4 August 2006 A TWO-W RE PONER SW TCH W TH LI NE- PONERED SW TCH

CONTROLLI NG MEANS FI ELD OF | NVENTI ON The present inventi QF&urgvfslt%O%S to

el ectrical power switches and, nore 5 particularly, to electrical power
switches including |ine-powered switching control mneans. Mre
specifically, this invention relates to a renote controll able two-term na
AC el ectrical power switch including a |line-powered switching control

neans. Yet nore ARYOIWIRE POWER SWIDOHWITHAINEYPOWEREDSWISCEt 0, this
invention also relates to retro-fittable two-term nal wall-nountabl e power

swi tch including |ine-powered 10COSMTREECING VEARY! € swi tching control
means. This invention also relates to circuit arrangenents for switching -

on and off an electrical |oad by |ine-powered automated swi tching control

means. BACKGROUND OF THE: | NVENT! GkEAD oF p¢ViNGebNpower switch is generally
connected in series between a |oad and 15 a power source in order to
connect or disconnect (switch on or off) a load froman alternating

current (AC) power TEOWr&ent Wiehtid@elath o eiestritsl bb\fer’ htchet At tiore |
generally | ow i npedance appears between the term.nals of the swtch and

el ectricals ppwREuY, ko fele@Michr ﬁ‘?ﬁéf rseﬁeﬂé@eﬁmﬁ&u% gﬁgﬁt}%ﬁ%@%ﬂjﬁ% ﬁ&t&?o AC

mains, to the load. On the otl hand, when t isin the F
of the ol t el T Borale SAPIRRI G S EAGRE: 'y IR RSP b R " °
_energy fromtRe HOWelal SOWLCE iR 1ﬁé}l?dli1go g(iline-]pc)\%er@clll gvl'\lrﬁ(t:hh%gogo?ltrdl means. Yet
' more specifically, although not. solely limiting thereto, this invention also relates to
retro-fittable two-terminal wall-mountable power switch including line-powered
10  remote-controllable switching control means. This invention also relates to circuit

arrangements for switching on and off an electrical load by line-powered automated

switching control meéns.
BACKGROUND OF THE INVENTION

An electrical power switch is. generally connected in series between a load and
15  a power source in order to connect or disconnect {switch on or oﬁ) a load from an
: altérnating current {AC) power séurce. When the switch is in the “ON” State, a.‘
generally low impedanc_g api)ears befween the terminals of the switch and electrical |
- power will flow from the power 's_o_ulil'ce,. for example, the AC -'mains, to the load. On
the other han(_i, when the switch is in the “OFF” state, a very high impedance Willl-
" : 20 - g_enerally appeér across the ‘tenniriéls of &e switch, thereby preventing or blocking the |

flow of electrical energy from the power sdurce to the load.




A conventional two-term nal power switch generally includes a conductive
contact switching nenber which is pivotable or novabl e between & "ON' and
an "OFF" position corresponding respectively to the con SUEHH gnd or

di sconnection of - the two termnals of the switch by the netallic
conductive nmenber. 5 Electronic swtching devices such as power MOSFETS,
transistors or thyristors ﬁre commonly used, as switching neans in

el ect roni ¢ cont r ol P EFECRl; Wertermppaldgtowstswitehe senstally dnelyglas ch congluctive be

done wi thout physically noving the - conductive netallic nenber as in the
case of convefRtHeshaVitcking msmber whigkjepivotable or orvablatbetweoh ta FONTramd aacr 0Ss
such devices is usually large and generates waste heat 10 which causes heat
di ssi pati on pr@bFepgsitioagpaespandipg wispsstivéle te thietcotmer$oneand| o slsdorinection ¢al |
confined space, such as inside a wall socket. Electro-mechanical swtches
such as rel aythewp tshminalslof e switolpbe this Inestaliocaidadtive enefiberer connected to a
magnetic core and coupled to a solenoid are also found in present day
automat ed el ectrical power sw tches. However, conventional 15 rel ay

swi tches aYe usualFlgctimick pwitchdng edpyicee saclc ot powaUu MOSFETSN trimistiRd grai N a
sw tching state. Such a continuous current causes heat dissipation problens

as wel | as pibyestorsupptompoplosetsas EligbinkQnéds O MRS SmFBIAARbLGAba]
switching, devices are particularly attractive nowadays because they can

be used.in sofdwdroswitches siist Oswitchihg M thehisne: %ﬁﬂh@lﬁegh Hally @ioving  the
remot e-control sw tching, notion-sensored or other 0 det'ecti on-based

power swi t chi @@deist eReallid VehBerSAT ihthOBEE o eoRiehdIBE Skt t ﬁ%g&;;fﬁ@e”es
e

are generally preferred, such preferred switching schenmes or devicés

general |y requNIfaeVSIRBBURE £RRE s@h & Ishly hi Gl At §,94
control ling and/or eff ggti ng the act uaﬂe%vﬁmmsgﬁpnlg%efa%& %%cﬁr?tigsoﬁ?a%heaﬁ
10 which causes lheat. dissipation problems, especially when the switch is enclosed in a

~‘small confined space, such as inside a wall socket.

Electro—m.echanical switches such as relays which include a moveable
conductivé member connected to a magnetic core and coupled to a solenoid are also
found in present day automated electrical power switches. However, conventional

15 relay switches are usually bulky and require a continuous current to maintain a
| switching state. Sucha continudus current causes heat dissipation Ijroblems as well as
-_ poWer supply problems. Electronic or electro-mechanical sWitChing devices are |
pafticula:ly attractive nowadays because they can be used in soft-touch or automated |
s“dtching s¢hemes such as remote-control switching, moﬁon—sensored or other

20  detection-based power switching systems.

While soft-touch or automated switching schemes are generally preferred,.
‘such prefer_red swit’ching schemes or devices generally require automated control and

| switqhing cirCuitry for cqntrollirig and/or effecting the actual switching. In addition, a
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4 August 2006 power switch which is renotely controllable will provide

great convenience to the public. However, such autonated or repote

control l able switching schenes generally require a pomer‘“’é’ﬁbsﬁrzgﬂts usual ly a
DC source but not necessarily limting thereto, to operate the control and
automated swtching circuitry or the signal receivers. 5 For a three-wire

AC wiring system in which the live, neutral and earth termnals are

avai | abl e, th@owenswith whick i restvitely coitradiable rwillqpevidé preat @owmerticnva o g

obt ai ned by connecting a power supply circuit between the "live" and the
neutral or eavblic. tHowrdveabeh attowetedror rdndute eoritrotlablé sveitoABgWekdnitg g&ﬂ&ilgm in

-~ which the live or phase wire is connected through via a switching device
‘no neutral or remirtha gosrerbuplys ulidilgraeD@ \sairce Bhiend MecdsReilP Rl R thereBORET

supply may be obtained froman external power supply or diréctly fromthe

AC powver sour operateithd daftrblaihll @litofaRe swRtHIAPHENIHYR the ELAkLREPOVEr NMay be
obtained fromthe live wire alone or by additional wrings to the power

source, this will usually involve additional wring works which may be

expensi ve &ind unsi Bt & Ythred SvilebXCOWEINY, sybfemWih lwiigh ,ag,vg,q;g, 3RERA Sarldf e&{ﬂe power

supply to the control circuitry can be obtained directly fromthe I'ive

wire of the painakOAME Qeaiiagleyvﬂie%nirgleoﬁmiiﬂhgi cufﬁ?%?attlﬁg\ﬂﬁ%v%p&%& be

requiring, a separate power supply or additional wrings. e a’ power

switch is usegpthied gye&ﬂnggﬁl{gi %%?B%ﬁ%éﬁme&&nqh Wb g ﬁ%vligglgarrent , for

exanple, for installation a ower swtchi1n a pr Wi r ed

1. ket, | ; i . t.i.cal I, diti I
VAT ookt Heplndol SRsal oo s NaSHASE b B AR,

wirings to supj e necessary power. For _ : _ (
power sour ce ikt iR LRKLLARIS A USRSl g SRt Yo 20 S bl fendingls’ 1 1Y
10 afe available and the operating power supply may be obtained from an external power
suppiy or directly from the. AC power source. In the latter case, aIﬂldugh the
‘operating power may be obtained from the live Wire alone or by additional wirings to

the power source, this will usually involve additional wiring works which may be

expensive and unsightly.

15 Obviously, it will be advantageous if the power supply to the control circuitry
- canbe Obtained directly from the live wire of the power source to Which the switch is-

. connected without requiring a séparate power supply or additional wirings.

.%ere a power switch is used'-'.in location-fixed applications in a 2-wire
envirorment, for example, for in‘stallaﬁbn as a wall-mount ﬁower‘ switch in a pre- -
20 wired wall Socket, it may not be gcondmibal or practical to provide additional wirings |
' ,-fo supply the necessary powér. F_or -suqh'applications,' an extémal power sourcerwill |

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




4 August 2006 external power supply usually means additional running costs
as well as a nore bulky and unsightly swi tching device. Hence, it wll be
greatly advantageous if there can be provided sw tching 4 duepl 2 circuit
arrangenents in which the control or other peripheral circuitries can 5
obtain their operating power fromthe live wire of the AC power source to
which the switch is to be connected. However, since a power switch is :
usual |y connel¥&enal powes swnnbyusyliymgansrdditional rivwingsrests nhwell woa pokemullof an AC
power source, the problens of getting line power to control switching are
wel | known. | angansightlylsuitching deyiwsr switch is generally characterized by a
hi gh open-circuit voltage and a very |low open-circuit 10 | eakage current
when the switch is in the "OFF" state. At the sane tinme, the switch is
general |y charact eHetasd ithyillab¢ gveatly celeantigeousi i thrert teag de girdvided bwiiching
close-circuit current across its two-termnals when the switch is on the
"ON' state. Bdedcser cifcuitresagenanheinertichcthat@iors: dlidr eriphet biraiiBice¥dnst f or
. suppl ying operating power to the controlling and sw tc%i ng circuitries

during both t bbtainGhir epetatingipoives fraah@fivawikd of e iNpoWw R eb&LO IEwhich ai | | be
advantageous if a two term nal power switch with line-. powered swtching

and control | i sgiteh jsauliberopnddciral Udbwisref, RIRE 8-foat Eﬁﬁchcfsrlﬁléglﬁf dohn@ed il M CUI T
arrangements can be provided wi thout undue conplexity and I'n a suftficiently

conpact .for m sdrids Wit 164dGd HeFiteh HRAWR errs%ﬁar?}\b‘iﬁ&}v%{ Youlle, fie! ?oLf)ilér?

arrangenents, it will be 20 highly advantageous i e a t1ona So(fn-state '
071200 & O, PP ) Schli s LIS, HBaBL L o
e Stn e e AR el R e
on-state j, leakage current when the switch is in the “OFF” state. At the same time, the switch is
- generally characterized by a low c.lose-circu_it voltage and a high close-circuit current
across its two-terminals when the switch is oﬂ the “ON” state. Because of these
inherent characteristics, problems exist for supplying operating  power to the
controlling and switching circﬁitn'es during both the “ON” and “OFF” state of a
15 switch. Therefore, it will be advantageous if a two terminal power switch with Iihef.
powered switching and controlling circuitry (including remote-control circuitry) or
. circuit arrangements can be provide& without undue complexity and in a Suﬂiciently ‘

compact form.

| In providing such line-poﬁ(ered_circuitl'y_or circuit aﬁangements, it will be
20  highly advantggeous if the additionél on-state voltage drop across the terminals of the .
switch and the additional off-staté‘rleakage current due to thé power supply to the:
 control circuitry and the swﬁchihg devices can be maintained to a minimum. A low

oﬁ'-statg leaking current of less than '2011__1A is general,ly'rcquired while a low on-state



4 4 August 2006 voltage drop is preferred since the product of, the
current and the voltage drop generally correlates to tthggu%50£i ssi pation
by the power switch itself In many conventional automated power sw tching
circuitry, triacs or thyristors are usually utilized to facilitate

el ectronic or non-contact power sw tching. Because 5 of the inherent
forward voltage drop of triacs or thyristors, power dissipation becones

si gni fi cant aMeltage alrops jis) Riefgredetinger hgamnednch of dhee cement j and| the |volthgegtiep
current applications where a power switch is enclosed in a snmall and
confined spacgengtatly aefrelatoy todhe pyear diskipatjonthythegpoawepbweitchi itsed wal | socket or
cavity in case of a wall nmounted power switch, triac or thyristor based
swi tching devices nmay not be suitable due to the 10 need of forced

ventil ation. Hencdn manywphvenijenad putgmetad perdsrawitelyeg citcuitng tiace anthigdstes ovi ded
~ non-triac- or non- thyristor- based switching devices for use wth the

.. af or e- descr i bard ubiatly -utidwel todfacibtatet dévitrogic @ mba-odntat powet switdhtngl Mdchist at e

- electronically controlled power switching while alleviating power

di ssi pati oh pefiht mieremSsnardveithgatliop of tiaes or thyristdiy,fposeP dissipARA Becoltes

swi tching devices. Furthernore, although el ectro-nechanical relay sw tches
~ having a coilsigfiflcadt 48di hea®fsiflQigTBtdreMBRP KeOMhe CdrtichiaY embafRePoRGsed for
use as switching devices in autonmated power sw tches, such relay swtches

have not. beenapMigifiois WhGHE al pdwy _§@itclpﬁvé!ﬁglgé\ﬂ’i ih GRERI A Wikned sﬁ&@jﬁuﬁﬂé supply

of DC current 'is generally required to mai ntai n the nechahi c

-—-conductive cogast ﬂ)e}dﬁoﬁ,hﬁr %iéﬂﬁﬁéj RS A1 Q06 ofU&Htgain Rse &Y &ﬁ?@gﬁﬁ%ﬁgndf ced

i nvari ably nmeans the need of a large current transformer in or

sufficient eg[sd'“%y S\;/fi)cht, Bfc 6P {hgfngtgr %Edqstvﬁ{cﬂm% ragvigés%?e%dno? B2 is&iiagl%%ue fb‘osthéfjl

result, larg
10 need of forcedr ventilation.

Hc?nce, it will be of great advantage if there can be provided non-triac- or non-
thyristor- based switching devices for use with -ﬁle afore-described line-powered
sWitching .coﬁn'ol circuitry to facilitate electronically controlled power switching
while alleviating power dissipation problems associated with triac- or thyristor- based

15  switching devices.

Furthermore, although electro-mechanical relay switches_ having acoil and a -

pair of noﬁnally open contéqts have been proposed for use as switching devices m
aut‘()mated"power switches, such reiéy s'witch.és have not beén widely used in such
power switches because a constant sui)ply of DC current is génerally required té
20 muaintain the mechanical conductive contacts in the closed positions. .Such a DC
durren’p demand invariably mean‘s.lthé ncéd of a large current transformer in order to
feed sufficient energy to the coil to maintain the closed positions. As a result, iarger.

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



overall switch size as well as higher power dissipation become an issue.
Therefore it 5 4 August 2006 will be desirable if irrprod\b/ﬁd s'gsﬁ)%hi ng
devi ces can be proposed for use in autonated power switThes® hat the
demand of such DC current supply can be alleviated. To enhance the
applications or useful ness of the autonmated power switches and to inprove
user friendliness, it will be highly advantageous if such |ine-powered 5
aut omat ed powdHl bgdaskade ifdaprayed swithing desigehesnibelpoenased fopusein extomatefly “at
- the physical location of the switch as well as renotely by, for exanple,
r adi o- f r equenegvasswitelfes 8o that the dernang of swabt PG nyrrdng sypelyatan be alldviagddt  or ot her
sensor triggered switching schenes. In addition, the locally accessible
- control of such power switches usually includes a soft- touch toggle
~switching option sk ethanceotk ypplicationsnorpisyfilnesd othe gutoniag:drppapet setcesr 10
switching on or off the power swtch. However, due to the sonewhat
ef fortl ess tanddgémproge ofer drigmiibess,atiwill Bavhighly, advdngagsvdstif buchilink-pbeered
continuously and repeatedly turned on and turned off ("toggling") if the

~sof t-touchs budutematédspdeapswitcles sfthe chhirslledrtdih 1oealBuR proRimkIFes thephygsal
m schi evous or non-intentional sw tching such as prolonged pressing of the

sof t -t ouch bubtian by the sivixdsl hewelDis @Btelyby0fod 8kariiile, iSRG sndsPor inhr S8

-engagenent of the switch. Hence, it wll be hi ghly desirable if the.

sof t-touch CRREIOmOHBH feRPerkfird) RN HEGhM s_teﬁbofr%ﬁ%gireh%ﬁi]t@%t] Glnefes Az cer n

such accidental, - m schievous or un-intentional prolonge ressing of the

soft- touch by, SRR, Kbl WENTLEN AR el bl BLRRGSBRS, It

wi || be beneficial for the public | ctrica ches with

LT P g e e TP SBIMP PRSP AOILE B 0 T
are ' 10 sWitching on or off the power switch. However, due to the somewhat effortless
triggering of a soft-touch switch, the switch will be continuously and repeatedly
turned on_.and turned off (“toggling”) if the 'soﬁ-touch button is kept pressed. This
may be due to undesirable, mischievous or non-intentional switching such as
prolonged préssmg of the soft-fo’uch button by a toddler or due to ofher un-intended
15  false engagement of the switch. Hence, it will be highly desirable if the soﬁ—toucl_l

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-séid, it wﬂl be beneficial for the public if electrical power

20  switches with line-powered controlling and/or switching control circuitry Whicﬁ '_ :
, improve, allevigte or overcéme 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 characteﬁst_icé of typical power switches, it will be greatly




provided. In light of the known probl ens associated with the open- and
closed- circuit voltage and current characteristics of t%gi cal 2(1? wer
switches, it will be greatly 6 4 August 2006 advant agedt¥ePt“Phere can be
provi ded power switches with built-in power supply so that power for
operating the control or switching circuitry and devices is avail able
"irrespective of the swtching state of the swtch. Enbodi nents of the
present invention provide AC electrical swi tches having |ine-powered "

swi t chi ngedvanegesys ¢ theraican He provided paiver switchey sntbriugt-impovdrshplheo  swi t chi ng
~device is generally non-triac or thyristor based. Enbodi nents of the
present ithetepuvwen fopoperatitg the wentpd we rsedtching atiretitrgt amldefeices il availillehes t hat

do not require a large DC current to naintain the switching device inits
on- or ofifregieetivesofdlic swikhigatgeofitheswinht chi ng states. Enbodi ments of the
invention provide a power switch in which the switching device is

sufficiently ct easy_ to actuate while providing _ adequate sw tching
per f or mance. %@PH@H% 9%(@5‘? PreFENtIRbiAR PF??\’/@?mf‘pcﬁlle"ﬁF‘@W‘ﬂ’éc pgfiRgcal
switches with line- powered control circuitry and "soft-touch” swtching
facil ity URfiPewesed swiehing sonlgcirgiirh afesineit erpeggmssts i yonekevbes or
~undesirabl e switching action such as prolonged pressing of the

sof t - t ousWitehipgtdeyivef igrgeneudlly mow-trizhi argthytistonibasedo Eribhglivhgntsl@githabl e i f

t he afore-said enbodi nents can be inplemented w thout conprom sing the

benefit psaémdtinvanidncpopdetlinegowetfed heognatedrelsstdidal Rastchekothpr Ay inde
addi ti onal conveni ence to the public, enbodinents of the present invention

provi de pajre adigt O suént fo nalheid ewaswahienievRe ik RYoANGH Sabthebbng
circuitry which-are renotely controll able. Preferably, such a renotely
control | apétange the switching states. Embodiments of the invention provide a power switch

in which the switching device is sufficiently compact, easy to actuate while providing

adequate switching performance.

Embodiments of thé present invention 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 prolonged
pressing of the soﬂ-tou_ched button for local switching. It wﬂl be highly desirable if

, thg afofe-said‘embodiments can be imp_leménted without compromising ﬂle benefit,

.‘sa_fety and compaétness of the power switches.

Tb provide additional ébn?enien‘cé to fhe pﬁblic, embodiﬁents of the present

. invention provide_ power switches with ﬁné—poWered contr'olling. and switching
B '.circuitry which are remotely controllable. .P,referably,' such a remotely contrqllable '
powet switch'iﬁclpdes an option of .béing locally confrollabié at the physical ~

" location of the power switch.



power switch includes an option of being locally control | abl e at tHe
physi cal |ocation of the power switch. 7 4 August 2006 It is @iﬁso an
addi ti onal object of the present invention to provide al £ MRu 7 circuit

arrangenents o 1-orfol ogies for use with |ine-powered controllable swtches,
whet her in conbi Hatl$o#i addidenshehieet 9f theoprasent uiventiompiooproeide aletrtative t o
provide inprovenents to conventional switches. 5 As a mnimum it is an
obj ect of ci¢isl prargsmenisroranpaologies orpusevivitk Hreeyophdd entroilible awitohésge of

el ectrical power switches having |line-powered control and/or swtching

Ci r cui t r ywbethet rig Uoinbaiation g tdl 9 tRNBAgRIpRBREs Fihi&NtPr&AlL Mol
SUMMARY OF THE | NVENTI ON Accordi ng to an enbodi nent of the present

i nventi onimprbeéBedt$tooBVifiBHalaWitcid, €l ectrical power switch which incl udes:
a fast and a second shunt circuit branches connected between said

termnals, a switching means in said first shunt branch, a control neans

-~ for swtching gai,d, 5550 NI between a .15 conductive ON _ state and

" a substantially ﬁon-coﬁ@hgpgve _%gkoﬁg}eagrggent Ipveptien woprgvide dhe BRNIG over
supply ciyrcuits,for s | ying power {o said, control means respectively

when sai d" i chPg ‘}igﬁgﬁcfg} PRt switghes haying Henomereds comteol ard/er f i r st

power sup’elili circuif includes a two-termnal circuit nmenber 20 which is

connect edWighingGireuitg) or irewt airangements fior enbanced powier swisthinigheontrol.

SUMMARY OF THE INVENTION

According to an embodiment of the present invention, there is provided an

10 ~electrical power switch which includes:

e a first and a second shunt circuit brénches connected between said

terminals,
®. . a switching means in said first shunt branch,

. ® a control means for ‘switching said switching means between a

: 15 S ~conductive “ON?” state and a substantially non-conductive “OFE” state,

e a ﬁl_‘s_t and a second power Supply circuits for supplying power to said
. «control means respecﬁvely.Whe_n'_said__switching means is in the “ON”

- or the “OFF” state,

. said first power supply 'ci.rCuit includes a two-terminal circuit member

20 - which is connected in SCI_'ié:S.: w1th said swit_chjng means such that the



8 4 August 2006 sane electric current will flow across both said sw tching

nmeans and said two-term nal nenber of said first power I Lrcuit,
[ [ [ e‘g‘g%éoﬁéwt

sai d second power supply circuit is connected in said s
|ncludes neans to generate electrical signals

branch,. 5 said contrg
for switchi ng said svm tc %‘ et vyl flgw amshﬂthsaﬁtﬁwltdtmgmansAﬁ@ordl ng
there is provided an electrical

to an aspect of the pr iw |nvent|on
power swi tch incl udi nﬁa -fegunal mﬁmhaﬂofméﬁmopﬂv&eﬁpplﬁaimulﬁ swi t ching
swi tching control

devi ce connecting said first and said second term nals.

10 neans for operating. and controlling said swtching deV| ce, and power
supply circuitry c8nndéd sepond pewer supipls ciradie i BbitheSBF B aill HeBRAL R iP"
supplyi ng power to said switching control neans, said power supply
circuitry includes abramdhage transform ng means and a current transform ng
means, said voltage. transform ng neans includes an input circuit of high

|npedance connected in a circuit branch 15 which is generally parallel to
aid current transfornng

~the brahch contaim N@aidadoftrd e l}ﬂglu(&ggl:ggeg‘:&gieegemgtﬂple@cag@mﬂq for

~nmeans includes an input circuit of Towl
ce between said first and second

connected with said gy
' i é&ﬁ%% &hﬂ'@ﬂlﬁ@ﬁ tAdhe, (" or ‘(U RTatates. oper at ed

term nals, wherein sai
contact swit chi ng menber, ‘said contact swi tching nenber bei-ng novabl e

between a .20 C|Amrdmglmsamgisperﬁléff tHe pidient E’Nenﬂ&g fHe?eP i?(g‘ﬁ\'nﬁf:‘érﬁnng .

circuit-opening position (the "OFF position) con
menber renmglditriédl Eb%?rsv?ﬁéﬁj lﬁl:{ugj;l# cﬁ?‘?e S%I %Ieé:(lmrdc%lelt_mglg(lanlang

positions unless and until

sw1tchmg device connecting said first and said second terminals, switching control

10 means for operating and controlling said switching device, and power supply
 circuitry connected to said first and said second terminals for supplying power to

said sw1tchmg control means, said power supply circuitry includes a voltage
transformmg means and a current transfonmng means, said voltage. transforming

- means mcludes an input circuit of high impedance connected in a circuit branch

_ 15 . which is generally parallel to the branch containing said sw1tch1ng device, said
current transfonmng means mcludes ‘an input circuit of low 1mpedance which is

| senally connected with said sthchmg device between said ﬁrst and. second .

ten:nmals wherem said sw:tchmg dev1ce includes a solenoid operated contact |

o ‘ ' switching member, said contact sw1tch1ng member bemg movable between a
'_.2,0_7 | c:reult-closmg posmon (the. “ON” ﬁoatmn) and a cuctut—opemng posmon (the
IS “OFF” posmon) said contact -switching member remains in elther sald circuit-

closing or said ctrcmt—openmg posmons unless and until a sw1tchmg current 15 :

sent through sa1d solenmd to smtch sald contact sthchmg member ﬁ'om sald



sent through said solenoid to switch said contact sw tching menber from
said 9 4 August 2006 circuit-closing position ("ON po§| ti op% o said
circuit-opening ("OFF) position or fromsaid circuit- openl F)
position to said circuit-closing ("ON') position. In general, said
switching current to switch said contact sw tching nenber fromsaid " OFF"
position to said "ON' position has a direction or polarity which is
opposite to that for switching said contact switching nenber fromsaid "O\
position to said "OFF" position. 9a 4 August 2006 Preferably, said
contact switching nmenber is held in said "ON' position by a magnetic core
after a switching current, of a first direction or polar has heen sent

t hrough sai STSBFEAsNg PP??“H’A@I‘@N pesitign)dforsaheirquit-epaning @F%fe’} BoiYon t he
energy required to switch said contact switching nmenber fram 5 said "ON :
posi tion t ook diogh saFcirgusopaning (“OFRY gmsitionato Bdudt cira@ifeilosing (CONWi t ch sai d
~contact switching nenber fromsaid "OFF" to said "ON' position. Preferably,
sai d sol enopekitich. connected to said switching control nmeans 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 10 ﬁﬁg@{k@alsﬁalﬂ(‘é@ﬂﬁhﬁi I &iieht By aRiich esidneataet sivitcking easmitibr
vol tage source, for swtching Tg said switching device, the voltage of

said first yohtAQP«GRIF EsiRG 'Elgseﬂéi YBRP foiftion HaBat diftctisof pBRFIRN W hical ik age

sour ce.
opposite to that for switching said contact switching member from said “ON” position

to said “OFF” position.

9a



Preferably, said contact swtching nenber is noved against spring urge when
nmoving fromsaid "OFF" position to said "ON' position a% sai %8 ontact
switching 15 nenber noves with spring assistance when w% rom said
"ON position to said "OFF" position. Preferably, said switching control
means sends currents of opposition directions or polarities through said
sol enoi d for sw tchi n and off sai.d switching  device. 20 Preferably,

sai d swi tching co IP%?abﬁbaﬂéc ndact sKHdneRe ﬁrds gFlﬂﬁ%Fm g@ﬁ@@?m?rb]i’ya :
receiving renote control signals, said S|gnal receiver is operated by power
obt ai ned  fr oRpEIsHE cﬁﬁvﬁ“%tﬁ}?fﬁf’l}ln%?‘%fﬁ‘ﬂf pY § firgbdapetionir polagity kpsdigen st ng
control neans is connected to a |local control and a renote control

recei ver, sai @rosgh said selgnaidiorpagnetiss s#d magndiis cote si gnal s to operate said
10 4 August 2006 switching device upon detection of swtching denmand

si gnal s from ei t hdirefgeably, theenérgy cagniredoio swiitch aiid comtmd switcurg mahberfront er abl y,
said switching control neans is connected to at least a first and a second.
swi t chi ng %i graal “@NT paosigonoiseid “UCHIFE positigruisdedsercthyn thatreqaiteddo swittidsadvi t chi ng
5 control means sends out switching signals to operate said swtching

devi ce upon watserdwithingfmemieniroraRaid JORPMRNEidSi@Madosfiibam any of said

" sensors. Preferably, said contact switching nmenber is brought into the "OM

position by magngiréfeiably, ailRgRAdIH Gs eHirRotellits RaiaotlichR Fd:oﬁ%ltlﬁséns%t ching
menber in its ON' position by the residual nagnetic force in said
magnet i ¢ cor ga@hihg  citchRry, 34d TROMEE | HEy GHELER! 2 RS SHRARPSREE branch
qom:_xected to a first voltage source for switching “ON” said switching device and a
10 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.
Preferably, said contact switching member is moved against spring urge when
moving from. said “OFF” positiqn to said “ON” position and said contact switching
15 | member moves with spring assistance when moving from said “ON” position to said
“QF F” position.
Preferably, said switching control means sends currehts ~of opposition
: diréctions or polarities through said solenoid for switching on énd off said switching
'de§ice. |
20 Préfefably, said switching control ﬁneéns is.connected to .a signal receiver for
receiving remote control signals, said signal receiver is 0perfited' by power obtained
from said powér supply circuitry. | o
| Prcfcfably, said switéhing control means is connected to a local control and a

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

- 10



Preferably, said contact switching nenber is noved fromsaid "ON' position
to said "OFF" position after a switching current of a di%%ﬁtiﬁﬂ)gr polarity
opposite to said first direction or first polarity is s 2 rgugh sai d
solenoid in a direction to demagnetise said initially magneti sed magnetic
core. 15 Preferably, said first swtched circuit branch of said |atching
circuitry includes a transistor with a common-collector connection and a
transistor wi PHRINgSIRHsA upekiletection of sHaehing demanhdgmalsniiom sitharsaidiocal
term nals of said solenoid. Preferably, said switching demand signals

i ncl ude a si gpatrolgrspidgeeteicentiobn of nagni tude within a pre-deternined
period of tinme. 20 BRI EF DESCRI PTI ON OF THE DRAW NGS Preferred enbodi nents
of the present i nvpferably, sdi¢ bwitehingxqinirohmdarisris tamedted to xdeant 4 filsebwa by way
of exanple and with reference to the acconpanying drawings .in which: 4
August 2006 Fdegond switkhmgbignaksedsagwhithdhasstonmictiely esimeatd, lsaid euitckihg an
~electrical power switch of the present invention, Fig. 2 is a hybrid
circuit arsd blonwkl dicagr emls boviwighngf sigifls RTORGAERAN Ditchil® dePR¥RHon
switching device inits "ON' or conductive state, .5 Fig. 3 is a hybrid

circuit and hieaekiodlbfiviithink ldeakiPdiiia0ibli@ng bf & den@hs Fi gure 2 when the
swtching device is in the "OFF" state, Fig. 4 is a hybrid block and

circuit diagram i lgseEtpBt éa’ﬁgc%ﬂ%t SPRiAld RBmBEr it Bfought iﬁfb%c% r‘@NahaggiB%\:, nstant

when the switching device is being turned fromthe™O-F" to t

state, 10 Fi gy RajetiSin®4Phbghehl Q6K @Mbh GbicCHiid oHiRV'sMibd HRERHA! LG the
operation of the :
“QN?’ position by the residual. magnetic force in said magnetic core after the
10  magnetising current has disappeared. ’

: Preferably, said contact switching member is moved from said “ON” position
to said “OFF” position after a switching current of a direction or polarity opposite to
said first d_irection or first polarity is sent through said solenocid in a direction to
demagnetise s.aid initially magnetised magnetic core.

15 | Preferably, said first switcﬁed circuit branch of said latching circuitry includes
a transistor with a common-collector connection and a transistor with a common
~ emitter Coﬁneciioﬁ connecting to the two terminals of said solenoid..
| Preferably, said switching demand signals include a sign;':tl with a variation of
mégnitude within a pre-dgtérrﬂined péfiqd of time.

20 | ~ BRIEF DESCRIPTION OF THE DRAWINGS

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

which:

BT




circuitry at the instant when the power switch is being turned fromthe
"ON' to the "OFF" state. Fig. 6 is a hybrid circuit and4 Iocklogi agram
showing the circuitry of Fig. 2 at the instant when the' P82 t chi ng
device is turned fromthe "ON' to the "OFF" 15 state, Fig. 7 is a hybrid
bl ock and circuit diagramillustrating the operation of the controller and
"the latching circupt of Fig. 2. to turn on the power sw tching device, Fig.
8 is a hybrid bloc lgahdséibl%&lﬁideagm%@hwgﬂhmmral layputt tfencphesitical powert 't he
controller and the |atching circuit of Fig. 2 to turn off the power

swi t chi ng devf¥ich of fe presgnippyention,i | | ustrates the structure of an exanpl e of
an el ectro-nechanical swtching device suitable for use. in the enbodi nent
of Fig. 2. 12 4 August 2006 DETAI LED DESCRI PTI ON OF THE PREFERRED

EVMBODI MENT  Ref er ﬂglﬂgz Biarhypbriq cireniting dlagk tiagraneshowing sfistwmibodinéeohitiec bl ock
di agram of a |ine-powered electrical switch (1) of the present invention
whi ch i s genepavirgwiteingdavite imits fOIN” vhevndattivestatepx. The el ectrical power |
switch is generally intended to be 5 connected to the live (L) and neutral
"(N) terminals of an AC power source via a |load (2),- which may be a | anp, or
ot her appld ances. Hgshisiadobudedcuihandidodki Gjagran ilbusaatingrthé eircutarftfigire £3)
transmitter for synbolizing that the power switch (1) can be sw tched on
and of f renot when thRewikehmignigvigeisan diel “OAFY stakke Fi gures, the el ectrical power
~switch includes a first 10 (11) and a second (12) power termnal for
external connection. In general, the term nal connections can be reversed
for AC (alternati dig.ctsrehybriddppdk aslt dienit widghow illustrating the operation of the

circuitry at the instant when the switching device is being turned from the “OFF” to

the “ON” state,

10 Fig. 5 is a hybrid block and circuit diagram illustrating the operation of the
circuiiry at the instant when the power switch is Being turned from the “ON” to the

“OFF” state.

Fig. 6is a hybrid circuit and block diagram showing the circuitry of Fig. 2 at
the instant when the power switching device is turned from the “ON” to the “OFF;’

15 . state,
Fig. 7is a hybrid block and circuit diagram illustrating. the operation of the

controlier and the latchirig circuit of Fig. 2 to turn on the power switching device,

Fig.'S'_is a hybrid block and circuit diagram illustrating the operation of the

controller and the latching circuit of Fig. 2 to turn off the power switching device, and -

20 " Fig. 9 illustrates the structure of an examplé of an electro-mechanical

switching device suitable for use in the embodiment of Fig. 2. -

12



any nodification. The power switch also includes a first and a second shunt
circuit branches which are connected between the two poyer t%rai nals (11,
12). The first shunt circuit branch (11-21-22-12) incl ude8"@5A chi ng
device (20) 15 which is swtchable between a | ow i npedance "ON' or cl osed
state and a high inpedance "OFF' or open state. \Wen the swi tching device
(20) is in the "ON'" state, the swtch (1) is generally a | ow i npedance
devi ce across itsPETAILEPRESCRINHON Of%l%E ERRER HMBODIMENY i ce (20)
isin the "OFF" state, the switch (1) is generally a high inpedance open
~circuit which blocks, current passage for all practical purposes. 20 In the
first shunt circui Relsirmgdisipite Figureol thepg isgthoye seschgmafici bloakedingramefanect i on
with this shunt branch, there is provided a first power supply circuit (60)
whi ch is _gendpgpowerpdelpririel bwcfﬂgb ofsthp pteyént ipvemtonodechaisigagergdbndepicted t he .
switching control neans (40) and ot her peripheral conponents, especially
when the swi t sifhingthdedoitteé tios. T 4lefmigalspovddOvitch dsrpenerflY intdided 6 ibest
power supply generally obtains its source power fromthe current which
flows in thiscérinestd ®thativdraed newtchl (Ny etiginalk beasACt RN Wis € 1dad0) . An
exanple of a suitable conponent for use in the first power supply circuit
to derive poy@®ywihitioneabé & DipDgr ethidriapplianb®y AllddGhilERAdn MEFARE istansE or mer
or other current 5 transform ng device connected generally in series with
the switchi ngceltrél 33 trafismiti@iClot EythtidizRigM ik ithe FotwabBblictRl) RarY 8L LRAGCH §QY! at or
(5) may be provided to the output of the current transforner. To mnimze
influence to hfiorerehRidipl load, it is desirable that the second power
supply circuit has a | owinput inpedance so that the additional on- state
voltage will not be significant, since this current transformer is

generally 10 connggégfs bhep iy 16 heiblel Mo aw&&bb(ﬂgﬂ%ﬁx&ﬁ §cludes a first
| 10 7(11) and a second 7(12) power tgrminal for external connection. 'VIn general, the

'terrhinal connections can be reversed for AC (alternating current) application without

any modiﬁcatioﬁ. The power switch also includes a first and a second shunt circuit

branches which are connected between the two power terminals (11, 12).

lThe first shunt circuit branch (11-21—22-12) includes a switching device (20)

15  which is switchable between a Jow impedance “ON” or closed state and a high
. impedance “OFF’f or open state. When the switching device (20) .is in the “ON” .
state, the switch (1) is gengfa.lly a low impedance device across its two terminals ( 11,

12). When the switching device (20) is in the “OFF” state, the s%ritch (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 generaily in series connection. -
.' with this shunt brgnch, there is’ provided a first power supply circuit (60) which is
~ generally rf;sponsible for _supplyiﬁg tﬁg operéting power to the switchigg control
~ means (40) and other peri_pher_al "(.:(_)-mpc.J_.ncnts, especially when the switching device is

13




More specifically, and as shown in the Figures, the first power supply
~circuit (60) includes a two-termnal (61, 62) circuit nenber which is
generally connected in series with the sw tching devicéi%%%§“@86that t he
“current flow ng through the switching device (20) will also flow through
the two-termnal circuit menber (61, 62) of the 15 first power supply. The
“two-termimnal circuit menber in the present specific exanple corresponds to
the primary wWHREENGE of This dizstrnomier synphs samerplly ohtrinsritsssoardeower fpaddace in
general . Consequently, the input to the first power supply is responsive
or correl ati veurret Whish dlems g this firshshuotbreaesht aofl| thrighythe Iswtdjhg tewdces@DY chi ng
device. In the second shunt circuit branch (11, 71, 12), there is provided
a second 20 poweamplepf suiteble comporenOior wieiio khei fastproadospphndideyit kedgpioasi bl e
for supplying the operational power to the voltage regulator circuitry
(50) and t herpdvar drdnhe Sowihg Riifrgnt maninchide reaRSn( 48)sfamervet lothas ctf@it
peripheral circuitry, when the switching device is in the "OFF" state. 14
4 August 2906trankRembgCduvite paxvéctal pRlchallg | ih Cdetibs Rl BE BRlidhing devdes &

hi gh-i npedance input circuit to ensure a very |ow,.| eakage current when the

swi tch I's " ORfectifyliRaeuit B Well 64 & GYitdgeirSoulRI9B Pl bE PRIVRHES tld btk 3kl €l to
the shunt branch containing the smﬁg%hﬁﬁg gégigg. g | ow | eakage current i's

general | y necss@toht irhsRirSef ToOnmBRRt aibded «f Bk @;\fd;élg%lmlgacﬁ L&e H%Jn%ﬁk iRl ety

standards as well as for product safety. A secon r 'supply crrcuit

i th a high i ' i i i _the t
Lot m nat o (1150 BRI R el IR T B BB BAG 1 PO
preferably a ol SRRLASHAPYR: HEOBIRLIETqockr B dE2.P 9098 XRLE, o, °

suitable front-e &¢Sha

10 connected in series with the switching device. =~ - o

- More spéci_ﬁcally, and as shown in t_he Figures, the first power supply circuit

(60) includes a two-terminal (61, 62) circuit member which is generally connected in
series with the switching device (20) so that the current flowing through the switching °

deviée (20) will also flow through the two-terminal circuit member.(ﬁl, 62} of the

15 - first power supply. The two-terminal circuit member in the present specific example

porresppnds t_o' the primary windings of a cwrrent transformer and has a low
~impedence in general. Consequentlﬁ the input to the first power supply is responsive -

or correlative to the change of the current flowing through the switching device.

| In the second shunt circuit bfﬁnch (11, 71, 12), thefé is provided a second
20 power supply circuit (70) which 1s pfedomiﬁantly responsﬂ:»le for supplying the
- ppe_rationai power to the voltage‘regulafor circuitry (50) and thereforc the switching-
' contrqi means (40) as well és the peripheral circuitry, when thelS\-zvitching device is in

 the “OFF” state.
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10 The inclusion in die general power supply a first power supply of
circuit, which is generally connected in series in the swtching device
and which has a low input inpedance, and a second power 4%1554320 rcuit,
which is generally connected in parallel to. the switching device and

havi ng a hi gh input inpedance generally overcones the aforesaid difficulty

in providing power_to the sw.tchi and control 15 circuitry both during
the "ON' and " OFF"TM p‘ilfé‘?ﬁé‘gl,’pq?ﬁ%c%?gggmbi}b@ﬁ@ﬂe%mwpm%ﬂ%ﬁents
contribute to ensure that power supply is available for the control,

swi t chi ng andCHtWele §ape hesy|lowilpakags puypregt whi thsowetchgs “OFR”,rdngarthisess
whet her the power switch is in the "OM or the "OFF' state. The operation
of the power S iy gencradlyi cosnagter|in paralisl i thersbent ibrantlu cot@ning ¢heaswtitching by
reference firstly to the "OFF" state of the switching device. Wen the two
power - ter mi néd¢vice{ Kllowillagkapd curtent s\getardlly(rkpesaare icondercto iceslplyovitineRxdner nal AC
power supply wth the switching device in its "OFF" state, the voltage

- across t hes t wdegnowt safetystanilavdd & Welllas fddyrodust gesnerabdeyndpdifer anpdlyedial to the

open-circuit voltage of the power source or namins.voltage which is
typically 110witbld high inpe ifpdaiee vAROené@et hifoimpddande Ast644Sthe 2QBCpoufer! OpE.

“In this "OFF" state, |eakage electrical power can be obtained by coupling

the " input tefefhinak Y1D112) &aRAhP SWREh BURIFFY, (Ab@ﬁag%%an!ifbﬁné?,rfyrgﬁfa‘ﬁ]\}}/\ﬁ ndi ngs
of the voltage transforner) to the power source. Because of the ["arge

- potential difgs VACHRRRorBe provitet akob@ LRI Bt § TigabdPtrontnf Faid Vel Y

| arge and significant usable power can tal ne rom-t power

source w th agrelahd Ve&vsBldy. | eakage current, for exanple, in the
magni t ude of 20nMA oryﬁsgﬁﬂagjch a small | eakage current already provides

abundant power output at the second power supply (that is, the output
term nal syPf the The inclusion in the general power supply a first power supply of circuit,

‘which is generally connected in series in the switching device and which has a low
input impedance, and 2 second bower supply circuit, which is generally connected in
parallel to: the switching device and having a high input impedance genefally
_ overcomes the aforesaid difﬁculty in providing power io the switchihg and control
15 circuitry both during the “ON” and “OFF” STATES. Hence, the present power supply
a_rrangemeﬁts' contribute to ensure that power supply is available for the control,

* switching and other peripheral circuitry of the power swdtch'regardleés whether the -

power switch is in the “ON” or the “OFF” state.

The operation of ‘the power supplf circuits will be exﬁiained in further detail
20 by reference firstly to the “OFF” state of the switching deﬁice. When the two power .
terminals (11, 12) of the switch (1) are rlconnected to an external AC power suppiy _. |
with th.e switching_ device in its “OFF” state, the voltage across the two power
terminals (11_, 12) is generally high Vand éql;al 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 o



vol tage transformer) for general electronic control or switching circuitry
w t hout exceedi ng the acceptabl e | eakage current Iin‘itsZl On tgg% ot her
hand, sinc¢e no, or only 10 a mninmal, current flows throl Bhe%wi t chi ng
device at its "OFF" state, and since the input to the first power supply
circuitry (that is, the current transformer) is correlative to the

sw t chi ng devi LNt pth r that .can be derived.fromthe fjrst
supply duri ngﬁﬁﬁggﬁm&FOﬂ;t gtfug’?lle %Y FCHH a&pwgﬁza{lhgo W@ﬁ?’ ﬁ%}lpﬁ%th@e (20)
isin the "ON._ _state, because. of the inherent .15 | ow j npedance '
charact eri st i PRULFMIAS of fecand H%W‘?ié‘gi’@%?‘gﬁtdi tg‘%/P‘E“I"H‘%' windings O&ﬁé vpiRgEnt i al
di fference acros ths switching termnals will be very |ow. Since the
second power “?ﬁg’ﬂ“ﬁr ith e pwer Spupreq iershse plthe krganaintial diflerengeyacrossihe

i nst ant aneous vol tage dro across the input of this second power supply :
circuit will .B@t%ln‘ﬁmméiﬁrfﬁhglq)hé relaiively dargq and cignifiegiewreblp powise cpoher which
~may be obtained or available fromthe second 20 power supply during this ‘
- "ON' st at €5 wi phtaiped fiom itheed C ppwersgiuicg ivith @ relativesmdB deakagepmoentdfer expepd, i ng
power to the switching control or other peripheral. -circuitry when the
swi t chi ng devinctbe MB@pitids ofi20ntAs of Gk, Stct @ smhlhdeakigesturreppuledadss papides
circuit, which generally obtains its power fromthe current flow ng

t hr ough t he satiuhddni powdewipteat(tRdgecondSpopredstipgBdthal 3] the butpai tepangE oSMOP! Y
circuit (60) 16 4 August 2006 generally includes a |ow input inpedance
circuitry andvdlaggeassfainey) e@nraekedlettfonis QRS dtvist“htchiﬁ—g &g imbulevi ce
(20). Since when the switch is "ON', the potenti al di fferencé across the
swi tching terdicating thé hdcepablTdakag! cuftbntNRgisl Srthe ofdlE hdrdCsifdt oS B onigM | 1
usual ly be very observable, and, therefore electrical power can be tapped

fromthe fp cuf fafiithall LR ovk thRMER teiGicditthd ERIA%: AeMbER i lafa LG ROt ent i al

- drop across the
input to the first power supply circuitry (that is, the current transformer) is correlative

to the switching device current, the power that can be derived from the first supply

during this “OFF” stafe is minimal.

When the switching device (20} is in the “ON” state, because of the inherently
15 low-imb_e’dance characteristics of the switching device (20) at this state, the potential
difference across the switching ferminals will be very low. Since the second powef
. supply includes a high-impedance input circuitry, the instantaneou§ voltage drop .
across the input c;f this sepbn_d power supply circuit will be small during the f‘ON”
.stafe. Coﬁsequently, the power whlch may be obtained or avail.;ntble 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 'gerieré.lly obtains its power from the current flowing

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




switching device is negligible due to a necessarily | ow sw tching-on

i npedance. - The switching device (20) is generally controlled a(g driven by
a latching circuit (30) which is in turn controlled by %Aﬁﬁﬁf$ Pler unit
(40) such as a mcroprocessor. A visual indicator (90) is preferably
included for user interface so 10 that a user can be inforned of the

i nst ant aneous sg%{chi staje of the power swtch (1). Since electrica
pover i s requiRedlly dndies 4 low HBUE fnRedARGScirasycand Bogenerplly comestedlia, to
open or to close the switch, the control circuitry (which includes the-

| at chi ng ci r ci§ries Vish yhe sywiichime slewise (30)p Sitice rvhen tescarritshdy “ONRethe potentidl | er -
unit (40) and_indicators, and, since DCis generally required, a common
vol t age r eguldifferaprecicrossithe syitgling Boyinals wjl he mahingl eroregbigibledut e tireertt i r st
and second power supply circuits (60, 70) to maintain a constant DC

vol t age | evelwillagualiyi tessryodbstiveblsent divirefgresieatriesl miwet ban bestuppied Hiongthelevi ce
(20). Furthernore, since different conponents in the circuitry may require
di fferent 5 valutrenfeflbwingl throuph ehes switedrez deged ahile ghec potential Wyop( BYssNBY
include a plurality of voltage 20 regulators or a, conbination of voltage

regul ators wisklitchiag @atitik negligitdedse tb @ nsetafinty lohswitéRhbQH SmpXdai@l t age
| evels. In order to control the actual or physical swtching of the
el ectronic or electro- nechanical swi tching device, the controller unit

(40) sends out a Ihetsoiichigg Sewd@(20)ds gérerAly btidlc LD IENS BOR LM ing
circuitry (40) to trigger or actuate the actual opening or closing of the

~SWi t chi ng dewiregit ((30) whiM isIeh Qg ntRflied Ny SWedHANBY uiit 928) Suct] Ns0f der to
be renotely controllable so that a | oad can be switched on or off roma

“distance for phaReedonSE vidihl RARIPRRF is bidfersil teRidb® rS LS QideBEe k5 al SO

10  that a user can be informed of the instantaneous switching state of the power switch
(1). Since electrical power is required to operate the switching device (20), for
example, to open or to close the switch, the control circuitry (which includes the
latching cii‘cu,it (30) in the present preferred example), the controller unit (40) and
indicators, and, since DC is genéraIly required, a common voltage regﬁlaﬁng 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).
Fu;tliermore, since different cpmponents in the ciréuitry Iﬁay reqﬁire different
volfage levels, the voitage regulat_irig' cifcﬁitry (50) may include a plurality of voltage
. 20 regulators or a combination of voltage :re'gu_lators w1th potential di:viders to supply lthe

- various DC Voitage levels.

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

mechanical 'swi‘tching device, the controller unit (40) sends out a switching signal to
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5 connected to a renote control signal receiver (42) so, that, upon
detection of a renotely transmtted switching signal, thg siﬁgnﬂ)l[%recei ver
can notify the controller unit (40) which will in turn BHE™Y swi t chi ng
instructions to the control circuitry, thereby changing the swtching
states of the switching device (20). Furthernore, in order to accommodate
| ocal switching option, a soft-touch 10 button (41) is also connected to
t he control | ethe(eppirol qirmitshE40) totridzehon actwaterthe dvéial bpmingeomachpding opthevi ded
on the wall-plate surface of the switch. The soft-touch switch may, for
exanpl e, i ncl ewichangndenise £2(8 upen datectiomoftha sweitchéng signalsng devi ce whi ch sends
an electrical signal to the controller unit (40) when its term nal :
contacts are pressed into conductive engagenent. 15 Wen soft-touch
swi t chi ng i s act uaklneadertthdegemotelyl dostroliabiet so( #eY)a beddas Buiwitched be bt 6ff
si gnal s whenever switching instructions are detected at the designated
soft- touch bfibmonsligtaiy . fofl @nbanoéd] ussr Bierdliiss) ahe GiviteHind lcohtrdIRF B¢ @lsat i on of
~switching commnds, signals indicating or corresponding to a change or
transitions of cainadtel & @ refitecdr@d] afnfl RLEVECE2F Wbl BRI Rfod Asfbitnt bPYR SO
t hat prol onged, extended or un 20 interrupted pressing of the soft-touch
- button wi il nenobgy iutisereiskaehiny sihs, GOk kEer AR bR SllublicrTil! | P! €
switching requests. These switching instructions can, r exarrpei e, be .
- obtai ned by ARG Y tubPG Rkt <Rk . n (41)
by the contrgﬁ@gﬁﬁ%n?‘{ﬂl?{m) t-gég%ttsect %%Eﬂsg’gcctﬁa%{gcgﬁﬁ&fgbw%nsrt?‘gltr?g?n t he
actual or 4 Aygds : G . OF 1 ition if the sw tching
states. As an ex%hn%la%fg@gcs tégtﬁﬁlfgtﬁ@?’%ﬂ% rn%cdte%]g%&?zin be given out by the
controller when an edge transition signal is given out by the soft-button
as a result of a Srfnd-; [ uch tion. This.design is
B e ih S &23E aQ{c}n?]n@%iqt Iot3) &Nﬂé}ﬁl tlﬂ@, a F%f't-goucfl 9

beneficial to avoid undesirably repe 0ggl e 'sw rchi
10 button (41) is also connected to the controller (40). The soft-touch button may be, for

exainple, provided on the Wali-plate surface of the switch. The soft-touch switch may;,
for example, include a membrane or spring-biased switching device which sends an
élecm'cal signal to the controller unit (40) when its terminal contacts are pressed into

conductive engagement.

15 | When soft-touch switching is actuated, the controller unit (40) sends ou;t‘
. switching signals whenever switching instructions are detected at the designated soft- -
_touch buttons (41). To airpid erroneous detection or interpretation of switchihg-

boinmanﬂé, signals indicating or corfespéndiﬂg toa changé or transition of state are
selected as preferred switching instruction so that prolonged, extended or un-
20 interrupted pfessing of the soft-touch ﬁufton wili not be interpretéd by tﬁe controll& |
“és repeated or multiple switching requésts. These Switching instructions can, for.
~example, B_e obtained by a constant or regular monitoring of the soft-touch button (41) :

by the .contré)}ler unit (40) to d_etéct for a change or a transition in the actual or
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5 exanple, by a toddler pressing his finger continuously on the soft-touch
button or due to adverse engagenent the soft-touch buttgn §§ %ﬁ object. O
course, it will be noted that while a soft-touch button 6ﬁ t%0o be a
switching device to a user, it does not actually do the switching and is
merely a sensor or detector for transmtting a switching signal to the

m cro-controller unit (40). The 10 mcro-controller (40) or the

mi cr opr ocessoPhY§iRt chanen of diedtionfithe syyching sfates.t dstanecxample; erswitshingt or or
the switching control. In sone circunstances, the soft-touch button may be
continuously ps@Eactieg campg Biwemogdryuhe eontsallercwhangpnsidgntrinsition aignel isgives i t t ed
by the renote controller to the mcro-controller at the sanme tine. To

avoi d t he geneitry thavofichiting asa et of fpressrabéirciensd & sdoiiebubhchetion. hi dden by t he
fal se signals, the signals originating fromthe various detectors or :
sensors are preferably conjunctively conbined so, that the control unit

wi |l .cause a changbhisflesigni is bhiefigiab tatwidvnelesivably @pgiiveitopglesswitchingnfprsi gnal
is detected, even though a false switching signal is present. In order to
accommpdat®e t émmpkaby atrsldin presesg hif fingdricomtimmgusdy Gtk Sofi-Bouck BitttaCdridve
decision circuitry such as an "OR' 20 gate (43) may be placed internedi ate

“between the ifopidverposigaginehiibe ssiaicuch bitfon®iah objeél, the switching signal
sources to cause switching. Referring to Figures 2-9, a specific circuitry
‘enbodi ment of the power switch of the present invention will be

illustrated by wayODéouryehit ®ilbbe akted bt CORIRON 86M-toud® bt grehrs 280% a
diagrans. In this enbodi nent, the second power supply includes a series

connection  Ofwitthiigzidd@iee foldskd, it @oes(nbR hotdh s @& thi S tch PR a@NRGRerbly Rlsedal Ch
includes a capacitor (73) and a resistor (74). This series connection is
connect ed acrgSfetdetd® forVtan€itify MwiRthing signal to the micro-controller unit (40). The

10 micro-controlier (40) or the microprocessor unit then sends switching signal to the

switch actuator or the switchihg control.

In :some circumstances, the soft-touch buiton may be continuously pressed
whil_é a genuine switching signal is also transmitted by the remote controller to the
micro-éontr’oller 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 rcombined s0_that the contro] unit
will cause a -c_:hénge of swlitching s.tate whenever a genuine switching signal is _‘
‘de"cected; év_ef; though a false _switchiﬁg signal is present. In or.der.to accommodate the
various sources of switching siﬁnals._,- é cdnjunctive decision circuitry such as an “OR”

20 gate (43) may be placed intermediate between the input port of -thé controller unit and

the switching signal sources to caﬁse switching.

Refgr;‘ing‘ to Figures 2-9, a sﬁeciﬁ_c .circﬁitry embodiment of the power switch
- of the preseht'-i_nvention will be illlistlfated by way of hybrid bl_o'bk and component
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(11, 12) so that when the switch (1) is connected in series with the | oad
(2) and the 5 alternating power source, the open-circuit volta of the
power source will appear across the switch termnals (11?”@? ; e to the
hi gh i nput i npedance, an acceptable |evel of |eakage current wll flow
into the high inpedance Ilink and the resulting DC power w | be delivered
to the vol tage regul ating ans (50) via the rectifying circuit. The first
power supply &‘ﬁ% el @Sc“&‘;{’ggﬂ’i‘iw& thhseeNdrRoM eh siPPYgnHudeidy sprigsscpnngstiyn 10 and
secondary (63,_ 64) wi ndings. The prinmary w ndings (61, 62) are connected in
~ series with tofer bifacdritifigt (72Yirad a (b impedangp lpkawhish ingledes & dapardtor @B) |, of
-~ the current which flows through the switching device will also flow

"~ through the p#idnmfeyistondHoi dgis. selescennvectiof is prampqtibaceoss Ithe bwitehi tepekdnce of
the primary windings of a current transfornmer, the voltage drop across the .
primary wi ndi@gsl2rse thwt mibemitheagvdtch(&) b3 ooncetedlin seefef edth the 1daie2) addhen | | be
negligi ble. The secondary wi ndings (63, 64) of the current transfornmer are
- connect ed & o dlfesaiimp powerofourepthic dgpenteizatii foliapg of theCpdivier (6&Le wilbiappdasr | Y,
the output of the bridge rectifying circuit is connected to the 1 nput of
the voltage dcagsitiswitgh enhindist(1,-12YhBus W thé Righ Snplehye@akcd0dn dddediite f 1 1 St

| “shunt circuit branch (11-20-12) includes 20 an el ectro-nechanical relay

switch (20). [Ehg of RlaRapge SWrbid ill 2R inW!hH@%iﬁipEd&ﬁE@‘ﬁiﬂ&ﬁﬁh@?&ﬁﬁiﬁé i t ching

menber which is magnetically coupled or connected to a sol enoid ased

circuitry. ThRwR@NEtd d&licQbPloats §<‘Ma%9 @&H?Fﬁ%%@ I(ﬁr?? GlaltfieRc elped or

I
magnet i sed magneti c nmenber so that It 0 or out “off a‘conductive
engagenent, depending on the direction of the magnetic force generated by

o R O Tt e T USGALR R ol OERS

10 and secondary (63, 64) windings. The primary windings (61, 62) are connected in
“series with the switching device (20). In operation, most if not all, of the current
which flows through the switching device will also flow through the primary
windings. : Because of the inherently low impedance of the primary windings of a
current transformer, the voltage 'drop across the primary windings are nﬁinimal and the

15 overall éffect to the load will be negligible. The secondary windings (63, 64) of the
current ltransformer are connected fo the inputs of a bridge rectifying circuit (65).

Similarly, the output of the bridge rectifying cireuit is connected to the input of the

iroltage regulating circuitry. | ,

The sWitchjng deﬁcc (20) iﬁ fhe .ﬁrst shunt circuit braﬁch (11-20-12) includés
20 an electro-mechanical relay switch (20). .The reiay switch (20} include‘s a conductive
~ contact swi.t_chihg member which is mag_r;etically éoupled or connected to a solendid -
‘based circuitry. The magnétic 'cbupled s;witching‘member. in&:ludes’ a polarised or.
magnetised magnetic member 50 that- it will‘ ‘move infto or out of a conductive

engagement, depending on the,'diregt'ionl of the magnetic force generated by the

20




connected to a latched relay circuit show in nore detail in Figs. 7 and 8.
In the present enbodinent, a four-termnal latch relay circuit including
four switching elenents (31-34) is used and shown in t hAugtst @P6pox of
Figures 2-4. 5 In order to provide a conmpact power switch of the '
above-description so that the switch can be fitted in a small and confi ned
space such as wal | _cavity for a standard wall-nounted power switch, it
is highly destHensie Thgenerdiemagnatic Hiuxpf @apgsite polattiesp thezeteneidds gensthllyhanged
fromthe "ON' state to the "OFF" state or vice versa wth a small

act uating cur femectethip 2 fasehed iElpy wireuit showinninl mere detsildorFignt7 amd §.efutheed to
10 maintain the swtching device in its non-transitional operating states.
This is desirpigcat caibpdimenther donrtentinal deuill reely feoeuis indhading) gowrngvitthingt ai ni ng
the switch will determne the size, of the current transforner and have :

~ the overal | selemeits il 24) islusedvard shben apthe deticdthed of Figades a-4smal | curr ent

requi-renent neans | esser current transfornmer w ndings and hence a smaller
physi cal size. 15 In order to achieve the aforesaid requirenents, a '
preferred %l ect r orfecidenite providew tatipatBgweaswittlovnthie Ribbvedddchifiiod $64naAS an
exanple. The relay switch (35) includes a first and a second swi tch :

‘contact term thals&it(tan B2 fittoh@ie a Gnall 00 Rehifdeld \Pad¥Bubh iadla, wdl cdi@GHBN,Ccal
actuation |l ever (23) and a nagnetic core (24) with solenoid (25) w ndings

whi ch are wousthdaldovl-ibenteRpeed iRl ifis HiEy GekaMe 5t REELBIARYGeHEST gned
so that 20 the current required for switching can be kept to a“m ni nrum and

no or only a dkhHeRluated Wndl @Rinded RIEHR AU é %% td! %"@I@%&é ?P Hee %Ex%z&/ s,

~that is, when the switch is either at its ' r st at es.

selecting a ng@nebhe ol finloudort Yhd Bl SnYOLS i b, SBAPSILG COTE can

mai ntain a high residu gnetic force erng nag it?_e a
(S: (Trilel y g\]/_ﬁf S em'ﬁf?tlaﬁlr{ﬂé gn?c'ﬂfr{g%tllcg ﬁpitsb n%nkﬁsa%sgltign%l g];)eera Q%Ealtezs.e Tiur;els E&g&% 'e
- ~ 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)"33 shown in Fig.9is .used as an example. The relay switch-(35) includes a
| ﬁrsf and a second switch éontact terminals (21, 22) made of a 60nductivc material, a "
me&hanical éctuation lever (23) and amagnetic core (24) With solenoid (25) windings ‘.
which .are_ wound above the magnetic _cofe. The m_lay is preférably designed so that
20 | the current re(iuired for switching can be kept to a minimum and no or 6nIy a minimal ~
current is ngeded during non-.tran.sitional: sfates, that is, when the switch is either at -its -
“ON” or “OFF” states. Bj selécting ‘a magnetic core of a suitable material, the
'magneti.c core can maintain a high. residual rﬂagrxetic force after being magnetized

while a small reverse solenoid current can be used to demagnetize the magnetic core.
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4 August 2006 When a current of a first polarity is applied to the

sol enoid (25), the nmagnetic core (24) will be nagnetized and gn attractive
force will be generated between the nmagnetic core (24) LU ct uat or

| ever (23). This attractive force will drive the spring contact plate (21)
(or the contact switching nmenber) to nove left and close the 5 two contact
term nal s, thereby SW t chi n% the relay swtches from"OFF" to "ON'. Wen
the switch is in tYaen pRureysfa ﬁfﬁ‘i@"@@We‘ﬁéPRileéd? therpolengid (3Ddiig magnetigni nt ai n
cl ose contact between the two terminals because the residual magnetic force
in the core (2o QdIwilltee magnstizehandgin atwactizs iferce mHlb beagsidrtedibetvicars thof t he
spring contact plate. Thus, the "ON status can be maintai ned w thout :
conti nuous cumagretic sarsp(2¢) atd) thelremater $ovke23).d This ateradtive ffome méN drisetheol arity
is applied, the magnetic core will be demagnetised, at |east to sone :
extent. The nagingicomtact@late () (tesharvaticiswvifchiag nidntber)rte aiote M Aidiciaethieve
. force between magnetic core (24) and actuator lever (23), if any, wll not

be suffi ci&nt twocomBbtbmhinale) tRatly siakchi tHeaelhy BRENRE RroinhOFMG, €ORact
termnals. As a result, the spring contact plate will deflect and separate
fromthe stationary 15 contact plate (22) under its own spring bias force,

‘thereby switching When tigd ayitcinist fhthef @M 's@N, doOsoléold’ curkdrk G¥vinsgied tihe " OFF"
status can be maintained without solenoid current as this is the at rest

or equi Libri uibipeg b tofact Biew&A MG tBinfihdls bdalieqhd &%dﬁwlﬁafghétﬁ%fa@ef ation
of both turning "ON and turning "OFF" only needs a pulse or a short

~ duration of splR0aE (SHif¥e lalsd @nGiER 16 9&isE W' Igﬁfleﬂt%%'(ff%@%{nagg n he

kept to a mninum Reférring to the Figures and wth partic erence

~to the latchi gtec"[rh é'”tfl “gﬁs’% ajél%?éln\@e% aﬁt@fvﬂﬁ%%é%nﬁgﬁ%us\é@g nt squl)lr,st

switching ele osed, a current o

polarity % I thgﬁ) W steﬁ&htc“ﬁ‘e?(toéttaaggergee%at%fI19 gp]:ﬁ%'d,r & magnetic core will be

 demagnetised, at least to some ektent. The magnetic core is designed so that the
residual attractive force between magnetic core (24) and actuator lever (23), if any,

will not bc sufficient to maintain electrical contact between the two contact terminals.

As at result, the spring contact plate will deflect and separate from the stationary

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

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

Since the switching c'peratioﬂ'of both turning “ON”.and turning “OFF” only
needs a pulse or a short duration of sclenoid current, the average current requirement

20 canbe kept to a minimum.

Referring to the Figures and with particular reference to the latching circuit
described W1th1n the dotted box, when the switching elements (31) and (32) are

cIosed a DC current of a first polanty will flow from the voItage regulating source

22



22 4 August 2006 (5 1) to the switching elenents (3 1) and (32) and

generate a magnetic force of a first polarity. On the o'&%a_‘r hig)g, when

switching elenents (33) and (34) are closed, a direct cu &t t he

opposite polarity will flow fromthe voltage regulator (52) into the 5

swi tching el enent (34), through the solenoid and into the switching el enent
The | atch sw tching, el enments

(33), thereby magnet i.si.n he eti ore.

(31, 32, 33 éﬂg t%ﬂse S htﬁf"PESfeE‘SP‘rérﬁg‘Bd‘nﬁi%ﬁaf‘P SRifLaie PH’%@ICHP%@M%@%W e
so that when a current of a first polarity flows fromthe sw tching

el ement (3 1)PPP®ugh the solenoid (25) to the switching el ement (32), a
magnetic force which is |arge enough to attract the nmagnetic 10 nenber on .

the switching devige to | ose-circuit configuration will be produced.

This magnetic for cé"\mel crtﬁ%i%fav%éwmg ‘ﬂﬁ‘@ﬁg% {33handy34} ﬁeﬁ]ﬁ‘éﬁfﬁrﬂéﬁé@ti c core .
after the transient magnetising. current has disappeared. On the ot her ‘
~ hand, when cufttERE of thsnprepitsnpelaréty wellt fieye fiogy theatobiegy B2ylatop (§2eintosthiet chi ng
- elenment (34), through the solenoid and then into the swtching el ement (33)
15 i nto groundWitehing elegerdt(Bd), dopeshvithe solsroid exmd gntet the evtitchpnelemesini3BY;, t he

attractive force which holds the magnetic core (24) and the actuator |ever
(23) toget herthaieby domagngiising)ihsheagnatic dirsafpe futch sAwtching eforlents Bhe325pBI ng

bi ased contact plate (21) (or the contact sw tching nenber) will depart or

separ at e fr onaidf) endithacblemiid irehiranget & the pessynt epinailesd BRA)WIHE dufentlef OWN
spring biasing. An exanple circuitry which will performthe 20 functions of

~a latch rel aya fitst pelbiity flors foaethe BwRERCALIMOR (1) ihrodgtShb SAGHY BI5h fkink 1S
shown in Figure 9 and detailed explanation of the relevant circuitry wll
be described swighfiy elemdnb(32), SRghéticdBict 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

svw;ritChing element (34), through fhe solencid 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 _reSﬁlt, the spring biased contact plate (21) (or the |
coi_ltact switéhing member) will deparf or separate from the contact with the stationary

plate (22) due to its ownrspring biasing.' An example circuitry Which will perform the
20 functions of.é latch relay suitable for.u.se. in connection with a solenoid circuit is ,

' shown in Figufe_: 9 and detailed e:{planatién of the.relevam circuitry will be describéd -

‘below in this specification.
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23 4 August 2006 In this enbodinent, a relay switch nmechani smwhich can be

switched "ON' or "OFF" respectively by nmagnetizing and %ﬁmgg&%l zing the

sol enoid core has been utilized. Of course, the "ON' ant™" &wi t chi ng

can al so be achieved respectively by demagnetizing and magneti zing the

solenoid core with suitable nodifications. In 5 general, magnetic fluxes of

the opposite polarjities are used to cause "ON' or "OFF". This present

rel ay switch provi Sé"@‘ﬁ ept, @ relanpifcd negchapismvhich pangberaniifched @N"or -

mechani smwhich requires different energy for switching "ON' and "OFF".

Specifical l'y, OHE Fepegiively hyheagetisiagtand Wampinstizing ther sdenoist core thes bsent o

switch on and 1ess energy to switch off since it will be appreciated that

- nore energy wifilizede Of sojurse, dht "INt endg QAP svdclehgeainniso &k acliatedatspedtivelgt her
.while less energy is required to separate the electrical contacts since

t hey are undeby dpmagmgtitingsndimggnetibiag thensobemnidante with RoRbRMSGEAEHOR. In

swi tching mechanismis preferred in the present application since it is

hi ghl y des§r ajgtrerdl hasgnetie flases of $wi dppbsigldbiticd Atk 0&d 18 thusa“ONTYor “ORBt. ant

after. being switched on for practical convenience and since it is observed

that 15 the aThisnptesehi eslayobwilieptovidenla GeiRYexdibiensr h NGvitchiy &YRL&rOf the
swtch, which is required for turning off, will be nuch slower than that

accunul at ed  dufebigisth eviéiFFequiteh adiffeht ehGgs Wob GvifeRihg t 45RP NG aOROFFNI S
non-symetrical rate of energy accunul ation occurs b%cause en the switch

o rat an. ey cut e inal
is "OM, the gadiddhmy)ah | ‘?ﬁg?fﬁ%ﬁ’fﬁ%gti é&%ggecf Qs thﬂo%% %éﬂg}s fm M}%Etd) oy nal S

(21, 22) nust necessari sin a conpac si zed

current transfQraer, iis & eguiF Slod P Wi ﬁlﬁeé)\#e%gﬁer&?ﬁ% %g? %énfer 2‘%@ bse\v/f\%‘tgﬁfgg hte e

~rate of energy ac mufatl on rust. be. 8 .
SW t Ch 'S10 O:E) pulalt {ﬂg e%e%&%gldc&?m\’\%rtogé{ggl 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
applicatioh since it is highly desirable that the main switch can be turned off at any
inst@t after being switched on for prac't_ical convenience and since it is observed that

15 the accumulation of electrical energy during the “ON” state of the switch, which is
required for.tlllrning off, will be much slower than that accumulated during the “OFF”
state of the switch for turning on. This hon—symmetrical rate of energy accumulation

 oceurs because when the .sWitch. is “ON”, the additional on-state voltage across the -
s“}itching terminals (21, 22) must ﬁebessan'l;} be low and since a compact or small
ﬁO .sized current frénsformer is réquired in order to ensure a corﬁpabt swiich, 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-symrnetrical switching
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under a relatively high voltage of between 100-250V and the rate of

accunmul ation of energy is therefore nore rapid. By enploying a
non-symetrical switching 24 4 August 2006 rmechani sm of‘ﬁ“ﬁ‘é‘“@@pﬁe
described, it is possible to ensure conpactness as well as responsive
switching. O course, for switches which are not subject to size or
responsive tine restrai.nt, other swtching nechani sm may be enpl oyed. An
exenplary ci r SRR Of %Wﬁﬁ%@ﬂd’t%lspP‘E)‘iﬂb@fetosWSF@kﬁoﬁg’a@ﬂcsﬁé‘&éﬁ‘%]i #le 5
~currents for activating, this is, latching and unlatching, a swtching
mechani sm polePPRS s SBchifigy n & coupg, & osvaishesgivhich zare giot sphieptdostzecer e i s
shown in Figures 8 and 9. Referring to Figure 8 when the CPU port
connect i ng t o r¢SRensiedungiesiraigt, othergwerkinpmechghism@paydreckn@losied. at a hi gh

vol tage | evel and that connecting to the assenbly 4, &b and Q6 is pulled
| ow, transistors @@ and w || be conducting 10 through the sol enoid 25,
t her eby gener at i ngA# s¥g@alary eirquit hieththay de eedofo profide switching ectevesibleor
magnet i zi ng the core. On the other hand, and as shown in Figure 9, when
the CPU poPt eumist fomactiveting, ahisi ist tatchin@4 and@nlatingp ai swiphingetiedhiagiom
transistors @ and Q@ w Il be conducting, thereby providing a current of
an opposit e ppblarifi¢sybyt magmetiking fapd dehagneidstig § Mmagodte @1 Bihowh heFiglifegt of
the current of the opposite polarity. This 15 latching circuitry provides a
sinpl e and ef tdDerRefoiag Sto (Rigurad} inhak iﬂfbgcauqm@kecorﬁsdﬂng%itﬂegaésaﬁb@\/!ft chi ng
mechani sm whi ch can be nmade either as an I C or.using i screte cofrponents.
As mentioned ab@igtorsiQ1, @Y e ¥ &f arabigh $didke 1Rl TR thab WhifebiOidgyi ce
(20). can be turned off nore easily by using a relay which requires | ess

energy to turRsehbly @9 O5Hand QR Piled Bvs HARGE s Snd YRS b QhaRyget ri cal -
switch, it wll be appreciated
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,
7 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 ﬁreferablg that the main switching device (20) |

can be turned off more éasily by. usmg a relay which requires 1e_§s energy to turn off
_ 20 than turn on. To support this type of non~symmetrical switch, it will be appreciated
that the cui-rerﬁ source associated with svs:ritching'of may be biased at a lower voltage _. '

level, for example, 2.5V, in the present case.
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that the current source associated with switching of may be biased at a
‘lower voltage |l|evel, for exanple, 2.5V, in the present case. 25 4 August
2006 Turning now to the first power supply which is iné?ﬁﬂ%ﬁ“¥%6provide
operating power when the main switching device (20) is inits "ON state,

t he power supply includes a rectifying bridge having its two input

term nals connected to the secondary w ndings of a current transforner.
The termnals of thENHENSHY the Wt W@ﬁﬂmﬂim&@uﬁ mehuded tognavide npsratinge -
connected in series with the main switching device (20) so that the sanme
current will POWSK Whenghe maithevitehing danicedROhiy inldtsi (289, thegdowbresupplymar y

w ndi ngs of the current transformer when the main switching device is in
its "ON' st aineludgeregtifiyngtbridge having isctwiof ipput derninatbgenhctedad ARGEaMdig t he

i nput of voltage 10 regulating circuitry which includes voltage regul ators
of different woldirggeflevetent fransformeanylte, tefi@inyo|df  thé pidbity *iding. & #el t, for
the various circuit requirenents. In the present preferred exanple of a

l'at chi ng r&l ayureht €anisformert argbdnineddel iAQERE viftbthe mah@witghih@a8videq20s0aRR! | ed
across the solenoid for swtching in the main switching device is

si gni fi cant | yihbisghe turkedid Wil TRy ffugh WA mi{chﬁ@eileﬁ\eé g@iaﬁ@ t}%:%ﬁjirgﬁ\sj- Thi's

“non 15 symmetrical ‘latch sw tching mechanismis Sel ect so t mal | er

energy can bewinds@§ of thet d&h@ntoﬁ'zfnsfolﬁﬁe%éncdﬂie Dihid Wﬂt&]lﬁg dicR 1'% E’T R e&)ﬁr’ red

because, in general, only a small trickle current aval | € to charge
up a power st@page 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 sWHcCHuRYoM Y Gebtifhng G Yook OBE dnp SH14416RE 9
10 régulating circuitry which includes voltage regulators of different voltage level, for

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

Iﬁ the present preferred example of a latching relay circuit, it will be noted that
thé 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 gengral, only a
| ..small trickle current is available to charge up a power storage device in order to |
enéure a pontinuous supply of power to the voltage regulating circuitries. In order to | .
ensuré that sufficient eﬁei‘gy is ayailéb_le to the‘ solenoid to. turn off the switching
20  device éven though the switch may have just recently béen cIoséd-, a switching device

which can be turned off with a minimal énergy 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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whi ch can be turned off with a mnimal energy is highly desirable. The

vol tage regulating circuitry is connected to a power sto&gge ﬁﬁ%ice whi ch

includes a parallel connection of capacitors and vol tage {T# 8 devi ces

such as a 26 4 August 2006 Zener diode as shown in the Figures. The Zener

di ode clanps the maxi numvoltage to 18 volt in order to protect the

vol tage regulators. A small capacitor is connected in parallel to the

| ar ger capaci t%ser diede s shpve éx thadFigviregh The dgnentiodeidinepsftbe macieumMetagecond

- power supply circuit includes a serial connection of a rectifying 5 bridge
~and i npedance tBri8Nel imerdode pratect theorofiagueregulitorsiiAnaiali. cafdviton eputected if he

rectifying bridge is connected to the sane power storage and cl anpi ng

devi ce and t o pataliel to thetlager capapitorst fonguppriessing High/fréendupRHylei@, DC power to
the control and switching circuitry. The operation of the ,power swtch
switchings will now be explained in further 10 details. Referring to
Fi.gure 3, main the Thovstoohd powetesnpply dir2Gi) irictuded a tshial "cBlmfectiit 64 £recBfifhgd S 10
be taned on. Wien the switching device (20) is in its "OFF" state, a |arge

~vol tage di Bf etbeidge amhimpedascesbrasdhaiiross| thy +06lydlvet Rrhhlsy Tht 3geuPbr tle power
.source wll appear across the input termnals of the second power supply.

 The al ternati mgtifehs Biitse iQPRRBEEDND tﬁ@E@x@eSdpl)(ME? s%o%eraﬂe(\@fmg\%;ﬁe@i% aPlo, t e

‘switch (20) will be converted into a 15 rect current p supply for

feedi ng the veldatged REMhMOFrMHHr 'I@Bh)#{gg?wﬁouelf lotnd chnrgrgﬁ’g?]"%évg\t,&h{nghi ng

requi rements of controller unit, "the rcurtry

device (20). ciréhi@;&.der to close the switch (20), a switching signal is
transmtted by a renote- control to the receiver or by the "soft-touch”
button which is connected to the controller unit. Upon detection of the

switching signal, TR ofR¥ABRbEe BXWQ%{EE is&}gch%{'gs 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 tumed 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 acrosé_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 r'equireinénts of controller unit, the control circuitry and thé switciling device
(20). In order to close the switch (20), a switching signal is tfaﬁsrhitted bya fcmotc- .‘
comntrol to the receiver_ or by the ‘;éoﬂ-touch” ‘button which is connected fo the |
controﬂcr umt Upon detection of th'c'; svﬁtching signal, for e};:ampl_e, by detecting an |
20 ‘edge. transitioged signal, the controller unit wii_l cause the latch switching elements -
(31) and (32) to be closed. " At this .tinie,.. a direct current will flow from the 'reguls;tor' |
| (51) through. : fhe solenoid -(25)‘ and into the latching circuit t20). | The resulting
magnetic force generated by this DC curreﬁt ﬂ;)wing _through the solenoid will cause :

 the main switching device (20) to be closed.
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20 edge transitioned signal, the controller unit will cause the latch
swtching elenents (31) and (32) to be closed. At this ‘{)J[\ne’ 2@0 i rect
current will flow fromthe regulator (51) through the s R 25) and
into the latching circuit (20). The resulting magnetic force generated by
this DC current flow ng through the solenoid will cause the main swtching
device (20) to be closed. 27 4 August 2006 Turning nowto Figure 5, the

"~ switchi ng devi ce asumingwmow ¢o Figuea dy therswitahing @GWice as iskdvanisaalebadss it thebe

‘turned "OFF". At this instant, since the power switch is generally a
| ow i npedance “O&ipositioh emd istto ibs timed FGFE"OM( thisdfisant i iRe R fAEL sAREORS t he
second power supply will be very |ow. No observabl e power can be obtained
from 5 the segeendlypdorinpudunky dsiidecitich it Oh hBEON'RENe, BaRditaR sid@dinti cant
current will flow through the switching device as well as.through the

pri mary windi sgendpowdiesugply Ml tbelveAN BhOIE bbhEBle tga%es Win! i btitsined £y Si nce’
the rectifying bridge of the first power supply circuit 1s connected to the.

secondary $i neliegcodli pbhi& sepply 8tuit r ansforner, electrical energy is coupl ed
fromthe 10 current 1PI owing in the primary winding into the rectifying

bridge and then to the power clanping and storage circuitry. Referring to
Figure 1, when theog aitdil heid, § Mt e %n?.@ilﬁ‘ﬁo@' ﬁéh[sthégxﬁ?é‘lﬁnhe evicE Ot €
Sto C &Y at ch

control, the controller will send controlling signa ose

itchir I « : i a current loa
Phel ot ng ¢ he gy & trorith SRRty widiE 6 EON Rl RtnS P GE SriS® | e

| id (25)«aaqa &; i.1.GRI: . £ nt. (32). Since.thjs direct current
ﬁgsegopol <(51ri %y@gp'p%]ts](%‘tteﬁ%égﬁ%@g%%@reg)gﬁw\ﬂ#Bﬂ‘?verfsluB&@(ﬁlr?‘H% 1B S?Iﬁﬁcfgﬁs/\iottg‘hi ng
el enents (31) Se@&%m(ys‘g?nﬂir}gho% tﬁrg gt?r?én't %‘m(-fs (gnenel\",vI ekelcml%gl 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, whep the controller detects switching signals from the
remote contrd_l, 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
| ﬂof;ved .in latch switching elements (31) and (32), the mégnétic core will be .‘
demagnetized and this .Wm cause thé'switching device (20) to bounce off from the‘ |
“ON” ‘position. Once the main'_swit.ching device is mo_ved.: out of the conductive
20 conﬂguration,_the power switch will ,becqme nﬁn-conducting and the second power -
supply circuit will again be put into 'dominant operation and supply power to £h6'

power storage and voltage clalnﬁing unit.
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demagneti zed and this will cause the switching device (20) to bounce off
fromthe "ON' position. Once the main swi tching device is m)\{g out of the
conductive 20 configuration, the power switch wll becoms ‘&R duct i ng
and the second power supply circuit wll again be put into dom nant
operation and supply power to the power storage and voltage clanping unit.
28 4 August 2006 Ip addition to swtching by renote control, a | ocal

swi t chi ng sensor b iqugfo sytehing By paeate gontioL tahlecal switehing sansarrbiutton Ehi s

| ocal switch-sensing button is for exanple a soft-touch nermbrane or spring
“bi ased swi t chalfpicemicgied fo diegemzalignanis This toesl switchisensingdnttomistfondxampleus hed.
Upon detection of such signals, the controller will send 5 controlling
signal s to the softtenchy slempraser ustringobiewt] atwitch hwhidk witll @mandigralér foete pat h
in order to open or to close the switching device. Wiile the present

i nvention has corseotierwl whengsishad. r@foardetectiort o sublesipiad, @ie’ RetrolRARAUEGRNt S
descri bed above, it shall be appreciated that the present invention can be

~realised by enpitellinggighalscioithe Yatdh reRiy it 1o QMAMVHRIE MeSreldpirf RuRé \thilen
equi val ent 10 functions and operate on different paranmetric val ues w thout

departing frooideite opeweeao cReelth bvitetihd ddvicel the present invention. The
‘specific circuit enbodi ments described herein are nerely provided to

assi st understandi ng and appreci ation of the scope and nature of the

present invention While deqseddnt ink@iton had Beeh%x?ﬁﬁﬁc& ib?&éfgx%ﬁceﬁgrtheeé%f@g?éf orred

“while two rectifying bridges have been illustrated’ in the pres

15 enbodi ment emBeawRERS deserinkdaBEvel S Shdllbeldifrehil I Rever.  gupply
circuits, it will -be readil ; avppreci atﬂéﬁ@ﬁtg{:}ﬁgé?@aﬁﬁ% pgﬁ%%ﬁ{ﬁ@(ﬁgﬁmﬁ cta'ﬂge art

e e AL S B, O OB B SR ARLAY "
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 understandiﬁg 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 présent preferred
15  embodiments respectively for use in the first and second power supply circuits, it will
ble readily appgeciated by persons skilled in the art that a single rectifying bridge with
- appropriate 'induc.tive coupling from tﬁe respective power sources can also be -
émployed. Fﬁfthermore, While a-relay of a particular design has been ‘explained, lit
will beap}_)‘reciated that other similar‘or ecjuivalént relay members can be used without
26 loss of generality. Furthermore, while ﬂle present latch relay circuit has been
explained by reference tor 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 surnmary, the invention has disclosed a
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enpl oyed. Furthernore, while a relay of a particular design has been
explained, it w1l be appreciated that other siml-ar or equival ent relay
menbers can be used without 20 | oss of generality. Furth&/us#e2004hi|e the
present latch relay circuit has been explained by reference to specific

| atch relay and other circuitry, it shall be appreciated that other ways
of realising latch relay or other circuits can also be enployed w thout

| oss of gener as¢falpawer switehawith lindipowensdaronirelrant awitclisgéinsite) whict?@nhadsigust
2006 useful power switch with [ine powered control and switching circuitry
whi ch can havevidewpgpbicatiopb.i cati ons. 30 4 August 2006- CLAIMS: 1 An
el.ectrical power switch including a first termnal, a second termnal, a
swi t ching device connecting said first and said second termnals, switching
control neans for operating and controlling said sw tching device, and :
power supply 5 circuitry connected to said first and said second termnals - :
for supplying power to said switching control neans, said power supply
circuitry includes a voltage transform ng nmeans and a current transform ng
nmeans, said voltage transform ng neans includes an.input circuit of high

i npedance connected in a circuit branch which is generally parallel to the
branch contai ning said switching device, said 10 current transform ng neans
i ncludes an input circuit of |ow inpedance which is serially connected
with said switching device between said first and second term nals,
wherein said sw tching device includes a sol enoid operated contact
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swi tchi ng nenber, said contact sw tching nmenber being novabl e between a
circuit-closing position (the "ON' position) and a ci rcujé% 'OE@QOHQ position
(the 15 "OFF" position), said contact sw tching nmenber r ei t her
said circuit- closing or said circuit-opening positions unless and until a
switching current is sent through said solenoid to swtch said contact
switching nenber fromsaid circuit-closing position ("ON' position) to
.said circuit-opening ("OFF") position ClAINIBom said circuit-opening ("OFF")
position to said circuit-closing ("ON) 20 position. 2. A switch according
to claiml, wherein said switching current to switch said contact

swi t chi ng menter ARy SeRitc] powerswiteho dichidimg wofistitermi@N' a pesdndi RAnhal A
direction or polarity which is opposite to that for switching said contact
swi t chi ng nmenbefwiichmgdeeireicon®dting said firso and saidssebehd tehfHaly OwitdHi condael 4
August 2006 3. A switch according to claim11, wherein said contact

swi t chi ng menbermeas et dpératingsaiddcoh@dlling aald bwitchtly devilegRed pSwsORBpRf ter a
switching current of a first direction or polarity has been sent F rough

sai d sol eni d t ceiraigryabirseted ab shidBesaid Sai€ §cBad émﬁaﬁ%ﬂs‘ﬁ?pl?ﬁ%%‘b%ﬁ% to
claim3, wherein said contact swtching nenber is noved r sald "ON'
poSsi tion to sai thaldORWiteheSbdukeD ndhise said ﬁd%ércslabﬂg,&ld{u helffies®a vihRCt! ON
or polarity opposite to said first direction ot first polarity is nt
through said sal@B@hfink teandddecdinn ' I dnitiall
magnet i sed nmagnetic co%e. 5. A sw tch&%gg)or |ﬁgéa?§’es8ﬁ%§f°%ag€trﬁg’%%ﬁ t he

O o 2 PR R SRS SBTETINT R
'.which is generally parallel to the branch containing said switching device, said
10 current t;ansfonning means includes an input circuit of low impedance which is
serially connected wifh said switching device between said first and second
terminals, wherein said switching device includes a solenoid operated contact
+ switching member, said cont#ct switching member being movable between a
circuit-closing positibn (thé “‘ON” position) and a circuit—openiﬁg 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 membef from said”
circuit-q’lo’sing position r(f‘ON.” polsition) to said circuit-opening (“OFF”) position
or ﬁ:ém said cifcuit-opening (“QFF”) pbsition to said’ circuit-closing (“ON™)
20 position.
2. A switch according to claim,lll, wherein said switching current to switch said
contact switching member ﬁoﬁ said “OFF” positibn to said “ON” position ﬁas a
direction or polarity which is oppo.si.te to that for swifching said contact switching

member from said “ON” positidn to said “OFF” position.
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that required to switch said contact swtching nenber fromsaid "OFF" to
said "ON' position. 6. A switch according to claiml1, V\4] {’lel{]%qi) id
solenoid is connected to said sw tching control neans v ng _
circuitry, said latching circuitry includes a 1 5 first switched circuit
branch connected to a first voltage source for swtching "ON' said

swi tching devigce and a second switched circuit branch connect eq toa
second vol t age’ sBuFEh agcerding ot lpipnly veferein spidicantict switahingeeber is héié i/ ol t age
of said first voltage source being higher than that of said second voltage
source. T. A swi tah @Ncpesifiondyaomagnatint@s afdrarseitchisgbwlreht 684 fiswditeshard
circuit branch of said 20 latching circuitry includes a transistor with a
conmon- col | ect or orwkmiéchdsdrerasedt Grovgh sxid balémid tinidndise SATWRA, kbRl
connection connecting to the two termnals of said solenoi.d. 8. A switch
according to ¢l aAmwiich adeerdirigtosdinh 3 OheRi safdbdneddi SEtINBIENSEmbS [TRYGM

agai nst spring urge when noving fromsaid "OFF" position to said

position 32 4 AMugnishid>@e pesticaiodsagdrdRet SSoh GRkNY SWEERE icg}?é!@ﬁ}@ th

- spring assistance when noving fromsaid " position to s: o ol
- positi-on. 9. A-sfitctfidh GGty fshobie ©l sBidBre dirdRL Sk Birs? b ontro
"nmeans sends currents of Oppogiigjti on di recftl ons or poﬁ?grﬁ?ﬁygg?q}llrt%%@ﬁ sai d

sol enoi d for sw dafihidMhoi®inOR dsidf f Sa | i ice..10. A switch
“according to claim 1, wherein said gvm&?% |%1‘§é%%ﬁt@giﬁﬁgﬁé?§§ﬂsggm ted to
a signal receivepdor receiving renote control signals, said signal

“receiver is operated by power obtained fromsaid power supply circuitry.

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
tpat required to switch said contact switching member from said “OFF” to said
“ON” position.
6.. A swﬁch according to claim 1, wherein said solenoid is connected to said
~ switching control means via latching circuitry, said latching Circuitry includes a
_'1 5 ﬁrst switched circuit branch connected to a first voltage source for switching
| “ON” said switching device and a second switched circuit branch connlacted to 5
second voltage source, for switching off said switching device,lthe voltage of said
| first voltage source being higher than that of said second voltagé source. |
7.. A switch according to.claim 6, wherein said first switche;i circuit branch of said
20 latching‘. ci'rcuitry includes a transistor With a .common-coﬂector comnection and a
transistor with a common emitter connection connecting to the two terminals of -
satd solenoid.
8. A switch according to clain'l. 1, wherein sai_d contact switching member is moved

against spring urge when moving from said “OFF” position to said “ON” position
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11. A switch according to claim1, wherein said sw tchi ng control neans is

connected 10 to a local control and a renote control ‘ffgl ver 0 aid .
swi tching control nmeans sends out signals to operate sa 200 i ng device
upon detection of switching denmand signals fromeither said |ocal control

or said renote control. 12. A switch according to claim 11, wherein said
with a variation of magnitude

swi't chi ng demand_sj i ncl yde a nal

within agpre det %q,drﬁ%ﬁfg%onba& Rifiiyid Fﬁeﬂ%‘g T Mgvos JithASpEiE 1asistanse ovhen mepving ¢l ai m
1, wherein said switg control neans is connected to at |east a first
and a second swi %‘H.Sﬁg ONgwasitiewipsaids OFFI pesititay e conj unctively connected,
said switching control neans sends out switching signals to operate said .-
swi t chi ng devideeAuSaish dseadingote elpinn 15 wibexsin srjd cenitelndg siogtngl| méanenseadsy  of
said sensors. 20 14. A switch according to claim 1, wherein said contact
swi t chi ng nenbercuﬂ§ntbloﬁgmn51t10nrchmctt0h1eof pb‘lﬂntmemrbmghnsahysomgmetbt ﬁmmﬁmg

magnetic. core which hold said contact swtching menber inits "ON
-~ position by the ewddtfzhidsmumoking defierce in said magnetic core after the
magnetising current has di sappeared. 25 33
10. A switch according to claim 1, wherein said sw1tch1ng control means is connected
to é 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 signais to operate said switching device upon detection of switching
demand signals ﬁ-om either said local control or said remote control.
12. A switch according to claim 11, wherein said s.witching demand signals include a
_ é-ignal fvith 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 firsf and a second switching signal sensors which hare conjunctively
conhected, said switching contrpl means sends out switching signals to operate
-said switching device upon detection of a switching deméﬁd Signal from any of

. said sensors. | | |

20 14.A éwifch according to claim 1, wherein said contact switching member is brought

‘into the “ON” position by magnetising a magneti-c core which hold said contact -
switching member in its “ON” position by the residual magnetic force m said’

magnetic core after the magnetising current has disappeared. -
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