disappeared.

On the other hand, when current flows from the voltage regulator (52) to the

switching element (34), through the solenoid and then into the switching element (33)

15 into ground, the magnetic core will be demagnetised. Consequently, the attractive
force which holds the magnetic core (24) and the actuator lever (23) together will be
diminished or disappear. As a result, the spring biased contact plate (21) (or the
contact switching member) will depart or separate from the contact with the stationary

plate (22) due to its own spring biasing. An example circuitry which will perform the

20 functions of a latch relay suitable for use in connection with a solenoid circuit is
shown in Figure 9 and detailed explanation of the relevant circuitry will be described

below in this specification.

23



10<810%& ()-Ll 4 10%& ()-f 21 10%& () - DEr EEFQFFdEbC !SIl 9

10%& () - Z10%<& () - 9- 109%& () - |

10%<& ()-910%& ()-sZ10%& ()- FFG GGHDHIEBC !SIl L 10%& ()-L10%& ()-9
10%<& () - MLO%<& ()-t10%& ()-9 10%& ()-DHHH. I}111dEBC !SI

, 10%<& () - LL*' 10%<&h (His GHAIL(a relay &witClomachahisin&ghid00m &e (vitcHeM“ODWsE, () - |
JrdyJ| J}J3=33IxnbC !SI @10% & ()- 10< 10<

10<810%&' () - "@Pm%sﬁdeétlvdﬂﬁﬁ%Sa&hét)zide&ﬂ‘Vd’sﬁidghetihﬂﬁgl%KléKﬁthrﬂb@ hdsSbeen
f109% & ()-Lfglo% & () - 10% & ()-Ls10% & ()-Y

10% & () - LYT1001i86d.) 0fRdukde RNk MYNERRE-OFP! dwitchBi¥ichn ﬁl)so bé@c%e%e& YespaeBION & () -
“sI 109 & ()- 109 & ()-  10% & ()- MN NYNNNWOJEnDC |

SO010% & () - & - h034& Qtv%\%ng 7 319%@1&1&21 % th ble modjficat

10% & () - s$31%{>)/ %‘ : P& 100&&" () - S(%?Ot‘?’/“é? eatigns: o

10(810% & ( A kO ar “ORE"

9100& () - 9%10@%% nighds ?i‘%%? %E% %@%ﬁ%ﬁ?@@és %I%ﬂ;%g?? fa‘{?‘f: ON" or "OFE".

Dok L R i b
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mechanism which requires different energy for switching “ON” and “OFF”.
Specifically, the relay of the present example requires more energy to switch on and
less energy to switch off since it will be appreciated that more energy will be required

10 to pull the electrical contacts together while less energy is required to separate the

electrical contacts since they are under spring bias urge when in contact.

A non-symmetrical switching mechanism is preferred in the present
application since it is highly desirable that the main switch can be turned off at any
instant after being switched on for practical convenience and since it is observed that

15  the accumulation of electrical energy during the “ON” state of the switch, which is
required for turning off, will be much slower than that accumulated during the “OFF”
state of the switch for turning on. This non-symmetrical rate of energy accumulation
occurs because when the switch is “ON”, the additional on-state voltage across the
switching terminals (21, 22) must necessarily be low and since a compact or small

20  sized current transformer is required in order to ensure a compact switch, the rate of

energy accumulation must be slow.

On the other hand, when the switch is “OFF”, the second power supply is
under a relatively high voltage of between 100-250V and the rate of accumulation of

energy is therefore more rapid. By employing a non-symmetrical switching
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An exemplary circuit which may be used to provide switching or reversible

5 currents for activating, this is, latching and unlatching, a switching mechanism

polarities by magnetizing and demagnetizing a magnetic core is shown in Figures 8

and 9. Referring to Figure 8, when the CPU port connecting to the assembly of

transistors Q1, Q2 and Q3 is at a high voltage level and that connecting to the

assembly Q4, Q5 and Q6 is pulled low, transistors Q2 and Q3 will be conducting

10 through the solenoid 25, thereby generating a magnetic flux and force of a first

direction for magnetizing the core. On the other hand, and as shown in Figure 9,

when the CPU port connecting to transistors Q4, Q5 and Q6 is pulled high, transistors

Q4 and Q6 will be conducting, thereby providing a current of an opposite polarity to

nullify, at least to some extent, the effect of the current of the opposite polarity. This

15 latching circuitry provides a simple and efficient means for activating and de-

activating the switching mechanism which can be made either as an IC or using

discrete components.

As mentioned above, it may be preferable that the main switching device (20)

can be turned off more easily by using a relay which requires less energy to turn off

20  than turn on. To support this type of non-symmetrical switch, it will be appreciated
that the current source associated with switching of may be biased at a lower voltage

level, for example, 2.5V, in the present case.
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the same current will flow through the main switching device (20) and the primary

windings of the current transformer when the main switching device is in its “ON”

state.

The output of the rectifying bridge is connected to the input of voltage
10  regulating circuitry which includes voltage regulators of different voltage level, for

example, 12 volt, 5 volt and 2.5 volt, for the various circuit requirements.

In the present preferred example of a latching relay circuit, it will be noted that
the voltage to be applied across the solenoid for switching in the main switching
device is significantly higher than that for turning off the switching device. This non-

15  symmetrical latch switching mechanism is selected so that a smaller energy can be
used to turn off the switching device. This is preferred because, in general, only a
small trickle current is available to charge up a power storage device in order to
ensure a continuous supply of power to the voltage regulating circuitries. In order to
ensure that sufficient energy is available to the solenoid to turn off the switching

20  device even though the switch may have just recently been closed, a switching device

which can be turned off with a minimal energy is highly desirable.

The voltage regulating circuitry is connected to a power storage device which

includes a parallel connection of capacitors and voltage limiting devices such as a
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The second power supply circuit includes a serial connection of a rectifying
5 bridge and impedance branch across the two power terminals. The output of the
rectifying bridge is connected to the same power storage and clamping device and to

the voltage regulating circuitry for supplying DC power to the control and switching

circuitry.

The operation of the power switch switchings will now be explained in further

10  details. Referring to Figure 3, main the switching device (20) is in the “OFF” state
and is to be turned on. When the switching device (20) is in its “OFF” state, a large
voltage difference which is substantially equal to the voltage of the power source will
appear across the input terminals of the second power supply. The alternating voltage
appearing across the two power terminals of the switch (20) will be converted into a

15  direct current power supply for feeding the voltage regulator which in turn will fit the
power requirements of controller unit, the control circuitry and the switching device

(20). In order to close the switch (20), a switching signal is transmitted by a remote-
control to the receiver or by the “soft-touch” button which is connected to the
controller unit. Upon detection of the switching signal, for example, by detecting an

20  edge transitioned signal, the controller unit will cause the latch switching elements
(31) and (32) to be closed. At this time, a direct current will flow from the regulator

(51) through the solenoid (25) and into the latching circuit (20). The resulting
magnetic force generated by this DC current flowing through the solenoid will cause

the main switching device (20) to be closed.
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On the other hand, a significant current will flow through the switching device
as well as through the primary windings of the current transformer when the switch is
“ON”. Since the rectifying bridge of the first power supply circuit is connected to the
secondary winding of the current transformer, electrical energy is coupled from the

10 current flowing in the primary winding into the rectifying bridge and then to the

power clamping and storage circuitry.

Referring to Figure 1, when the controller detects switching signals from the
remote control, the controller will send controlling signals to close the latch switching
elements (33) and (34), thereby completing a current loop including the voltage

15 regulator (52), the switching element (34), the solenoid (25) and the switching
element (32). Since this direct current has a polarity opposite to the current which
flowed in latch switching elements (31) and (32), the magnetic core will be
demagnetized and this will cause the switching device (20) to bounce off from the
“ON” position. Once the main switching device is moved out of the conductive

20  configuration, the power switch will become non-conducting and the second power
supply circuit will again be put into dominant operation and supply power to the

power storage and voltage clamping unit.
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5  controlling signals to the latch relay circuit to establish the relevant current path in

order to open or to close the switching device.

While the present invention has been explained by reference to the preferred
embodiments described above, it shall be appreciated that the present invention can be
realised by employing circuitry or circuit components which provide equivalent

10 functions and operate on different parametric values without departing from the scope
and the spirit of the present invention. The specific circuit embodiments described
herein are merely provided to assist understanding and appreciation of the scope and
nature of the present invention and does not intend to be restrictive. For example,
while two rectifying bridges have been illustrated in the present preferred

15 embodiments respectively for use in the first and second power supply circuits, it will
be readily appreciated by persons skilled in the art that a single rectifying bridge with
appropriate inductive coupling from the respective power sources can also be
employed. Furthermore, while a relay of a particular design has been explained, it
will be appreciated that other similar or equivalent relay members can be used without

20 loss of generality. Furthermore, while the present latch relay circuit has been
explained by reference to specific latch relay and other circuitry, it shall be
appreciated that other ways of realising latch relay or other circuits can also be

employed without loss of generality. In summary, the invention has disclosed a
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1. An electrical power switch including a first terminal, a second terminal, a
switching device connecting said first and said second terminals, switching control
means for operating and controlling said switching device, and power supply
5 circuitry connected to said first and said second terminals for supplying power to
said switching control means, said power supply circuitry includes a voltage
transforming means and a current transforming means, said voltage transforming
means includes an input circuit of high impedance connected in a circuit branch
which is generally parallel to the branch containing said switching device, said
10 current transforming means includes an input circuit of low impedance which is
serially connected with said switching device between said first and second
terminals, wherein said switching device includes a solenoid operated contact
switching member, said contact switching member being movable between a
circuit-closing position (the “ON” position) and a circuit-opening position (the
15 “OFF” position), said contact switching member remains in either said circuit-
closing or said circuit-opening positions unless and until a switching current is
sent through said solenoid to switch said contact switching member from said
circuit-closing position (“ON” position) to said circuit-opening (“OFF”) position
or from said circuit-opening (“OFF”) position to said circuit-closing (“ON”)
20 position.
2. A switch according to claim 1, wherein said switching current to switch said
contact switching member from said “OFF” position to said “ON” position has a

direction or polarity which is opposite to that for switching said contact switching

member from said “ON” position to said “OFF” position.
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said “ON” position by a magnetic core after a switching current of a first direction
or polarity has been sent through said solenoid to magnetise said magnetic core.
4. A switch according to claim 3, wherein said contact switching member is moved
5 from said “ON” position to said “OFF” position after a switching current of a
direction or polarity opposite to said first direction or first polarity is sent through
said solenoid in a direction to demagnetise said initially magnetised magnetic
core.
5. A switch according to claim 1, wherein the energy required to switch said contact
10 switching member from said “ON” position to said “OFF” position is lesser than
that required to switch said contact switching member from said “OFF” to said
“ON” position.
6. A switch according to claim 1, wherein said solenoid is connected to said
switching control means via latching circuitry, said latching circuitry includes a
15 first switched circuit branch connected to a first voltage source for switching
“ON” said switching device and a second switched circuit branch connected to a
second voltage source, for switching off said switching device, the voltage of said
first voltage source being higher than that of said second voltage source.
7. A switch according to claim 6, wherein said first switched circuit branch of said
20 latching circuitry includes a transistor with a common-collector connection and a
transistor with a common emitter connection connecting to the two terminals of
said solenoid.

8. A switch according to claim 1, wherein said contact switching member is moved

against spring urge when moving from said “OFF” position to said “ON” position
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currents of opposition directions or polarities through said solenoid for switching
5 on and off said switching device.
10. A switch according to claim 1, wherein said switching control means is connected
to a signal receiver for receiving remote control signals, said signal receiver is
operated by power obtained from said power supply circuitry.
11. A switch according to claim 1, wherein said switching control means is connected
10 to a local control and a remote control receiver, said switching control means
sends out signals to operate said switching device upon detection of switching
demand signals from either said local control or said remote control.
12. A switch according to claim 11, wherein said switching demand signals include a
signal with a variation of magnitude within a pre-determined period of time.
15 13, A switch according to claim 1, wherein said switching control means is connected
to at least a first and a second switching signal sensors which hare conjunctively
connected, said switching control means sends out switching signals to operate
said switching device upon detection of a switching demand signal from any of
said sensors.
20  14. A switch according to claim 1, wherein said contact switching member is brought
into the “ON” position by magnetising a magnetic core which hold said contact

switching member in its “ON” position by the residual magnetic force in said

magnetic core after the magnetising current has disappeared.
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