WD 2004/ 013943 PCT/ AU2003/ 000983 .1. TITLE: A CONTROL CIRCU T AND A METHOD
FOR ELECTRI CALLY CONNECTI NG A LOAD TO A PONER SOURCE FI ELD OF THE

| NVENTI ONWOeoqpriesiant i nvention relates to a control ci PCHiAU2003D08983€t hod
for electrically 5 connecting a load to a power source The invention has
been devel oped primarily for donestic mains wired installations and wll
be described hereinafter with reference to that application, However, the
invention is not limted to that particullar field of use and is suitable
for all electTiTdd: cirAWGONSTROL CIRCUIT MMMETélOIaﬁ@R(EirE@RiCALLY
installations, DC suppl and ot her voltage
supply applications, %0&%&% %ﬁtar ous enV| ronrrents such as m nes,
petrol eum procEEé-D@FEHEﬂNy;EI\Iﬁé@NoI stations and the |ike. BACKGROUND Any
di scussion of the t f no way

i s be considered agm gﬁﬁs %ﬁg@%ﬁ?@ﬁ@%gﬁ?ﬁrﬁr@?@#t a!g?tg Eﬂe‘&{bﬁ%‘)ﬁlﬂécﬂwb%

forns part &f ooneating & oA ted pdireostge | n the field. The distribution of

el ectrical power a%@%ﬁeﬁt&n%@ﬁéeﬁldg«aabe@m@a&y Wd@mgﬁﬁ%eﬁﬁév@i site to a

consunption site typically occurs gh vol tage A S|gnal t hat

is conveyed b‘}ﬂs'f&u%lpﬂﬁaélﬂ ik bbﬁ"‘ﬂ‘é@@ﬁ%@ﬁﬁ@ﬁ@@ Vﬁ@ﬁ%f&@%ﬂtg thaph arphaﬂ@ns uspended on

di stribution 2Owsle,detisNeaBorSldahk 188itdA @ @8t pahiRURF ﬁelaafﬂustemﬁd sl slifabld fbr 1 S al so
known to use a peutra conduct ﬂgeﬁ}t%éoe tends wit e ot her conductors

for providing 4 YeHHRS CIWE’F@P@H%QQ‘ auq ppmupgreigl m%%ﬁmsopcr?ﬁ@’cy of, the

structures fr Omﬁﬂxsaaﬂtoﬁﬁfﬁ/d‘l rﬂahﬂkalfdw”chd' bata@emppmappmﬂ&wpmrfowemy of an
earth stake t i.S electri cal connect e nductor. This

is referred t sggrdgus&m*qqnmegtsg %PH@ESTP@H%% pgg;gsfs@ﬁ]ps wetrgﬁgaqop 25

provi des a conamrtheelliue means for providing fault protection for the grid and
protection %EW within that grid, as well as protection for those
persons who co ontact with those structures. At a |ocation close
to the consunpti on Aiytdiscudzive of ik tpagest throaghauaths fecifieatidnahauld InowerayAC

vol tage th [ I 're f r a single
30 phase s?/‘tgt e%i%oxg{ri\&?d%s)éngﬂds%gﬁ ﬁlqt sgl&%’fb?aﬁwtﬁfi Ql\g%1[“\)/\\/%’l\lr,\%sfWI ? hree phase
system - threecormmngﬁwalémwmmtthmﬂeld At the consunption si te use is made

of 2 separate eart Mellicfillion ot oMokt doREALRRC AMkILAAT Ay W LpcdbaAligh 2 that

site. The neutral conductor 1s alsot
site to a consumption site typically occurs by way of a high voltage AC signal that is

conveyed by a plurality of coextensive conductors that are suspended on distribution
20  structures such as poles, towers and the like. It is also known to use a neutral
conductor that coextends with the other conductors for providing a common reference
_across the grid, Each, or most of, the structurss provide an earth link for the neutral
conductor by way of an earth stake that is electrically connected to the neutral
conductor. This is referred to as a multiple earthing neutral system (MEN) and it
26 provides a convenient means for providing fault protection for the grid and protection
of the assets within that grid, as well as protection for those persons who come into
contact with those structures,
At a location close to the consumption site, the voltages are transformed to a
lower AC voltage that s typically delivered to the site over two wires for a single
30 phase system — an active and a neutral — or four wires for a three phase system — three
actives and a neutral. At the consumption site use is made of a separate earth, which
is often referenced from an earth stake at that site. The neutral conductor is also tied
1o that earth.



WD 2004/ 013943 PCT/ AU2003/ 000983 2 A variety of protection devices have
been devel oped for detecting and protecting against a fault condition
associ at edowe40139438i Ns Wi ri ng systens for comercial &cd/AdRMBIIW3ISi t es
such as the consunption site referred to above. These devices generally
detect an over-current condition, in that the current in the active 5
conductor exceeds a predeterm ned threshold, or increases at a rate that
suggests there is a |low resistance curreht path between the active
conduct or and one oA viddth ofxfrotettinn dedvdsihave tooen developed fon detedting snd

Not wi t hst andi t h { ect .

el e\(/:v![ rozu?inolng rolergn ng }r?%i'af ul%ﬁo&éﬂ@ﬁ%%g@a%%@ﬁéQaﬂfenﬁt“gﬁfg %8@9%‘05' faults,
whet her those i;auhﬁmahmdq_bnfestwmtes]@ch #sshantanisuneptios eide weferteh éo @ows ukised on
site, the el ectl,cale ADAL @GS oy 18 HORUbAGARS bR bnBeaBR ance: or

a conbi nati on 8?“ out, conmmpn form of
el ectrocuti on icenchivter exgeess perﬁ@mn@dhm&hgldaﬂtmﬁwéi at\aéatpéhahms%%@m he

active  conductof, g/ ?ms&iﬁ%e Siﬁz‘eh@patﬂ%ﬁ&eqzu@‘é%n&%%ﬁ& 6N drpotulofise an

obj ect of the present 1nvention to overcone or aneliorate at |east one of
t he di sadvant agewaébrqaﬁbcwdpmﬂart or to provide a useful alternative.

According to a fi rSNoﬁﬁtﬂ&%duigthés@&dﬁ&ﬁ&ﬂ&é&%,&ﬁé@dﬁ 5l provigedatiogont 1 Ol
circuit including | east t termnals fqr el §e€ef1r’irlcall

connecting wi t lng elspecEiocks mﬁé@“‘&‘éﬂ‘éﬁ}eﬁlﬁﬁ‘@“%ffﬂ“gs detier PestaniSgnicom at | east

two output ter mMNAS: LRA ahe edsing dn)én@Whlcagxpmmdae,ahmmowdse a
sensor that is responsive to a_ refer nal, being in _the rao&%ﬁ of about

1 Volt to 50 VEHeSPRIBReSPIASOMbINY “3“%‘3?@8?“ i i RO dedpesh eEBPY nal

bei ng derived fiamf ckoit6dutia®i ddé fof Bfenbh trebtidpalcontrtiongatiobetweshahodtivdie

conductors and ﬁ%c[ef eregﬁ |nt that 25 should, in use, be electrically
i sol ated from t* BRITPDIER and a swit chi ng device that is responsive to
t he sensor si grﬂMMYplDEQ‘H@SNME@JTIlet ween a first node and a second node

wherein: in é Egn:;:a(r: é?jmfog’ﬂe“;ﬁtﬁ% v@r%é%tt ﬁv%gx 1019 %tog&tcor}lg {)Mloﬁate?{t ?eaét%ﬁp ectively

el ectrical Iy recerve power fromthe
source via the oﬁwhetchﬂadwgtagewﬁ'hpnanmDntOWMI@SU@Fﬁul aitm‘@tlt/he 30 i nput and

output term nals ar g8 fd Stk dodlt SIRNARGHGH: Eﬁrisﬁg%\ﬁﬁd”'éb&%f«h%uﬁource
rom supplying power to VI a the svmtc Ing device, In

enbodi nent, thdndledeg:is an el ectrical appliance such as: a punp; an

electric drill: an ?1! 165 foCnptR tehina Ror'ele@itioalfy doRhdotifls WRA resecG@ISUNET
whi t e- good such a

20 conductors of a mains power source; '
at least two output terminals for electrically connecting with a mains load;
a sensor that is responsive to a reference signal being in the range of about 1
Volt to 50 Volts for providing a sensor signal, the reference signal being derived from
a voltage differential between one or more of the conductors and a reference point that
26 should, in use, be electrically isolated from the conductors; and
a switching device that is responsive to the sensor signal for progressing
between a first mode and a second mode wherein: in the first mode the input and
output terminals are respectively electrically connected for allowing the load to
receive power from the source via the switching device; and in the second mode the
30 input and output terminals are electrically disconmected for preventing the source from
supplying power to the load via the switching deviee,
" In an embodiment, the load is an electrical appliance such as: a pump; an

electric drill; an electric motor; an iron, a hair dryer; a consumer white-good such as a



WO 2004/ 013943 PCT/ AU2003/000983 -3 refrigerator, a washing machine, a
clothes dryer; a conputer, be that a |aptop conputer or a desktop
conput er ;we 200mpee48r peri pheral device or stand al one de¢irod206Memmsas a
printer, nodem facsimle machine or the like; a piece of or conbination of
donestic hi-fi equipnment; a television or associated hardware; a hot water
kettle; or 5 the like. That is, the | oad |s any device that draws

el ectrical power and which, under normal-3operating conditions, is rated
for use with theftigemér, a)\ﬁrashmgmnhmwa@tc@ms deyar; Aeemputen, bhﬁmttﬁelamtv\er source is

o e 10 SRR LR kb B! d Shneblf el SuiBbPUER S i oo For

electrically iso source once a
condi ti on has b®eh aau@mmrewdenn Geermile ma‘-phtge erghelikset piaer Hp eermbindtion e

i nvention thereyd,sf VA diathnis F‘R”élé\@émn cﬁ'aEs%H'atted h&&\'ﬁb&‘é‘ Dbt waker k&g or t VO

input termnals for electrica connectin a power source; = at |eas

two out put t &r nihalikes Thetischelopd IS@H}’ ﬂi}“@d}%ﬁﬁg@t"’ﬁﬁwwaﬂlﬁo‘éﬁq a9d rhick, widats or that

| s responsive tguRal PeRbREERIR0E) R ratBl fo SseM it thB 1c961RE SEene pidtedsh foll 5 T ange
for providing a sensor signal; and a switching device that is responsive to

the sensor si gn¥hich B PRVeGPWSE s iF18m a first node to a second node
vx/lnerel n: : In the fi rSIhaﬂ&ﬁ@odhfiiﬁztltm&ztrﬁlﬂﬁicﬂtligl@.lpt-oteoheé tdvik! f6r ﬁéc&tc}[aﬂﬁpeCLI vely
el ectrica ycon cte or . allowi ng the |oa r fromthe
source vii the ’§ ]qené %@W&@P"E’ ’dsctut?et’ﬁ@"séé‘gb %Bﬂgasttﬁén RS and 20
out put termpate ar em&bﬁﬁigrtd; 6 8dcbiyd ddbat ofthevadioh tereds pxolled Agodude sour ce
from supplying %B o the load via the swtching device. In an

embodi ment, i f ¢ P’@hce si gnal noves outside that predeterm ned
range, the swtchi ngztthestlt\emnpmmnmﬁlwiot deatridatip comeding withdepowensonicher

enbodi ments, | oWy qg el g, S SN NN ioaHS ORRLLEGLAK yiGlr ns to the

first node upon the ce signal novin préedet er m ned
range. In still furtemnwr@nhamsmws;oam@rwmmbthapmdmwg t he

sensor si gnalg, Vi’of’&%wﬁfﬁg%‘s%@tlsu msver in other enbodi nents, the
sensor provides ot her”si 's I'n addition to the sensor signal, In an

ermbodi nent the ref eraesmtéhlgg davide thag lsatewwug@theamow@abmg@g@ﬁmm 30
range is great etmrsttaed@@%tmhdM@&éwhéran%hﬁrﬁzﬁmgmseﬁwmmﬁpwedeterm ned

range is greater than about lts, while in further enbodinents, the
predet er ni ned r4fgaals are rﬁP%’&t’@YdFﬁﬁPﬁlldHW“tSd%Ptl%mw thedepddesseiverent , t he

reference si gnapoves fidm the Wil vRTROMWCHRL HAGR; aldiWené@Eaond mods the input and
20  output terminals are electrically disconnected for preventing the source from
supplying power to the load via the switching device,

In an embodiment, if the reference signal moves outside that predetermined
range, the switching device remains within the second mode. In other embodiments,
however, the switching device automatically returns to the first mode upon the

25 reference signal moving outside the predetermined range. In still further
embodiments, the sensor, when ot providing thé sensor signal, provides no signal,
Howgver, in other embodiments, the sensor provides other signals in addition to the
sensor signal, ‘

In an embodiment the reference signal is a voltage, and the predetermined

30 range is greater than about 1 Volt, In other embodiments, the predetermined range is
greater than about 2 Volts, while in further embodiments, the predetermined range is
greater than about 3 Volts.

In an embodiment, the reference signal is an instantaneous voltage. However,



WD 2004/ 013943 PCT/ AU2003/ 000983 .4. in other enbodi ments, the reference
signal is an average voltage over a predetermned tine. |In another

enbodi menwp 206w0188iBer ence signal is a DC vol tage. |n anPerbhatoesa009s3t he
power source provides a nom nal source voltage, and the predeterm ned
range has a lower limt that is |less than the nomnal source voltage, 5 In
an enbodi nent, the lower Iimt is |ess than 50% of the nom nal source

vol tage. In other enbodients, the |l ower I|mt is less than .10% of the

nomi nal source Woteagabodiments thel refefencasianal i AbbiETass Neliage oW APsWeiermingd t | s

| ess than 5% of ttﬁl@%%&h%mb%&’t‘rﬁeﬁ@thﬂé}%&ﬁ’&% ﬁqsamh% in one of the
enbodi nents, the noninal source voltage is Vol ts and the | ower

linit is about 3.5 %p{lgm}e@nmqmdpepcgverﬁqy@ce|p5q,véc}esp,nﬁmna} SOUERIvoliege, AWPout 3. 2%
(3.5/110) of thge eearetaatme%%g%ay@towagﬁm tﬂat lawamamr@tmme] RURBIHIRAL S,

the nom nal source v Itgg @ gﬂ limt is about
3.5 Volts A6 Inembed We’fhﬁ&ioéﬁfhwtﬁ Sﬁtha“c?r?r/gﬂf %%&mltale%fee"%sﬂ%d& of the
nom nal source: ott»taletnalﬁmehﬂa tBoREIAHH 586 thah N6%REWR Mo SRirde S oBagddBIMNS
power source, odi nent s,

n 0 j ns, ther e
however, the Io%tgl tti"% 65‘315?9‘8‘}“6'3? ﬁléeal"‘f"?}' ’cﬁmb‘ﬁi‘%st éng"%cﬂ%f‘}eatf’met WL i ncl udes a
vol tage conditi esliageg For exaniple, irodne@dihe embodigiedt ehainisal valrtedftagdio 1 1the

d h | h
equlred O o Ghetco AR LS PYsAR hE 0 SRR BB L0
a second st ape #hour®Ee2% (hse10)ef tHemomefakaverve eoltagh.t Rgpmotienafile ent@dinmnis, t he
predet erm ned " B4Gnnkibohill SoiRRPRAATTBhs ALNGTRLBYer bl AP 335 2t e

results in the prevision o sénsor & Yo ay
includes a | ow ACo[FhﬁgﬁeﬂB(klmrllimﬂlanmyamttlé%dﬁéf%@)@ﬁﬂgmmn;lmailsomcm gnal
derived fromthgyeference signal, is applied across that coil. In one of
the preferred enpodi ments, the reference signal is a voltage that is
relative to a neut réiP 2 BHERI e, thY PO eREaURE Ipbimains BepsIsgurcs, andibe inag ira

enbodi ment s fghemhigé BhE NGtk &ﬂ?&dﬁn&ﬁ@h&@éﬁeﬁ@lﬁ 164&%& a DT dretiRf io¥€ardddnanot her
conduct or such as a ne atlvg J)OM f DC source, In an enbodi nent,
& &) eﬁen%t

the switching deRMAlSIPNEmMY %‘}E‘t“ﬁ’é&: fqrgonv,eggug(glpf-smq;@ Yediagene

sensor signal f @rthd@@Gled M Wmtagmqﬁ}ﬁmgshamﬁ respect ively give rise
to the first node aﬁlcéithes econ ns relay includes

bl
o 50 that s o rh o EAeEEh s e A ol S DR OBRISY o abl v\ &
t he second rmdebert»m a f@istatd dad @BREHEd e ub:yspbm t6 eHereferendd altageSnowde N

progressed t econ the rot ircuit - in absence of
Bei ng reset B nPErREe RS e Pk PnEr Ly Seie piisdSrdgR R | on fr om
t he out put t er miesidis & the progision of ti:nfBemsr sidnel, rPéferablyothe pdayiincludes a low

voltage DC coil, and the reference signal, or a signal derived from the reference

signal, is applied across that coil. In one of the preferred embodiments, the reference
signal is a voltage that is relative to a neutral conductor of a mains power supply, In

25 other embodiments the reference signal is a voltage that is relative to another
conductor such as a negative supply rail of 4 DC source.

In an embodiment, the switching devics inchides a mains relay that is
responsive to the sensor signal for toggling between two states that respectively give
rise to the first mode and the second mode. Preferably, the mains relay includes a coil

30 thatis energized by the sensor signal. Even more preferably, in the second mode, the
coil is energized by the source. That is, when progressed to the second mode, the
protection circuit — in absence of being reset — maintains the input terminals in

electrical isolation from the output terminals for such time as the mains source is



WO 2004/ 013943 PCT/ AU2003/ 000983 -5- active. In an enbodi nent, the control
circuit is a protective device for electrically isolating the |load from

t he powerweocneamE3smnce a fault condition has been det ect @E¢T/ATR0@GM00MSAg t 0 a
third aspect of the invention there is provided a control circuit 5
including: at least two input terminals for electrically connecting with a
power source; at least two output termnals for electrically connecting
with a load; a sensor that is responsive % a reference signal being within
a predet er m nedactivange for providing a sensor signal; and 10 a swtching

first mode 1o a secdnd® yoneSmdrief Foele ke A peRluyB sa B gy Out put
term nal s are rssltug the blay freindled paweabduyce ooeaeatle corfdiiion &kd toeah dgedidde | oad to

receive power fr omA&grd%?gL{%ﬁ%M %P&p&t&%f{%@wgwg %’igfgﬁ.ﬁe‘%%m Qitcg%ﬁ%second

mode the input and output”termnals are e rical sconnec or
preventing te HeWde& from 15 suppl ying power to the | oad via the switching

device. In an emOdidi?éaét’twhﬂﬁ ﬂexgﬁi;am foﬁélé&ﬂ&aru loShufRothl %&%em &%{Je,ﬂe for
electrically connecting the Poa [0 the poyve?' sourc‘g once a ¥au t ,
condition has been délcesiwaoutpyiderminsior elestripaliyeannpoting pétbta ledd; t he i nventi on
there is provided a LMok &t ¢ bdsfdtslve td d’kféfe‘f@'c@ﬂ'gnaggeiﬂé wltﬁﬁ%tprédwam&iﬂwt

termnals for electyical|]y connecti ng with a power source; " at |east two
out put ter m nal @ngoier pRxiingassnspysiguhaatting with a | oad; a sensor that is

responsi ve t a ref & igBing ISAR thA1 @ BPoidivdtb MedeRbrdaleiofbRRfssiiARaR for
providing a sens[c}r si gnal ; ang a wat chi n%zfq;few ce that is responsive to the
sensor signal fd rsb?’8‘gert8§‘§ie‘iﬁ’6 mede WRYHAIA M fritreade sdurut A @t¥Econd node
wherei n: in thetefrhinslt arBekpedively ciRpitalBRonneol RiralléwhgtHeabM afReivespect i vel y

electrically connected for allowng.the l.oad to . receive power .fromthe
source via the %W'i’%’ﬁf‘ﬁée %f’élfﬁeé'@m‘%%ﬂ%cplﬁgPﬁvécesél?%ﬁcﬁheﬁ‘ﬁ‘a’@sf:ﬁ’éle ® i A g
out put term nal sutput¢enzinelstard dekriopligliiswonseedfadréventiny thy entdedgni he source
from suppl y115ngsu@%r&ipt%\%xttg%eggaaddvié’@g%%i?c%ﬂusv&lc\tricp' ng device, 30 In an

enbodi nent, the Irncludes a cé”for progressing the
swi t chi ng devi ce frdmat ksbaluendhe contrbleirtuil Bt praetdive Brvisfedfoadidciricalihe reset

device is man U@nhéd’c_tiﬂg E%%ﬁ% wp@?\é@gﬁ%mg% &ecg% gzg.llﬁt nqgﬁ%iﬁg'{ lﬂ% BESy de{et'tgd.r eset

device is automate For exa > . reset device is
responsive to the abEprdingse afieth aspect of the invention there is provided a control oirouit

including:
20 at least two input terminals for electrically connecting with a power source;
at least two output terminals for electrically connecting with a load;
a sensor that is responsive to a reference signal being within a predetermined
range for providing a sensor signal; and
a switching device that is responsive to the sensor signal for progressing
26 between 4 first mode and a second mode wherein: in the first mode the input and
output terminals are respectively electrically connected for allowing the load to
receive power from the source via the switching device; and in the second mode the
input and output terminals are electrically disconnected for preventing the source from |
supplying power to the load via the switching device, '
30 Tn an embodiment, the cirouit includes a reset device for progressing the
‘ éwitching device from the second to the first mode. Preferably, the reset device iz
manually actuated. However, in other embodiments, the reset device is automated.
For example, in an embodiment, the reset device is responsive to the absence of the



WD 2004/ 013943 PCT/ AU2003/ 000983 -B sensor signal for progressing the
switching device fromthe second to the first node, In an enbodi nent, the
sensor nMOWe064@B4an i nactive state to an active state PCT/AR28@30N8®W3t 0 t he
reference signal being within. the predeterm ned range. Preferably, the
sw tchi ng devi ce noves between an inactive state and an active state in
response to 5 the sensor signal. Mre preferably the switching device, in

the active state, is el ectrlcall‘% connet¢fed to the power source. In an
embodi ment, t hECRSRF $gH Fy preavassing the switching AlgvipmGom ghesseensidito thi frst mpde-t he

active state, is engfgi A dient, BE LAMEHORR Wokcan ulldane@itﬁm'amtsmélhe

control circuit is a rotectlve device for electric Isolating the
| oad from the poRETEE é‘bﬁ?? Edergnie giggalbsing tithiniibg R”F‘éﬁﬁefﬁa@d Fagh Yelwblyethe

However, in ot heftcleD@siddRiives béab&nqmétwe sbd valdlah adtive HAtedf Fdn@d tof OF

el ectrical y ﬁﬁ)nnectl .ng' . the | oa fg?amy g tsﬂourc,e u&%n t he-detection of a
fault condit] onc¥%T pighal MowRse T ﬁs‘?ﬂ’fﬂk} sdeyRe be srtyeagtels a fifth
aspect of the ichveiillysdnhdekieo ins ppwavosies) a nethod for 15 electrically
connecting a mains oad to a e .met hod including;

provi di ng at | east mswﬁ[@&“%%@%gﬁsﬁé?ﬁ%??w%a eRHEdE Mg wit h

respective condcatbtc(stas's,mfenemxzedfbythspmmmurs&)urce providing at |east two

Ceshonsive o a ref B oA, iSRRI SR Moleold Bpiod B BBt %0, 50"
Vol ts for ptovisiatins thedemdSom i goradr souréronced ntigomdittingmabednalisgedier i ved
froma vol tageHo%Hreiﬁ%ﬂ{e %hbéﬁﬁh%@ﬁne%@xﬁro?Fuﬁﬂ i€ar utaﬂa?fo(f% ?&’igélf)rs and a

reference point that’ ectrica i sola Yfrom t he
conduct or s; andOIﬁ}eﬁg@é%iﬂh@Wﬁhmsﬁmﬂwgnﬁ@\ﬁﬁ@@ﬂd@af\%&uﬁcandlthrllsctrorimde and a
second node in predet @8R Rdikien t he sensor signal wherein: in the first node
the input and out put termnals are respectively electrically connected for
al l owi ng the | oad tfcsoEHag tpa Hhaspect oighe lpv@twwa’fedéprwée@ h@eévﬂoéhi ng .

devi ce; andig neteb@icawﬂ@bcﬁﬁgi@maﬂ@lowmtmﬁﬁ%ow Rboe ﬁx@ﬁﬁlh@@lrﬁ%lu@irng

el ectrically disconnected for Bﬁgven ng the source from su pplying ~power

to the load via t heP'SWEPERE et 'i“B‘gte"@U‘a!&é‘%" W’ﬁ’@“ﬂ?“a@“élinﬁf"ﬁhaspect of the
i nvention thereesp@txpémﬁud@&safﬂmemdp$wrsm@bgﬁ;ct r| cally connecting a load to

a power source, the_ net hodt%%ﬁhgéii ng: ovn? 6&iyeast t,Wo ]nBlUt
termnals. for el ectPPESIBF ‘?‘i“ﬂ'éte‘ compfFHpgwith
mains load;
20 being responswe to a reference sugnal being in the range of about 1 Volt to 50

Volts for providing a sensor signal, the refereme signal being derived from a voltage
dlfferentxal between one or more of the conductors and a reference point thet should,
in use, be electrically isolated from the conductors; and
progressing a switching device between a first made and a second mode in
25 response to the sensor signal wherein: in the first mode the input and output terminals
are réspectively electrically connected for allowing the load to receive power from the
source via the switching device; and in the second mode the input and output
tcrminéls are electrically disconnecped for preventing the source from supplying
power to the load via the switching device,
30 According to a sixth aspect of the invention there is provided a method for
¢lectrically connecting a load to a power source, the method including:
providing at least twa input terminals for electrically connecting with the
power souree;



WD 2004/ 013943 PCT/ AU2003/ 000983 .7. providing at |east two out put
termnals for electrically connecting with the |oad; being responsive to a
ref er encewoignai13®di ng within a predeterm ned range for PCpranzngs/aogesa sensor
signal; and 5 being responsive to the sensor signal for progressing a
switching device froma first node to a second node wherein: in the first
node the input and output termnals are respectively electrically
connected for allowing the load to recei}/e' power fromthe source via the
swi t chi ng devi ce; amdviﬁhgt&hléasswwnﬁlﬁ@fieﬁﬁ‘ﬁﬁﬂﬁ’rmméfﬁf‘?ﬁﬁ’h&i frminals are
el ectrically diggonnected for preventing the source fromsupplying 10
power to the |load via the switching device. ,According,to a sevenih aspect
of the invention thegiRrg 1’@@0}3?1&/?’&&}'%‘5“‘??@{3‘?61&31‘“&‘”“ %?fgﬁlqt%fqeér%%% &cting a
load to a poveprsRiLesendonigh@ida@d including: providing at |east two input

term nal s- for electrically connecting . .w t he power .source:. rovi di ng
at |east twd out put PHREIEENSEIES P s@?ségflgl?ei‘%rPVWB%%%W‘%&%%?“G 1bﬁ{’erﬁ)al oad;
bei ng responsi gy hiddéto BkfindRfede $hesik inhkd figt mbdehhainpupneaapeterninaty r ange
for providi'ng a sensor. signal; and Fgl nr%llr‘eSp?lPSli ve 19 itvheoéeerr}%%rthgi gnal
for progressi n@redff’é’\ﬁﬁt’cvelﬁfie?‘?gt"ﬁéu)’!"(’?&“‘f” drrzlloypeshelog ROE F8°3 second node
wher ei n: i n t hgodrid |4 thewecHifpdevioguind &mtle stmpimodegherinpelasd owp®s r especti vel y

our ce. vi a  ho RREA NS S ed ot Ml eSS BB, 0°

out put t er mmalpswerie ttellegitvid thabwijchttigsievnmect ed for preventing the source
from supplying powgr t j el il EMUGEd a methbE &Rr ding to
an eighth aspect o:‘l\ﬁﬁ% |¢1@2angte?eg‘gl B%h%}%ﬂlﬁesﬁgér&ggﬁgg% 1_aﬁlxr(r)e_t ho?j for

el ectrically c@wn’eicﬂlmmcﬁwvdlom)t_oaMkﬁﬁugédh%@#h%@ch@@ﬁbd i-ncl udi ng:
providing at | east |yt fiiead: BB ol 18] AkkichBAbdriicdABNELINY W LN Lhe
power source; providing at least t output termnals for electrically
connecting w t lpowbreeou®@ | oad; bei ng responsive to a reference signal being
wi thin a pregetern gadidangRad Qo odh Erlindg fé SRbRely Singétihg withthebei ng

responsive to tlh% sensor signal for progressing a swtching device
oad,;

being responsive to a reference signal being within a predetermined range for

providing & sensot signal; and '
beiﬁg responsive to the sensor signal for progressing a switching device from a
20 first mode to a second mode wherein: in the firet mode the input and output terminals
are respectively electrically connected for allowing the load to receive power from the
source via the switching device; and in the second mode the input and output
terminals are electrically disconnected for préventing the source from supplying
power to the load via the switching device, ' .
25 According to an eighth aspect of the invention there is provided a method for
électrically connecting a load to a power source, the method including:
providing at least two input terminals for electrically connecting with the
POWEr source; V ‘ ‘
providing at least two output terminals for electrically connecting with the
30 load; ‘
heing responsive to 4 reference signal:being within & predetermined range for
providing a sensor signal; and
being responsive to the sensor signal for progressing a switching device



WO 2004/ 013943 PCT/ AU2003/ 000983 between a first node and a second node
wherein: in the first node the input and output termnals are respectively
el ectri cawbyoeonseidt ed for allowing the |oad to recei veCpovenoaworsst he
source via the switching device; and in the second node the input and
output termnals are electrically disconnected for preventing the source
from5 supplying power to the load via the .swi t ching device. According to a

ni nth aspect of the invention there Isﬁfﬁ d\fided a wiri ng system for
carrying a mai n&t¥eRsA Brekmesdsend pageped Werdp wisrein in the fizgt mode e inpbandai ns

conductors, t h@xtﬁt}ﬁér@ﬁﬂahﬁirmspemﬁl dmehcauy é%mﬁécfte% oW tidioBdio @
transforrrer | ocat ed at or ﬁf‘es aving one or nore primary 10
wi ndi ngs for coﬁﬁﬂﬁet?%"t&@"tt °H‘§P|¥Eatéﬁﬂﬂ@@f‘%ﬁ%v‘%&“ddﬁg‘eéﬁc%F@dé@@ondary
wi ndings to propueas ompst téxﬁuﬂemi dr@@lectiidadly dis&onﬁéb@&ltfamrwn{ @8 5reel ot e
mai ns supply, at |east two sh e conductors that are, msta% led at the site

for electrical |§}‘Pplé’m$r?88’€’i‘ﬂ %1P3% 714 e SHHIBAKER e secondary - wi ndi ngs f or

di Zt ri buti ][1|g t he si t&cgﬁﬁgagemnﬂmwwdﬂhefnmﬂﬁeﬂltﬂeﬁﬁﬁﬁﬂode @fﬂﬁﬂig s&h@nz Ite;

and 15 a' oat u s Installed at the site for ovi di ng

common refer en%g&r@??%ag‘é&\% %uh&?gmhleac?mf’%wgﬁg ng g st yvo t“ﬁé“sﬁ"? ctors,

conductors. In Taﬁssétmwhimsa{mtalledmeadfeammcmgs conductors is a nmains

neutral conductor t.he. site conductors is a site
ielstofing ek @ Bl U310 nd Moo M BREANC 1 51

neutral conductor th 'S no eart era
i ncl udes ondOorwindings &t cermectivgin the maigis pendutters 26d omfcmmo&:isebmdazbnm&dmgd)re

preferably, thetotpfmg%ﬁ@vrolth&tﬂﬁiéﬁﬂét%fraggec@ﬁgﬁ%ﬁe%ﬁ&rm é\ccordl ng to a

tenth aspect of the invention there Is a Wri 'stem for
carrying a mains su&b‘%ﬁtﬁ‘f’%’iﬁezﬂwwﬁfb%ftﬂﬁd@ﬁt&ila@ﬁﬁgcate fbl@@tnmﬂw mai ns

conductors, 't %nﬁééﬁh@(ﬁtﬁ @lege bﬂﬁ&r@ lséc%ﬁ’daﬂ wﬁ&d&gé for &%bhﬁ}@ tH@'élfl%quha

transfornmer |ocated at or_near he site and havi ng one re pri

wi ndi ngs for c&ﬂﬁ@??%“?@ofwén%ﬂpw&%ﬁcﬂﬁétors and one. or nore secondaryA

wi ndi ngs  tasprovi daaoatusgctoaduéwruagﬁ mstb@qbdaﬁhesstﬁb%r%mcﬁﬁgyc&ﬁﬂﬁl to the
mai ns supply; at ite conductors that are |nstalled at the site

for electrical Irﬁf"re&%%@g?ﬂghwlieﬁttPﬁée?frfB"rBPft Fite codusio@ary wi ndi ngs for
di stributing the si Teavehbcdfsent,ore pf tRelRkias MindRdors Wﬁéﬂl&u&ﬁ@l@ﬁdﬁd&? site;

and 30 a floati iated wt -installed at the
site for pr owﬂgaq A éagg?{?ngr"g%@?/ﬂ%tcﬁﬁ‘i’cwst’ﬁa ?‘E"s‘}?@%"t‘ °?'5‘u°§8ﬁ@afd? Nofore of the
si t e conduct or sarthedc Posfeliably, thowing sgsteninbludspac br mbre b icomNtir@ms t here i s
provided a ggthod of, I emat .a.site f carrying a
i ns. suppl o1 el i BN MAE el bR BAS A on B e
According to a tenth aspect of the invention there is provided a witing Syste:m
for carrying a mains supply from a mains source having at least two mains conductors,
the system being installed at a site and inc]ud.ing'

a transformer located at or near the site and having one or more primary
25 windings for commecting to the mains. conductors and one or more secondary windings
to provides a site voltage that is substantially equal to the mains supply;
at least two site conductors that are installed at the site for electrically
connecting with the one or more secondary windings for distributing the site voltage
. to predetermined locations about the site; and
30 . a floating conduotor that is associated with & load installed at the site for
providing a reference voltage with respect to-one or more of the site eonductors.
| According to a eleventh aspect of the invention there is provided a method of
installing & wiring system at a site for carrying & mains supply from a mains source



-9 having at |east two mains conductors, the nethod including: |locating a
transfornmer at or near the site and having one or nore primary W ndi ngs
for ConnewOigt/16948he mai ns conductors and one or nore PETNRAN0MMSAdI NQS
to provides a site voltage that is substantially equal to the mains supply;
5 installing at least two site conductorsat the site for electrically
connecting with the one or nore secondary -w ndings for distributing the
site voltage to predeterm ned |ocations -8bout the site; and installing a
floating conduchayingat leesievampins pandugiershameiodingedingin ref erence  vol t age

wi th respect to one gy 1O a

p KPS ﬁarﬁfonh&eat o e HORRURE & Biying ol o oﬁﬁ@%ﬁi

twel fth aspect of the invention there is provid Installing a

Wi ring system a¥ingings f°é°9®?°tt§1§rt‘?%ﬁ§mﬁ°?fﬁiﬂﬁ§fs§ whpeypr foshsegondaiyrréndings ce
havi ng at Ieasttotpmldéah&*@ema &%ﬁma&ﬂﬁuﬁ?&u@ﬂswe%%{a@ 'Ocat' ng a
transformer at or near the si havi ng.one or nore pri mary wi ndi ngs

for connectifg to tH’ésthrﬁ l%rﬁ‘ﬂﬁﬁlfetﬁ’%duﬁmﬁ %ﬂ@sﬁ?ﬁﬁﬁﬂe@“%b@qw‘}“&mﬁdl ngs

15 to provides e 5metc@mb@é§aa&@aﬁyhﬁhdm§s fOLBSEBRnE #lelsite f6IHRE 1d RedetemBBi NS
t two site conductors at the site for

supply; installin

electrically cd ?‘?88?53}'?@ ﬁ"t #% e one or nore secondary windings for
distributing the si matanﬂigtaeigﬁtzﬁg)cqndmﬁﬁ'taemahltﬁdr prbviging b eEmaR pdfkrericBe site;
and installing floatin cto that is associated with a
load for 20 pr@sltl %eh'ﬁlanlgsljregﬁglpgwfénvg?ﬁg P Bspect to one or nore of
the site corlduct or s Accoxding tald tweplfthoaspect bfithd memtlhn msqaes:prooiﬁed inmeihad/emtl on
there is provi éilalﬂn {T gs steh B '“Elt% fdr@&r{)ﬁn%nﬁams Sup o%agyn\glgfs ué°§st £ WO

termnals for ectr onnec ower PRy e
out put term nall‘a\’m@m‘t b*semcrmmaﬂf ¢0y1dwnn@1mtmq’dy)dm¢ltlrd1m | oad; 25 a sensor

having & sensor 1 el kakll i dphRaRONS e fodnd FH BRSNS S ALUNRRE N9

within a predetern ne ange providing a senso swi tching
devi ce havi ng avistipgchr sgneciingio themping @ﬂﬂ%@?féﬂﬁmotmot&mmandmsgnal

for progr ESSEngoBﬁzwﬁﬁﬁsxﬁ:\fo'ltﬁg%tthﬂ%‘ﬁb%%l@é{ﬁ&’l@@ﬁ:c%ﬂ% w@@;e' n: in the
\

first node the I npyt and output termnals are respecti yelectrlcally
connected for 30 al Frﬁﬁé%ﬁ’g“‘f]ﬁé‘“F‘%ﬁtetcendr“é"e@@@@ep‘éﬂ/@?ﬂPQ’%‘Pﬁ“ﬁ’I‘i@”@@uﬁgd@thn a the

swi t chi ng rel ayhe @dtr hmretJ&&nd&@ﬁﬁﬁtﬁnmlmuhgﬁeTsxt@mtagélﬁoeﬁéde{eﬁﬁlﬁéd‘a' s are
electrically di sconnse\%P for qngr eventing the source from supplying power

to the |oad vi dQ*¢HE lay. In an embodi nent, the sensor relay is;
a | ow vol tage DC rehﬁ;allu@rae{hemwd ﬂoatih@@n&ﬁt@%ls@&@%ﬁd%ﬂaﬁb@ﬂ@@/ 000983

20 providing a reference voltage with respect toione or mora of the gite conductors.
According to & thirteenth aspect of the invention there is provided a control
cireuit including:
at least two input terminals for é]ectrijca.lly connecting with a power source;
at least two output terminals for elec:tricaily gonneoting with é Ioad;
25 a sensor having a sensor relay that is responsive to a reference signal bemg
within a predetermined range for providing & sensor signal; and
a switching device having a sw1tchmg relay that is responsive to the sensor
 signal for progressing between a first mode and a second mode wherein: in the first
mode the input and output terminals are respectively electrically connected for
30  allowing the load to teceive power from the source via the switching relay; and in the
second mode the input and output terminals are electrically disconnected for
prcv'cnting the source from supplying power to the load via the switching relay.
" Inan embodiment, the sensor relay isia low voltage DC relay, Preferably, the



-10. sensor relay includes a trigger voltage that is less than 50 Volts,
More preferably, the trigger voltage is less than 35 Volts. In one
enbodi menwp 200u018943gger voltage is less than 12 Vol ts, PalmiAw0031M00936t her
enbodinent it is less than 5 Volts. In an enbodi nent, the switching relay
is amins relay. That is, the switching 5 relay is rated for mains

vol tages and currents. Accordl ng to a fourteenth aspect: of the invention
there is provided a nethod for el ectrlca1lly connecting a load to a power
source, the netHEr ey ineduday? trigaerovliage Hipt Bstless thas 60 Valis.i Mpretpraferebiivthd s f or
electrically congepidige Wikl ss vBAG: oﬁ@&ﬁb%ﬁrme%lp&%rtﬁgéegbéﬁ%ggh hgast two

out put term nal ec rically connectin

responsi ve wit {228 14 Modiarwiriigin prpther eabpsigpent éFl’dySStﬂ@ﬂé Yatser ence si gnal bei ng
within a predet ermmern?da%emhe%m@ﬂa ?sa%ﬂaﬂﬁ*ﬁ‘éla?' @Ha?chs,m%@%taﬁﬁ 9

responsive to the sensor signal with a Swfching device having a .
swi t chi ng r el ayelfbl 145 or waills Meftages aRd TSRS i r st node and a second m)de

wherein: in the fiAsdordiBgR atfb@ftdeﬂtalaapeamﬂﬁuﬁﬁﬂﬁoﬁtﬁérm%ﬁdﬁrﬁn&ﬁ&pectl vely
electrically c?,élr\rlla? &ﬁgl%for al | O\Q/Iﬁ gqthe | pad égl ve power fromthe
source via the '$W¥ CqnageEE 2 oad 19 4 powen o Wél’e @lé‘“’%‘ﬂ@gl nput and

out put terminals argroeidigtat IemkWQ/mﬂut?aﬁﬂmmCth%%cfr&ﬁllywnﬁy@m%wmgtﬁehe sour ce
from suppl yi ng r to the load via the siwtching relay, 20 According to a
fifteenth aspe@?w%e °¥i% i nvention there is: provided a control «circuit for.
a mai ns | oath havi ngpravidpoleasttwd duaiut terminale forelectriasily doanetifgivith ¢al | y
isolated fro ymai ns power source, the circuit including: at |east two
input termnalS Tor electrically connecting with the mains power source;
25 at | east two out‘{!ﬂing!Ewomivm\vith@mcehe\dngﬂd@aéokyelmDraeeﬂ:icng signth t he | oad;
a sensor that L Rindd pnent and one or
nore of the mBﬁl%l ?g?%gﬁia%@teael ngl\éﬂ oagﬁﬁg&féerg?rﬁn%ggprange for

provi ding a sensor . %ﬂ&j‘ﬁﬁwnﬂ%ﬂdt@ SQWJI%mah'glﬂclewwmgfdamceh&vm@onm ve to
the sensor g ggﬁitchﬁ%frelﬁy ‘Rﬁ'bﬁb%?dsﬂ %be&peen%tiﬂﬁ%d@m{d d B%Bodﬁqggde%grcﬁu gecond

node wherein: in the first e Input and output termnals are

respectivel y eF}@cﬁf?WéFﬂV‘%‘ﬁﬁ@cﬁ“&ﬁ FH’PmﬂF P‘@Wshiftlvﬁéele@féaﬂWGomﬁé@él ve power

fromthe sourcmr\éll@mhgﬁxeamttsmc@igegﬁe&%mt@éﬁéuﬂoé'viahﬁe SACARE él’&%ﬁ%lcme i nput
and output ter dIS nnected for  preventing t

nal s, ar Iectrlc
source from V\Otrﬂf(ﬁffﬂ%f’@gﬁg‘ %‘W electrically disconnected for

preventing the source from supplymg power to the load via the switching relay,
20 According to a fifieenth aspect of the invention there ig provided a control
eireuit for a mains load having a component that, in normal use, is electrically isolated

from a mains power source, the circuit incldding:

at Jeast two input terminals for elcctriéally connecting with the mains power
soﬁrce;

25 at least two output terminals for electrically connecting with the load;

a sensor that is respcmsive_to. a voltage between the component and one or
more of the input terminals being within a predetermined range for providing a sensor
signal; and |

a switching device that is tesponsive to the sensor signal for progressing

30  between a first mode and a second mode wherein: in the first mode the input and
output terminals are respectively electrically connected for allowing the load to
receive power from the source via the switching device; and in the second mode the

~ input and output terminals are electrically dis¢onnected for preventing the source from



supplying, power to the load via the switching device. In an enbodi nent,
the conponent is a conductive portion of a housing for the |oad, However,

i n ot her wolodi/orenBs, the conponent is a functional porPCcamw@hoddoeds3l oad.
For exanple, in an enbodi nent where :the load is an electric drill, the 5
conponent is a conbination of the stator ands rotor as this conbination is,
in normal use, electrically isolated from mains power source, That is, the
drill includes an electric notor with wi di.ngs that, under nor mal

condi tions, ar esu?mgnﬁi’?‘%frt?/thed?ﬁ‘}ﬂ&fé?ﬁ‘“ich‘ésd?‘ﬁ%onnect ed with the mains
power source. The rdnimmﬁlﬁdduﬁénattmsroom &@ﬁﬁ!@banﬁ&%‘ﬂn?ﬁo@kﬁ&hﬁg@?ﬂdz% :
isolated from taa source, Aﬁ‘?‘i&]dln to a sixteenth aspect o e

i nvention t her €°% Wow?rdg’d’ﬂg’rﬁ@ e‘?‘b © CRRRIeRY 1&&@’3‘!‘“%WW Hdhea mai ns
| oad Ito a mai nﬁoﬂo\mreﬂn}p:tagmanwr}ﬁbmm}hmﬁe ma@ls@nepeg@mgﬂg%% t hat, |h nd
normal use, Ls i sol at r e po urce, the metho

i ncl udi ng: plrjovﬁ%%’?g&en g%cglég{n ‘ﬂ%fﬁﬁﬁ[ﬁ %’&ﬁfm‘”ﬁgﬁ S‘fc@f"‘%gﬂa%‘?ﬂl?vllﬁ&‘l’w
connecting W t e lelzciticalynisolated faverais puwaepurps, ObtiatisNde afill iRREEs 4M0 out put

termnals for gle rdwq@xj»{,%‘g gcﬁﬁtn&dgm%@gox&qﬁoad Bﬁﬁﬁ responsive to a

vol t age between the conp onent U oh Yermi nal s bei ng
within a pr edetcemmlwetjﬂlatrlm@eemﬁrmprtbe/mainnjg:vaarsmmmr‘rhmngmadnu sarg, 20 being

responsive to thb@'a*afrkﬁ&gdﬁégl@&hcayﬂsg ?ed%ttﬁﬁk&g devi ce for progressing

between a first dewher e *f the first node the i nput
and out put "® er ni na§eERias esivemihaspapt afltieinyintion thpredoproeidedaimthnd fk | owi ng

the | 0ad to SRSk ARLhE SRR AR d IR AGT G RY po: and Tn

t he second node the ut ahd output term

di sconnect ed f(‘iPmb‘?’@%}‘étH‘Etr indgompr u%ﬁﬁ@émﬁﬁlbﬁﬁ%e%@gpltmmgemmp th@) the | oad
via the sw tchlquemlmﬂg According to a seventeenth aspect of the
invention there is provided a control circuit including: at |east two

i nput terminals forPEVSIEA least e Lpvhigminelifonglachicallpesnaectispwithghe at | east
two output t®er mnam-alpswfeﬁombectrl cally connecting with a load; 30 a
switching relay havin

n at is selectively energlsed to
progresses the rel a?fogé‘ %g% ‘ﬂ%’g?r‘ﬂﬁgﬁ érﬁ’ lectriqalbironpctiph®ithiddes t he
i nput and outpatl; termnals are r espect ively electrically connected for
allowing the |oad t om t source via the swtcgb
relay; and in the o?%me%r%%éé‘% ﬁg\,\%&?ﬁﬁ?’ B RRPREt SnpeRe AT 0983
-12r input terminals being within a pmdeterrmned range for providing a sensor signal; and

20 being responsive to the sensor signal with a switching device for progressing
between a first mode and a second mode wherein: in the first mode the input and
output terminals are respectively electrically ¢onnected for allowing the load to
teceive power from the source via the switching device; and in the second mods the
input and output terminals are electrically disconnected for preventing the source from

25 supplying power to the load via the switching device,

According to a seventeenth aspect of the invention there is provided a control
“gircuit including:

at least two input terminals for electrically connecting with a power gource;
at least two output terminals for electrically connecting with a load;
30 & switching relay having a switching coil that is selectively energised to
. progresses the relay between two modes wherein: in otie of the modes the input and
output terminals are respectively electrically éonnected for allowing the load to
receive power from the soutce via the switching relay; and in the other mode the input



and output termnals are electrically disconnected for preventing the
source from supplying power to the load via the switching relay; and a
Sensor reweoe4Eso4ds responsive to a predeterm ned condiPCroxu2bayooersar gi si ng
the coil of the switching relay. 5 In an enbodi nent, the sensor relay has a
| ow voltage coil that is energised in response to the fault condition,
Preferably, the |ow voltage coil is energised by a DC voltage. Mre
preferably, the |ow voltage coil is en_erg?"s‘ed by a DC vol tage of about 1-
Vol t. I n ot her &WyPRhisrHRisals pre rieetdeally diseormestediot pryecntisg deergisianby a

di fferent DC .Vﬁbﬁl?‘ﬁﬁpo_Q’t@‘%%éélh}}ﬂhéﬁi?&ﬁin@&é} gt h aspect of the
ded a nmethod o

invention there is provi : , connect | ne%ma | oad to a power
source, the nethod i*fERsqETeHy thas isgespensivy tad tiedaiermineggondigan for energiising s f or

el ectrically consestdfige Wiichink Rgay, pOwer source; providing at |east two
output termupal's f?r electri cal% connecting wwth the is |oad,

sel ectively Bnergi sith? smeaimenhthipersey 1elayhasa oW ioltagasgil that ieneraised ivgr esses

the relay betwegRndue teralescoMifsg i MsfekBly HBE1oR vollthgs ¥R dEsneldAed bf‘FWC and
out put termnals ow ng the

are respectively electrigally cohnected for a
| oad to recei vewﬁﬁ%eﬁw?rf’BEF???’Péy' ﬁé%&‘?’ﬁétaﬁ? gl ‘ﬁé‘yﬁwmia@c veltagg of et I n t he
ot her node t he Valpuh otetlerahtidmtint, Riwevéraths DZO0/oREE: i€ b@eiifdaesld (b oennect ed
for preventing the source from supplying power to the load via the

switching rel ayV;0 ¥ bei ng responsive to a predeterm ned condition with a

sensor rel ayofor edecqiisg iy dighteeothlaspeét of ke iswntiehthag iv@baied ddakiess t he
context clearly.g i ' ] t..t he..description and 25 the
clainms, the Wort g&&g%ﬁn rllgleﬂ,gg%%gn%?l st ﬂ%%e%&ldﬁ%“lqw “including' , and the
like are to be congtavidiug dtieagiwe inpitugmirelsfondectrsllp ppmsathgtwdthaln: excl usi ve
or exhaustive %gq,%es hat is to say, 'in the sense of "including, but riot
limted to". BRIE ISI%r I PTION OF THE DRAW NGS Enbodi nents of the
invention will now BeVifirgat jggedwo pyipuliaymishls dxpstrisallindopnec@ig withl theot by way
of limtatiagg, 1hgy;t he acconpanying drawi ngs in which like references
indicate simlar elenents..-lt should be noted that references to "an" or
"one" enbodi nent i FElETIvEly anessiFiag a puitching cpbef wdiching relavtomiosrasess dheme

enbodi nent,  anqelsibdtwednthve RRGEFhIIER i ae Jf @RHhodod e it ddGuBECOERANYI NY
drawi ngs: WO 2004/013943 PCT/ AU2003/ 00%%8 WFI ure 1is a schematic
r

represent at i on 25t eEPOEBITD; decically eanpected el lpato receive power from the

source via the switching relay; and in the othér mode the input and eutput terminals
20  are electrically disconnected for preventing the source from supplying power to the
load via the switching relay; and . ’
belng responsive to a predetermined condition with a sensor relay for
enetgising the coil of the switching relay,
Unless the context clearly requires otherwise, throughout the description and
25  the claims, the words ‘comprise’, ‘comprising’, ‘include’, ‘including’, and the like are
' to he construed in an inclusive sense as opposed to an exclusive or exhaﬁstive sense;
that is to say, in the sense of “including, but riot limited to”.
BRIEF DESCRIPTION OF THE DRAWINGS .
Embodiments of the invention will now be described, by way of example only
30 -and not by way of limitation, in the accompanying drawings in which like references
indicate similar elements. It should be noted that references to "an” or "one”
embodiment in this disclosure are not necessdrily to thé same embodiment, and such
references mean at least one, In the acoompahying drawings:



invention and for use with a two pin electrical appliance and a single
phase | ow current donmestic mains supply having a phase to neutral supply
vol t age iwoaboui13®40 Volts; 5 Figure 2 is a schematic Pepraaemsi@mbson of a
control circuit simlar to that of Figure 1, but for use with a three pin
el ectrical appliance; Figure 3 is a schematic representation of the control
circuit of Figure 2; Figure 4 is a schenmtic representation of a control
circuit that is simlar to Figure 3 buf?aé‘pglied to a mainsg supply where;

t he phase to neut r alligurg s rgberiadic gmpersentetip of 4 pongg] gireuit peegiing 18 thss™ o
schemati c repr gs&ifoabhPRr AseGRAMatRb phi didettickil pPEMLEAR0 {ifbldphaseloodi ment  of
the invention for use with a single phase high current gomastic @Itectrical
appl i ance, V\he?%mf‘h@“t?ﬂ%{"s"éa‘l’%suﬂggf‘?vé g%@]*‘f’@"?’ﬁ}ﬁf#?‘@&ﬁ" fs 1 &ob® 240
Volts; 15 FiguyeltH IS a schematic representation of a site that is wred to
receive the _circuit of Figure as_a protection devige for | the

appl i ances &t that SF{e? 1s|-_qgs§fﬁug§19rﬁpgesgkaélgﬂ8ﬁﬁ§qngofgﬁmgglgﬁ1[%ﬁ0%%ﬂog control
circui t accor dFiggretiobwor weérbtill b thegetpiéleditval applientej on for use with a three

phase high current gIgoms tic .electrical applLiance -where.the phase-to-phase
mai ns supply volta égqr§§%ﬁpenﬁ§rep§@a%o§§% Fffﬁfrc’éc’é‘wts(’f e émati ¢
representati on, of Hgurehéot schanatiy rapreasémtation bf ooongol dretth éat is sipribwicdes :

i th o prof or rERCEAARIEREG Sl BN R ool Sl BYSRCIFMY S 0T conce

includes th® Wolttirol circuits of Figure 6; 25 Figure 9 is a schematic -
representation; of hoiC L ﬁﬁﬁaﬁ [aTo M8 - Sline &Wa0di nent  of
the invention for g@%‘ﬁ%gisfﬁé’h%}'aﬁ&}%}% ase 'ﬁgw cougffgﬂt%k o&r%% tic electrical
appl i ance, whefrabaditaens pEdeinventive forveg withhs #igle phase hish enragdomastiahout 240

Vol ts; Figure 40.ig Qpﬁ%‘%!’@%ér&hé FIREERHR s Aipply FoMakd RLb&i 2o _
according to a 30 further enbodi nent of the invention for use with a single
phase | ow curr ¥plsidonestic el ectrical appl i ance, where the phase to

neutral naifas supplpigyek tsadRhdnftid RAMserdedidn oV Okitehat [ Wi¥aSo dekeivé 1@ SChematic
representation of, af%,ont rol circuyit acc?qr{gh_rg to.an WD 2004/ 013943
i

PCT/ AU2003/ 000%2stit of Figure Sas Srpterpion deyiee RigUseF A Bt 9% with a 12 Volt

DC |l oad or a 24 Volrigl7 isea@hematic representation a control circuit according to an :
embodiment of the invention for use with a three phase high current domestic

electrical appliance, where the phase-to-phase mains supply voltage is about 415
20 Volis;

Figure 8 is a schematic representation of an slectricity distribution grid that
provides electric power to a remote site that includes a wiring system in accordance
with a preferred embodiment of the invention, wherein the site also includes the
¢ontrol cireuits of Figure 6; . 4

25 Figure 9 is a schematic representation of a control circuit according to another
embodiment of the invention for use with a simgle phase low current domestic
electrical appliance, where the phage to neutral mains supply voltage is about 240
Volts;

Figure 10isa s;:hematic representation of a control circuit according to a

30  further embodiment of the invention for use with a single phase low current domestic
¢lectrical appliance, where the phase to neutral mains supply voltage is about 240
Volts,

Figure 11 is a schematic representatioh of a control eirenit according to an



and Figure 12 is a schematic representation of a control circuit according
to an enbodinent of the invention for use with a 24 Volt DC | oad, or a 32
Vol t DC |wedto04r39483 a 48 Volt DC | oad, DETAI LED DESCRI PPCOMU2B03IUEIS3

EMBODI MENTS Referring to Figure 1, there is illustrated an enbodi nent of
the invention in the formof a control circuit 1. Grcuit 1 includes two
input termnals 2 and 3 for respecti vel¥ electrically connecting wth the
active and neutral conductors 4 and 5 of ™ 10 nmi ns power source 6. Two
out put ter m napmbopinagnd obthe lnvention dexiupg Widlom KR Y el RiCt Inadepriagdddvoli P 194 form of a
two pin donestjg electrical appliance 9. Wile not explicitly shown,
conductors 4 and 5 termi nate at a donmestic power outlet socket, and
terminals 7 and 8 Hawe lhaspsmatietricsniptign ?ff&)coﬁ'frﬁl GewEaceringie a8kt i on into
that socket. Thalodirfent b%mdoalﬁ%n?or uamtﬁa bNObBE 184 0BARS LY OYDA! IS4, or -
conductors far extending between the outlet socket 15 and the circuit,

Appl i ance 9°%hag4&VelbRGUEH ve conponent, in this instance a housing 10 that,

under nor nal oggwgﬁ,gmpggug{mtmms;p'rﬁgEMgomMths/ i nsul ated or otherw se
electrically isol .conductors, 4 5. .The housjn rovides a

ref erence poi nt fo%eg?"f"ﬁ%ﬁ"t iguge T, Jhs s dlustrd E‘fsr“i %oﬂwegbﬁs&%ﬁé%u%q

C'mr)Cg!t by waprgfof &cﬁmduﬁmn (ﬂj:ircuxd Ih mmm&és twbemaﬁtmﬁnm:i atdedfot hat | |h n this
enmbodi nent , CIrCUIt nt e t hi.n..hau ver okher
enbodi nents, ciFREGHYE 51?‘%“‘}?@%&?“8?“8% tB St Veﬁ%ﬁ@?‘?%‘éo et 65’?@5 there

i s illustr atedmanepdvesr sewrbod]i Trensutpd terhimals Mwed 8 elbctricdlyrcomset witht hlcad t hr ee
Gor r espondi ng. PorLPRR G54 il GonblaEl eqiilel BRRANSOIURBU L8R BopiT %) 27 0¥
simlarly di sposdekctog tlands tﬁmmamgtal_@m@aﬂmmgmubbmkﬁt.tmd termirats 7caydiBect ed to
a third Condu%%m]pﬁawa%m a3 g‘iﬂ%&%@oﬁﬁ%ﬁ; Q%to Wat ﬁc{cé@eTﬂéthsefenhHle 7

conductors 4 an I nc housi ng or her
maj or conduct i gl %n@n@ﬂlon@mbsndl@ﬂ Goﬂwmﬂqéﬁqt*?@néé’ﬁﬁéﬂ@éﬁﬂ%ﬂémct or 17,
ei ther by c@ndugciRd cidudy, Or otherwise. Wiile in a typical site having a
mai Ns-wW ring systeg%p conductor 17 is 30 connected to an earth stake or

ot her earth point pligaced; haga conguetive sorapament inds instansadepsng bty | of t

floating to pr %e%r&alrﬁk&hﬁ@@ﬂambﬁs s%lejct‘wﬁl@ mmettemgmeﬂﬁee memdanySI ng 10
of CIJ‘C its and 15

of the Figure 1 dlrren t|o
L e o ISR FooeB s B o S5 PO RS BEvidos & Thepise SRIEF S0y made t o
Figure 3 wher e1,talaeisebldcmoany tbahdctidasithat diRtiCbEwhved ssdnductor 11, It will be

20 appreciated that, in this embodiment, circuit 1 is mounted within housing 10.

However, in other embodiments, circuit 1 is mounted otherwise.

Referring to Figure 2, there is illustratZed another embodiment of the invention
for use with a three pin domestic appliance 14, and where corresponding features are
denoted by corresponding reference numerals. Particularly, a contro] circuit 15 is

256 similarly disposed within housing 10, although conductor 11 is commected 1o a third
conductor 17 that is bundled together with the other two conductors 4 and 5, If
appliance 14 includes a metal housing or othse major conductive glement, this is
glectrically connected to conductor 17, ﬁther:by conductor 11 or otherwise.

While in a typical site having & mains wiring system, conductor 17 is

30 connected to an earth stake or othet earth point at the site, in this embodiment
conductor 17 is left floating to provide a reference sitnilarly to that provided by

~ housing 10 of the Figure 1 embodiment. Ctherwisc, the operation of cireuits 1 and 15
is the same.



schematic of circuit 15. It will be appreciated that wth the exception of
the connection of conductor 11, circuit 1 is identical. GCrcuit 15

i ncl udes woO=emg@BIddavi ng agl ow vol tage mniature rel ay PETHU200320089835

nom nal Volt DC coil is responsive to a reference signal provided on
conductor ‘11 being within a predeterm ned range for providing a sensor
signal to a termnal 21 of relay 19. A switching device, including a nains
rated relay 22, is responsive to the sémdor si

> . gnal, at term nal _Fé‘for
progressi ng bet weerReferenaeds novpgede 10 BigursRowiers thergiggiipsirated o mogp detailedq o g

Tode wher el Lkt il TUB NG apfitied ekhinAhSoReptd Biar o 10

respectively electrically connected, {0 .8ut,p t termnals 7 and 8 for

al | owi ng appl i %’é@“m°$&f€®d¥%@éi1ﬁ°b‘63\ésr‘ TS source 6 via relay 22; and in
the Sef_ond tm)de_ t elrmro;a@l 13 éx?elud?@éiseasoamvng aemtnfrvouegelminiﬁime:@mya@tva?h #3 om
respective termnals 7 and 8 for preyenti,ng source rom su i ng power
to appli a?caé éL&""(}‘i“é]d\"‘?-:l‘ta]ag Ci%s rﬁ@‘?‘%ﬂ&’;{“@a ﬁeﬁéggﬁ@i%:?gjef aﬁ;gﬁﬁﬁiemg (2)1;3 Wnijch
i S connecte Bei hi€ laQfedetérnvihél » orgelidihes schior siunallt i and a
metal filmtype g@g §t81% ?{?&si ét Qr 271 hat has raZe rtﬁl 35,?1”%% of . %%’t Jhe other
end i s connect %S QutHighing dpienFiuging g giainy rafeq rgfay 22,75 FespouslyP IOIE - o hduct or
3. Coil 25 is gerkarwignal # egBinalcxlifbr pabgréssiag beivcemnafisemedegt mishgvw bl Rigige of 5
volts DG TYPi GalLy . JUPYSLe whdlfin Glnk ald Bl fk BloRleltinA0ELG1 564 once an

i nst ant aneous 961FA§E&SP RELLYOFRIST 178 appear s across corf 25. This
particul ar rel asgpdcivapelacthicaliiomnseediotniput fbmmalﬂ argfefor él!l«avnamhm shown,
notw thst andi ng, %atr%céi&ﬁég\‘/&l ﬁ'&ggt%m{eﬁ&}ié'ﬂ:iaytﬁ; 21 iRk GedoRd WolihehaRals b he :
rigours of being exposed to up to the marns voltage. In this enpodinent,
wher e the mai nendbice slyetricallystirsonnectadirom respectivs tepmaingia d apdd fProsayseiingt hat

relay 19 is ab glﬁfg‘};m@y o 14-horgands of swi tching
oper ati ons vmtgﬁ%%e%#@g?ﬂs‘%]r 7 i.nwyﬁlgce, and_fn%?{y hundr eds of thousands
when the resistor iBelpnl9 ingudssgeeil 23, ongpndof Haich phtospscirdds SPRAVERLY 18 ki | | ed

in the art {datyjdict NEtn RO HRBIMSand Qlrkkdd) fildVyp¥ QlADRsiRE 2 thaittaga Used
havi ng nom nal energi sing vol tages, of ot h‘i{?than fjve vaolt.s I?C Rel ay 19

ges. :
i ncl udes a contdeencsgf{ahe ather cpd scapiegted PRY FEmivghd 4pd VIRERISHE2 30" when
coil 25 is not penel gingeder 3)0eEgss DetwveRietceil With anofdnabadrgsies Wwingd er mi nal
29. Under nornmml_steady.state conditions,. coll. .S _naot energised, as
conductor 11 ig?s‘yf’h%\sgna}'p“éﬂ@’l?“é‘fe?‘ﬁrh‘éf”’%!‘Fél%tlflglgtf)yﬁn%%ﬁeé/ol&cgr?ﬁect ed to the
neutral .” condugisentagéous heltagebieboutsiolaeppedtsatroksioil ¢ 5 s Fhis particialet rel2Bisr emai ns

Lo e e Y R " 0

1"y~ cdnnec _
rating, to be able to withstand the rigours of being exposed to up to the mains voltage.

In this embodiment, where the mains voltage:is about 240 Volts AC, it has been found

that relay 19 is able to unidertake many tens of thousands of switching operations
without resistor 27 in place, and many hundreds of thousands when the resistor is in

25 place. '

It will be appreciated by those skilled:in the art that in other embodiments
other low voltage relays are used having nom-liml energising voltages of other than
five volts DC. ,

Relay 19 includes a contact 28 that is a normally open type contact which,

30 when coil 25 is not energised, extends between terminal 21 and another terminal 29.
Under normal steady state conditions, coil 25 is not energised, as conductor 11 is
floating, and terminal 3 is electrically connected to the neutral conductor of the mains
source, That being 8o, contact 28 remains as shown in Figure 3.



and, under normal operating conditions, termnal 2 of source _6 via relay
22. When coil 25 is energised due to a voltage appearing on conductor 17,
cont act 280togiiest3to the closed position such that it PeTtAdrdes/ doetsdeen
termnals 21 and 30, This has the 5 effect of connecting termnal 21 to
term nal 2, wherein the voltage signal at termnal 21 under those

condi tions defining the sensor signal. ay 22 includes two termnals 35
and 36 for respectiye ectr al | gctln wi th conductors 2 and 3.
Ext endi ng fromthesé Jﬁiﬁﬁ?lﬁ%l‘% ?seat}/’@fg’ﬁ'gé &\9‘6‘5 e@gﬁgsglgtcgn@ytegmeg@nglﬁat are
shown when nor rand, @ﬁ@mahhﬂgp@&nglobh@ms,némﬂmbof&dﬁrde@haﬂe@aytzneWIﬁﬁe engaged
with respective nals 39 and 40 so as. t ectri connect

oft gy e Bt

terminal 2 witlf Reeisgd dug i a vaage pRECATYIE gncndugto éP“tS“t 3&?5?2 al so
i ncl udes a coi Ithadﬂosedtpés&tdﬁtsnﬁ:l thék3t dxteads besweeh ephivaliall lajd BONMIgCkRchd O  one
end of coil, 5@ al .46, that, is fl I, N The .ot her oil 44
is electrical I%f °%8?1§°é’8?° I&gtt%mt"(?P% tﬂé Pﬁ&ﬁ&‘%}?eth%édtaﬁ%mﬁ’éeg?gwlé nduct or
- via a manual 21né:rHosaamdifionpdafming yheckmeesigmbset switch 48, Coil 44 is

2301 240 Vol (5 AC, - ey “BECATE 8 SRS hdiH SR bditch BT 2o |7

However, ot her cerpgring vat condycsoys?2 au@ (Rxéding fromitbese ésninomsrapsvespectieder

nor mal operati 37 20
ext ends bet weeEg1t1tgér?{n?ﬂnsrﬂlﬁ%@?’5a : 550@4‘”13@ nPe co%?gtgltg%ggdm&{ggr%w tat
termnal 3610 amytﬁmmﬂwfemvwwﬂtm@aﬁﬁé%@#&masgvglﬁqmvélppears at
termnal 21, CQbﬁne@t‘teﬂn%lalngéﬁﬁﬁlﬁﬁﬂdteﬁ@ﬁﬁl@%ﬁﬂ?@nﬁhﬁ@r'Ca"y connect s

termnals 35 and 45; and contact 38 trical connects contacts 36 and
40. That being so, Relrwihaso tclpdes@cail i, iadermingl 43hatds plaetreadly cornspied & ni nal

2, and terni nalonaends;fetlgahdaféaidnmmtwgmﬁgecth%m&ﬁaf%mml 3. Hence,
m source 6. Mreover, while

appl I ance 14 is, el eaf I cal {% di sco ectsg
such tine as tSIFRFRAEYSoBNY t%te’é’f‘% o] ka‘,tfﬂtﬁ@tfii"%‘ﬁ"‘t'@ataﬁ@nhﬂl ns
supply vol t age attnned memsityeclfsed @kl swiich 487ai ns ener gi sed and t her eby

mai nt ai ni ng rel ay 2.1 n. the ther th that |II strtedln Figure 3.
Circuit 15 al so inc%ﬂ&%‘{;wé&%@ig‘ﬂd‘)%wmmd RPE | anp 51 in
paral l el 30 wemhodimet, mazﬁmﬂovmmmmmndmﬂby .Cmndbxtthemodahat is, lanp S
1 will beillu yi .V | hdi.cat.i o ta i ance 14
has been subj eg%@tag& ope% Iq%g 463%38%1%9{'59?6““ arae °8W§B{ Yy, circuit
15 al so includes i nUp)‘&r adrmel Owatﬁhge@ﬂmoxmcal Qﬂﬁnmnblglsed;@nﬁod:mss’m type

0.22 pF
2004/ 013645 PCH A BS0L ADEERL e 3ol SRS b bR ka0 o oy 10

and 22. and terminal 40. However, once the sensor signal appears at terminal 21, coil 44 is

energised and: contact 37 electrically connects terminals 35 and 45; and contact 38
electrically connects contacts 36 and 40, That being so, terminal 7 is electrically
discormected from terminal 2, and terminal 8 is electrically disconnected from
25  terminal 3. Hence, appliance 14 is ¢lectrically disconnected from source 6.
Moreover, while such time as terminals 2 and 3 are electrically connected to the mains
supply voltage from source 6, coil 6 remains energised and thereby maintaining relay
22 in the state other than that illustrated in Figure 3. .
Circuit 15 aleo includes 2 220/240 Volt miniature type fault lamp 51 in parallel
30  with coil 44 for indivating a fault condition. That is, lamp 51 will be {lluminated to
provided a visual indication that appliance 14 has been subject to a potentially unsafe
condition. Additionally, circuit 15 also includes in paraltel with coil 44 2 275 Volts
AC polyester type 0.22 pF capacitor to short out any high frequency transients that



Crcuit 15 includes a mniature type normally open nmains test switch 55
that at one side is connected to termnal 7, and at the other side that is
el ectri cawbyoernsedted in series with a | NA004 di ode S5@®@CandizeoymeowsB fil m
type 8.2 ka current limting resistor 5 57 that has a tol erance of 1%
Also included within circuit 15 is a 220/240 Volt mniature filanment |anp58
that extends between termnals 7 and 8 for providing a visual indication
that the mains voltage is avail able to.apff-i ance 14, | n other enbodi nents
use i s made of iy drisednfinged waiching o relagIPaiAX s or  conbi nations of
conponents that pro me funct |onaI| 10 I n,use and under nor nal
operating conditi on\sﬁ“%%tlgﬁ’(?mesiwlﬂ ?térpesno fyprpgmains tesh awithy 33 hatEt 3 are
respectivel y el @stidedsadohyecedrioeatiad 7, mdabtheiothel ddo/thariel eBotméaa rc&'uf&b’tcd 22,

Lanp 58 is al soig t th ot ent i al erenc et ween
termnals 7 and %ve\é%tﬂt% r@g%@ucﬁ dte%ﬁ CF? ﬁ%tfde ti tgpedg?k& “i“?gdﬁsm?rn t hat
there is a p@t efrtthatlhasia fofegamea ol %. 151sb eteivdetwithii civeafitals it 2 220004 Ydie neut r al

gopgﬂﬂ Ogon’dl E%ﬁna‘ﬁﬂrré haﬁq%hﬁ&m@?é hatzeﬁt BQs}}% R Yorm gr;%ﬂg%df%gg& ﬁgsagg[l Z‘r‘]gg

in question, Ta\kﬁuﬁ’gtnétgat@ntwm@svahagapspﬂvmaablretosp;ﬂma Hairdryer that
i ncl udes not or W ndiGfeRbhob: hﬁhse'ib&%mxfwéﬁeﬂgtﬁ @‘él%s ondsQp L NE Al ns

vol tage, . and a conductl ve nmetal casing or housin hadlht ed from
the mains 20 vdi"F‘Q@‘éI%wameﬂt%mﬁlmhth%ﬁwf@nmmﬁiMd to conductor 11.

In a hum d apvi ronnm—nﬁge ah&@detﬁﬁn@%p%aﬁ@l@ﬁ&hbﬂs%%% &e%stte Qnﬁl@hed
bet ween one or rrg w ndi ngs or the heat | ng ts and

housing is incr® gcgama %'EF%P?CH&W?}&QWEH@%F‘&ﬂi ﬁoéﬁ'ﬁtﬂnal“@idtaﬁ\é?reéhye to

condensat i on or22b¥.ainp 68 &bl MBRIAAEEAIRT0 D DAL 8ftdhed BIRER S miths 7at er
there will |rmedc|1§tel y appear a voltage differential between the neutral 25

conduct or (mhl Ps el ectrically connected to one side of coil 25) and the
housing (which is #ltaetventihbthereRRTadtakivdg it@Ndbeh ara plnienii@l diffgerRt her

?:agles? ;nf:ge EO&J %vegj?{:a tgr«gor fii gﬁ‘%%@/@%”g%"%’ BF%‘gilque‘?{iﬁaeﬁflgﬂséxqgofg‘\g“%ppear s
across coil 25, endrgised. |Reasoas for quohakfiult d:oo@jmzearé LEny hﬂtbvaﬁte@,'faﬁd sfa@iependn Fi gure
Vol tage of aport e Eafie i tualily kil b 0 xR RS mEREHAERY, 1 s o
Accor di ngly, aéhaéméwd@ﬁsmﬁwW%Mb@ﬁusvmdmgsttmgermmahwthema\{m ts appears
on conductor 1%,itde8] A4 al:g?di‘ﬂcwe rﬁé?ﬂg!xﬁgf dr ﬂ&sﬂ@%héﬁﬁhﬁﬂaé&f@%ﬁe%ﬁ?@ hi gh VO

Accordingly, it is onl e conductt ve
2004/ 0139432PpCrPies @%ﬁkw@e@ysp@ctﬂc@bﬁ conRatisd fo eongketaridt Tn mbumidlshvigament

0 nductor 17 i shelrRE%f4 bohduaive lp&th ﬂm}{%sfta%hmad B&bv%en cﬁﬂ’%? q{oﬂ?ﬂtthe Wi roul t
will remain O g Lga;[njng glcgggtg?nd the houm%g ?slngc(t:'galsed ISshm?ld that path be established |
~ either due to condensation or by the appliance being inadvertently immersed in
water — there will immediately appear a voltage differential between the nentral
25 conductor (which is electrmally connected to one side of coil 25) and the housing
(which is electrically connected via conductor 11 to the other side of the coil). Ifthe
conductive path is of a relatively low resistance, and therefore a high percentage of the
mains voltage appears across coil 25, it will very qumkly toggle from the state shown
in Fi igure 3 to the alterative state.

30 While coil 25 has a nominal energisation voltage of about § Volts DC, it will
typmally toggle at about 3 Volts DC. Accordingly, as soon as an instantaneous

- Voltage of about 4 Volts appears on conductor 17, relay 19 will toggle from one state
- tothe other. Accordingly, it is only if the conductive path is of a relatively high



made nore sensitive through renoving resistor 27, although this may reduce
the wuseful life of relay 19, 5 Another alternative for reducing the |ower
limt at wbi2o0w/moedd 25 energises, is to onmt diode 26 aad/Adi2ngs/opodsave
either resistor 27 (if included) or coil 25 directly electrically
connected to conductor 11, Preferably, this would al so be acconpani ed by
the om ssion of test switch 55/ diode 56, resistor 57 and di ode 26. Anot her
alternative for reducing the lower |imt '8t which coil 25 energises, is 1
o to make use (§¢SIS&W®SL§>C},@ that Whiervgltagesoichnduptpnh1%is lasovthen nloovt 4 Molteindghigi sat i on
voltage. d ear h | rj.gour s of
bei ng subj ect tel(x)%gﬁxéx‘dﬁﬂ%?t%ﬁh%ﬁ?ﬁ?gﬁ af ogﬁftﬁﬁﬁgl}loﬁw #QE&@%H 51;6‘&0#' et hi s
enbodi ment has Iﬁﬁﬁéﬂ’@fefséﬁ%ltl‘@fthﬂqaﬁﬂemw&g repiglet 2% ylthaygh Ays Moy wétaedlpe on .
conductor 17. -Aggands Mty 15f the nains vol tage appears 15 on conductor 17
due to a fault conditi it wll only be once, the positive half cycle of
the AC signaf pr ogréﬁ%tg%" AtRRAE P re%’“&ﬁtl’l"llo‘ﬁg lgﬁb‘fft@{’%‘é’c?"&ﬁé CRERIE: 95

toggles from Oiﬂcﬁomﬁﬁﬂn'ﬁ@z& @a&mpl hipRSeithdr Resibf zwlemclud Qr bQ1 3\ @rekbi®
threshol d for e en a |cal

fault conditi oﬁ g?lﬁ'pﬂ"g’é%teéI"‘b%"é‘d‘ﬁ%c’rtlﬁeP’fefﬂr‘?blmlﬁg"’ﬂéalsﬁ)gn9‘&@@13 dd¥nduct or
17 - it | t 0ggl eshewmtiysichofedet wm:ucb{ld:mtsmrbﬁst&@?&ﬁa dﬁ)ldlfleJ | sf ZPI provi ded at
termnal 21 correspgndin Ui ceo t u mai n

vol tage at terninal Rg%hg%i%rp&ve a‘gd“(? ?h 3&‘8?@ ta'féﬁ? °8H§F§Fe§@665dﬁd
contacts 371@ndh @agke useogfd @thythadny & beil withed bwahmminalren&gngwoﬁ valtdge, t he

al ternate stat n

mai nt o ned | Sraaner SR e R idei b piE s e

conductor 4 ismppwveddgesl to terminal 2. 25 It has been found by the

ventors that the SaKe.GRPOGARR oL WhoAnbAal 1n SRIHLARLLY per Si st

for less than about nsec
i ncl udes about rGtifyingiapy A vatagoem qonéuthAwmimly,aﬁthc maim thﬁ&@pr@drsand

contact 28 44 0 HPNRIuLEr fme%mmt%sﬁtﬁm, {mﬁr Gl B e ﬁg%gxwﬁéquah gy of

about 8 to 16 nsec_as relay % tates.” Statistica wever, the
nean delay is fVﬁQﬁEm%}PT%%SEF H’ﬁh‘wﬁ 5§V1“ h@enﬁrs@dlagdmlee/s?érm@eslﬁth ood to

be duo to: 1. Eiaieawé%tdaavmagy mﬁha@e tb%@l&\h’ﬂﬁ%ﬁ@lh%ﬁﬁ&gl 9@]%11@@ _ggkative to

the likely faul once DC appears on

conductor 17 Pse% Xyﬂig%\%ﬂﬁp at%ﬁ‘@? %““ W@"PW&QF‘I gjose o thg Gl maighaft i on
exposes WO 200461%3gﬂ&rﬁﬁﬁmﬁfgﬁﬁﬁ%ﬁqumkl}%sﬁﬁﬂﬁ.ﬂﬁfe@éﬂﬁéﬂs@ﬁl gubstantial ly

all Lhe Ml DS YOllRa5 ARt a% SRRl daRidyS hHpeatce s P b B s "

voltage at terminal 25 ensures that coil 44 is quickly energised and contacts 37 and 38

toggled from the state shown in Figure 3 to the alternate state. Once so toggled, lamp
51 is illuminated and coil 44 maintained in an energised condition while such time as
the active conductor 4 is connected to terminal 2.

25 - It has been found by the inventors that the above embodiment allows & fault
condition to persist for less than about 30 msec for a 60 Hz mains supply frequency,
This includes about 6 to 14 msecs for the fault condition to be detected and contact 28
to move to the other state. There is an additional delay of about 8 to 16 mseo as relay
22 toggle states, Statistically, however, the mean delay is typically less than this,

30 This is presently understood to be due to: ‘

1. Relay 19 having such a low threshold for toggling relative to the likely
fault voltage. That is, once about 30 to 40 Volts DC appears on conductor
17 relay 19 will toggle. Mote typically, a fault condition exposes



resistance, or is omtted, the reaction tine of relay 19 wll be inproved.
2. Coil 44 of relay 22 being exposed quickly to the full mains voltage: 5

i nitiall ywoizaowmesniBnal 21; and subsequently via term nalPCABAU20834100983, coOi |
44 is maintained in parallel with source 6, with mninmal series resistance
to limt the energising current. The above enbodi nent has- been found to
operate nore quickly than typical solid-state protection equipment that is
installed in donestic installations, 10-T&re |ongevity of relay 19 is al so
understood to arise fcondmdtérd?ﬁcanfnstaﬂtaﬂyeﬂ'éinmame?nltagwandras(authm&%ﬁis current
does flow, it wll on I r Accordi ngly,
there is little tine ‘X"“q’ﬁ%ag‘g %cgem?ﬁg‘?&n%%ﬁg?b%e%g 03278%518 ¢<'=irce W thin
relay 19. Wt h cur r entesibtamiet dmigomitssd, Stegeaction fime pf wlay 19adl be imsmeNedpr ot ect i on
is offered. 15 Owc‘f ggﬁ Y oflla g&ﬁﬁgmbﬂ%@ﬁ??ﬁ%mh?v&l@ .sensor

signal, coil 25 wl energ%se a eturn to the '
normal |y opén positi oimitiaHpyia temime] Gy eed sybsequantly yiaderming 45 o Thit itatdl 4% and 8

are now isolated f ror@sm@mmp@he& 8 sor@) ) watR rithinkal sdPRs R¥bi@US Shed,
indicating to the user of the appliance that power is not being supplied

to the appliance. In ’é}ﬂﬁﬂteleéﬁ’glsin&ﬁ‘b“@i wil'l be illumnated to indicate a

f1 gulth 20 1f, fﬁl | Omgrago@eﬁﬁummeﬁ%abéehmndw@em@mm&qaw@tmtgqﬁsaet circuit
this is achieve manug epr ess rogress it into

a0 open’ st at o SHF LR ATap i HRbe TR R egh i e Scharge

t hrough capgaci t or B%emehwr&ﬂy19Gm19ouﬁdhrsmodwaﬁssﬁomneiﬁetttbatavenand 38

return to the sfate shawn in, Fi 3. Ift till

electrically c?f#ﬁﬁ‘etg?’éla KRR 883’%@&&%3?9"% %i %nl¥ %f)o %‘f fim& he 25

fault conditi opmloas Apedingly ablers sdittintirifonndghtivethérmal dfadtsqmtakkplyqe provi de

t he sensor r gai n

toggle to isol g{?@nfééyr#ﬁa%sm almét]idmggfr %m%’gﬁlpij?acg’.aﬁh@\%\%a\%rrowcl #n 1?he faul t

condition is reffimxbed, terminals 7 and 8 will be electrically reconnected
W th sourc 6war indiscat e nor mal
oper ati ng dndi ti on @A"%ﬂ@z t@%ﬁesg%@lgg% esé oM %Le&é@g?%@l %Jﬂozﬁéﬂ ggugl ity to
test circuit 1@wefgiye a@éwrézs:c%wﬁbmmt@rwemyn&%hrmqusﬁmw@@smmwtch 55

and progressi nlgIoi-crovér, ash xﬁil&ﬁeﬂaﬁts%?@noﬁ 1lﬂﬁate&7ﬁ'bﬁ5thé’1%1ﬁ§19ﬁta§$ gy sEal 7 is
passed to coil ,. 'Sl rrufatl ng tfault conditions. We this occurs, |anp 58

i s extingui shel ex&ﬁﬂ”ﬂ'&ﬁqin@la & 10 the wpsy ofdcappli W%W@IMB cing

PCT/ AU2003/ 00098 hecrta%el dpplYdnké. T SdBRRAY aﬁipasn Qﬂll%@ﬁiurrﬁﬁm&dt@hn&dafe%ﬁlt 1
operates simlarly to that descrihed ove circuit .1 The substantive

di fference Yeing t Hétfﬂi%*fm%% {ipqna f’fﬂ’nttﬁ%‘lﬁ%\”@g@ﬁ% geset cironit B3, s

achieved by manually depressing switch 48 to progress it into an open state. This has
the effect of allowing coil 44 to discharge through capacitor 52 and lamp 51. Once

this ooours, contacts 37 and 38 return to the state shown in Figure 3. If terminals 2
and 3 ure still electrically connected with conductors 4 and 5 respectively, and the

25 fault condition has persisted, relay 19 will again, and quickly, provide the sensor

- signal at terminal 21. That being so: relay 22 will again toggle to isolate terminals 7
and 8 from source 6. However, if the fanlt condition is retnoved, terminals 7 and 8
will be electrically reconnected with source 6 via relay 22, and lamp 58 will illuminate
1o indicate normal operating conditions,

30 Switch 55 provides the user with the ability to test circuit 15 for correct
operation. By manually depressing switch 55 and progressing it 1o a closed state, the
mains voltage at terminal 7 is passed to coil 19, simulating fault conditions, When
this occurs, lamp 58 is extinguished, and lamp 51 is illuminated,



voltage is obtained fromthe conductor 17 which coextends about the site
with conductors 4 and 5, and is a shared reference for all three pin

appl i ancewoiz04894at that 5 site, Crcuit 1, however, nmRKFALEES/ 0098
reference that is typically a conductor associated with the appliance and
that is available to be, or at risk of being, engaged by the user - for
exanple a netal housing or a drill chuck - and which is, consequently, to
remain isolated fromthe mains voltage, "®further enbodi ment of the ‘
i nvention, in the flbwihhsfappreciated thal coniroleirpult benerstes simitprly|te thatdesgrived i n

Figure 4, whergoGory GRRANG! e GiB@hiiiBHMAEMARAN Bil dbeiea | SERAIELAG

reference numeral s. GTcuit includes_a simlar configuration and :
operation to mltnawppbt@nadmaomﬁw candueist 4 which oemEndbibopBe B8iBhent s are

different to b&%ﬁuctﬁ?@%@@ﬁ&ﬁﬁsﬂﬁed e Ry El?tlit‘éb' ﬂ%h%ceii’a%é&%é(o' ts AC
as opposed to the 240 Vol ts AC mains vol ta e of ure The

conponent s tﬁhaﬁtlfeapé'c‘é'i 1‘ fh@Wé‘f% nakoy e PR °"?Q§F3‘§ i3 SyPigatLE °‘|‘F§1§°t8r coil 44 that

is rated to 11&é&e?a€>ea\6ﬂ{m§e aﬂpﬂ&ia‘élaﬂdﬁataga@ﬂ%lé% ba;wnwﬁbémz dn@getret al film
resistors of )Z%tol erance; an rat ed at 110/120

Volts. Due to & eP%f“r?ﬁW%W@W%@‘@%%‘bguﬁ‘ﬁ%‘ﬁkr@‘? ‘Vh“i}@‘ will be exposed
during a faul tcdz‘aéquézitlyotﬂrerﬁa&@is&ltma&o&lhmﬁn&?olage abI e to be of a lesser

I d still ad t I t 20 It
w11 be appr eci at od FHAE PEARH! SR TR LGS e O PREME0r e 1 and
Figure 2 confiigustatddemBigumiidwhkre catesgongingiféatirésyaré denoted by korsespording 15
respectivel Yo reftenge %g#eé%lge@l 0"% 15@1(@?3 &%1mﬁﬁgmat oﬁ%dﬁé $ftobls& 2l

appl i ances, S, W nc avier  duty
equi pment, rel@xeu2? and 13, ahhxtughaumnlsmmfihenmongmm pegridiffocant totienlg capacity. In

these 25 ci rCé%mﬁg&?egtgemrHﬁfnggolﬁgélﬁﬂhlbllé?gﬁﬁzf%@a%@ﬂ@&ﬁo el Feuit 15 is

repl aced by a correspon crrcui ustrated in Figure 5

wher e cor r espo?Rdia4g Wﬂétaﬁé}re%ns veltagechd HiguesP - Khe compenep's it #rg diffret ence

numeral s, Tge GOURL RGN 2 Mﬂckﬂ?a%i‘ébxhﬁﬂmﬁﬁ@ated% md/azwatstlfeﬁaemw afid BEUI U 15,
and are al 0 arranged ‘sim | ar ver, rel been substituted by

relay 62 that AEHEE sl ﬁé‘BFﬁs&Pﬂ"S%fét/ﬁwle’F%P%én%W%ﬁmaﬁsé #&d in 30
paral lel to paggd raai mzwm@g@ﬁe 0k 16WErTRRiBurh Qoltd36s B MRidhaBIaE | DRilDEher

| oad, This parall ati qn, of c;ont se ent rati ng of
circuit 61 ove‘?"pP??ﬂtdu’@?g a%‘ E‘?ﬁ%l“"ﬁgeﬂs'“?rﬁ P‘Wér"n"é?‘r‘%gﬂﬁ"ﬁ’éﬁ? a lesigh b |

I ncrgasel in CUziﬁd%EIl a@eajnaslytlmmtﬁemhm&meﬂmﬁthrmgas use of glgl gger current
rated relay, or throu

PCT/ AU2003/B00083 | T Tier F‘“F‘Bftgd &8&:‘1‘??‘6%@\“{}5“’@&% %%%Pﬁ’tﬁ%’fs HSacities are
achieved in al FlgumatcumLus&mb@dmmﬂmslsymbﬂam cuguitsbargirl Sespectivillyesave| ays 62

in parallel. o he jower mains voltages.

_ For electrical appliances, such as motors for pumps, winches, or other heavier
duty equipment, relay 22 will not have sufficient current catrying capacity. In these
25 cirocumstances, and using circuit 15 as an example, circuit 15 is replaced by a
corresponding circuit 61 that is illustrated in Figure 5 where corresponding features
are denoted by correqunding reference numerals, The components in circuit 61 are
similar to those in circuit 15, and are also arranged similarly. However, relay 22 has
been substituted by relay 62 that includes four contact sets, three of which are ysed in
30 parallel to pass mains voltages and currents to the appliance or other load, This
parallel combination of contacts increases current rating of eircuit 61 over that of
cireuit 15,” In other embodiments, however, an increase in current capacity is achieved
through use of a higher current rated relay, or through placing two relays 22 in



An alternative use of circuit 61 is shown in Figure 6, Particularly,
circuit 61 is disposed between an isolation transforner 63 and circuit 15.
It will bwoappresiated 5 that all the mains current for PCAAERINDS3IAr awn
through relay 61, and a nunber of appliances 14 are connected in parallel
at the site, sone with an associated circuit 15, others without. If a
fault condition exists, it will not- only ensure that a protected appliance
- that is an appliance with a dedicated-&+cuit 15 - is isolated, but also
that all applp@ﬂ&esA@cﬁ@naﬁmlh@zacbudaﬂcammmmathleﬁzhdina]‘ggmnvmg, That is,
the fault condit, 10,co I its due to the shared
nat ur e - of cond%‘f gifmT%b ImeWOOI&O%dk?eeg% gcif”%ﬁélféyconductor 17 is not
earthed but floati n@;alwhmhmesﬁmwe 6051srshemnintlhme s Butivulerll cirquitfd i ssi on
| i nes and gener, |I f oer 63 are
earthed in acc%isp(ﬁ?o‘u&]% Pﬁhﬁ gﬁgﬂn a%%%égﬁ%mﬁf}ﬁ?i ?Ivguhé’g?ﬁl ng neut r al
(MEN) wiring sthstabinhe thBing\rirtept fohte siteble deswa trouhrelay §1.pad e k9T upon singl e
phase el ectri C?ﬂg 9?4 arg g@e?&l ﬂ%@i%ﬁél'a?%@ﬁit& %%as@&@tédad%ﬁﬂs the

0 | ca

invention is a ree ase | oads such as notors, punps,
air conditioni nfgeramhbiéaif arfgpltgendigion Bzﬁﬂs:ﬂth’élnlnpk@ﬁy e dhied A eetied nade t o

Figure 7 wher e?ﬁgﬂ%& itk ah%%ﬁl[ﬁ&@@iﬂ@a &éamafealcu&hmw{g ishllitea skt e et

correspondlng ature are ot ed correspon |ng%refere ce nuner al s.

Gircuit 71 is slbapplimeenire tsﬁla@iﬂrd\%?"t""fgt 6 Lirigemiigh T8% i% MsrfalteondigiBnent s

have been vayi gdntiiiolad c&ﬂaﬁu cf&‘dxﬂ!ﬁl&ﬁe 16 MetsBLeEnitity of dductdhiat Isailide t he
configuration of two rel ays, - ow vol ta connected to the

rel
neut r al conducFR?Feclaé§¢dh“é°?f§1|“ﬁ‘§r P7e‘F‘ 89t *ﬁ?egéﬁﬁﬁmf‘%ﬁﬁ%ﬁ@s PR © Mt 1 ows
- is retained. aseidthiefiMsalssion ified andgdneretorphacititlss - andltikypradricsoubst i t ut ed by

Cespoctive 25 RS S gieD8 Rerpie i 8% Gnaatl R ARTURRNG | 0°,

phase to neutrﬁéumemgﬁylnngg&teators 27 and 57 remain unchanged fromthe

ot 241/ 240 Tl t o ACVe? Baeor SARARSR A RS ol i phalc U Richifon 00, T €0
600 Vol ts AC r aichagiomepact commedalispplingcegCheijpyentide i als appliabp ta/brees AC

rating: and 11 Lagent ATPS oA AELARILRG A0SR wid A0 15 AC

ratings, Qher e operati rcwt IS ve ’ZfrlSIm ar to that of
circuit 15, ReRefesnosis mdeIMﬁ%“@lerthegw dlvgtrateres eonfrakgirsuit 41 and Whses at ed

schemat i cal |y i@, 20N GR3OR3 BITLAA ARG NIRFwordenirhBeCi Rl Tent. o

the invention correspondi n ures are denote

correspondi #y sietler @rﬁtfémhlﬁrréltﬂ“é’l“sh Sqﬂﬁr‘{ftf@tfp@??%ﬁmslhﬁw&n Bar?efildﬂ%f"rﬂéet es power

source 6, N pigher voltages involved. That said: the configuration of two relays — ons low voltage

relay connected to the neutral conductor, and 2 mains relay through which the load
current flows - is retained. As there are three active phases, relay 22 is substituted by
a relay 72 that includes four contacts, three of which accommodate the respective
25 phases, 4
As coil 23 of relay 19 is, af worst, exposed to a phase to neutral voltage,
resistors 27 and 57 remain unchanged from the Figure 3 ermbodiment. Other
component changes include: relay 72 heing rated at 415/440 Volis AC; diodes 29 and
56 being upgraded to IN4084 type with a 600 Vplts AC rating; capacitor 52 being
30 upgraded to a 1000 Volts AC rating; and filament Jamps 51 and 58 being upgraded to
415/440 Volts AC ratings. Otherwise, the operation of eireuit 71 is very similar fo
that of circuit 15,
Reference is now made to Figure 8 where there is illustrated schemétically a



the formof an electric power generation site, and a renote power
consunption site 81, As represented by the area bounded by the

corr espormaoregdéyoiauber ed broken line. 5 Source 6 and si PETSI2803800983
electrically interconnected by a power distribution system 82 that
includes a plurality of spaced apart distribution structures 83 (only one
shown for clarity) such as towers, poles and others.that suspend or

ot herwi se support the plurality of condu#tors that carry the electrical
power between tiitheg embodimens nEths intventiomdind where comapondingdbatsiet &¢ dated byr  nost

of the distri b%ﬁ&g?ﬁl}%ﬁ%@&%&y B@% dls gtlrg'g’ll%%&?tkse%o%er%um% eart hed

reference that 1Is to the neltra supportéd1 by
that struct ur e therfirs ofanolscticsponisr seiratgstionand ioemste pwertcosiutiptiasitetsihe

el ectrical powgg réi-}i:éé’éﬂtéiiﬁﬂr tﬂé’m@%uﬁ&e 'tﬁe dolds gtoﬂcgnélg?xﬂrﬁ{aé}&{@{ok&‘?lme"‘her et
appears on the secondary w ndi ng An | S0 A prior art

wi ring syst efrs SOBrAEaet B 31?r%&lecatqatihwﬁwn%d@w@omﬁlanmw@ayssema&rz is
However, in th%d@ixﬁﬁﬁéﬁa;ﬂﬁ’@ Iamt:ed a%bﬁ&s%uﬁmtruet&%s 83 GRNANEERIwnlfr L hat 1S

floating, and h is avai be electrically connécted wth one or
nore el enents 6*“‘85@“0 hgp t%%p%tﬁspﬂqdé’%@@%téu%@%ﬁ&%@ povestthat site 83,

This comon fl @ﬁﬁ-alﬂgﬁ@ﬁﬁk&ﬂ@ﬁmo’éﬁ?%&le&uﬁh :ifo%ﬂ Bet&g@ﬂlﬂidt g'éﬁ&@t@oétﬁ-h{ets{ﬁﬁt . Si t?
nbodi nent's. use a a Site

allows all control cir U|t1?£q g{}ﬁ&
to be responsi V¥ 8‘“’&1 ¢ 9?‘?1'% o WP%“&W%°§WWQ%WeveI of
safety. As i sclakseahtiabearthed tdferene s mtlmkecrte thelrButed] coritiactBf BbEE Supforted

enbodi nent arebatt)hﬁgsmctum ﬂda& qg for & ration with a specific
el ectrical applrtance i nstiar) Stal |l protective role in a

swi t chboard or the prev,er,lat mtm&llthbeleatpmﬂpuwamﬂmdahay stvhey ®isdsdoa plurality
of appliances | ; ected in parall W th
the termnal s %ﬂ%%%d-n%} 5 “%&ecl)fa%?%ﬁs t%’ﬂ: %#@H% L?%ﬁmkéedtsﬁ‘ér"%nlﬁ
i | lustrated, | popratewiring Fystatsatondustorridat z:cm‘lsumntbniﬁe woull heeartheke, whil e
ot her appli anc f

ANC ERyOerlne ﬂrébexi'ﬁ%bgmﬂﬂﬁt, i3k EEGREG Ol BaciBling,

condition, those latter ag i ances WI € 1S0 ate
operation of cia’tlfbﬂh*t’h B3vailaplep be clpairicapp permeetedbuiith bretor mge elements aflves pri or

art, if a faul br £ERGbiRG béﬁ@p@édp%wetmt@w ﬁmohﬁttmt 3& efbfengd L€ 83

that does not have a separate control circuit in accor ce wth the
i nvention, the?$a atphtralﬁu APRligRCeRAY ttiatrs%ﬂtowsaﬂpwroéc%ﬁaa%tm pisferredt ur n pat h

to the neutral emBodfbmbhdes BOblat she folerfiBbnsBRROL IR Bhd @brebPErobfdy gt i ON i's
il ustrated# n, F| rﬁ 1?{??,“{%%}' cdorre ndi %%E?featu [es are denoted by
cor r espondi fig Anee 148 i 37’% 3‘3"9564’?%%25@‘3#’(?(5@’%3 -23
Particul arly, ambmhmmﬁ larecablectti be ad¥Piet! oriimtegrmitadvifher spediSPelsdical Bpliwagn source
EI Sﬂ(rjeall, oad otﬂm& talfed ir?gnmm%;'allaéjgtleétﬁrg?o ¢ %14a s'wrt]t %gr%tolr etl}k%n for circuit I of
It will be appreciated that there are a plurality of appliances 14 at site 81, each
of which is connected in parallel with the terminals 2 and 3, Some of these
25 appliances, such as the one illustrated, include individual control eircuits 15 or the
like, while other appliances do mot. In any event, in the presence of a fault condition,
those latter appliances will still be isolated due to the operation of cirguit 63
It will be appreciated that, as with the prior art, if a fault condition arises at a
two pin appliance used at site 83 that does ot have a separate control circuit in
30 accordance with the invention, the fault condition will remain until a conductive
return path to the neutral is established. ,
A further embodiment of the invention is illustrated in Figure 9, where
corresponding features are denoted by corresponding reference numerals,



enbodi ments, circuit 90 is configured for installation in a sw tchboard of
a power consunption site 83 or otherw se, However, in this enbodi nent,
circuit 9Woi2e04018®8i gned for a | ower current appli cati orcandizoes/mowspeci fic
species of electronic appliance that is sensitive to over or under voltage
conditions. Exanples of such appliances include specific conputer devices
and peripherals, various conmunications gevices, preci si on neasuri ng

equi pnrent and ot her el ectroni c devi ces '§ ch as hlﬁﬁwquallty vi deo and

sound r epr oducPHELEH: P geRiel Clwp}tr?pésaipwde dedispesng Pritesngoprde eake Bignal s
digitally havejgaRe %ﬁwaﬁna@& Iﬁﬁﬂﬁﬁ&&hﬁt@ foihdoudt $ 0B PiRSel1] \lz?oﬂz&' variations

i's power supply However re,are als n ue devices

that are sim F’B‘P‘?Jy"?gﬁéﬂrf"}“v@ 1s Eﬁ"&ﬁéﬁﬁe&f"%’s{aﬁﬁ%’éé s‘éilté’? %8?? BOYE 20 Amp
varistor 91 th@dnsiilﬁﬁtmaz R0 356} otBdrRi¥e!l Howaer lmis@hlbbammnmtm i¢n parallel
V\nthtermnals for detectin evere, over,- e.condition -

in the order® ofl"t’S g%gg%werc%eng g Bf?ﬁtﬂélsgeclfi%pﬁﬂ%“’%ﬁ[ﬁg WEe of such an

over-vol tage caiplikideainat 1svsaﬁsm$\tm ot of W&T’Maﬁﬂoﬁdﬁlﬁw Bxamplbasizacist at e
resulting in a ent e termnals and the

I {‘lr ng éou t p
triggering of &PPY 5@’5?\5’8 ge ERfe ﬁ? B‘Bﬁt‘%‘@fﬁs SH BEPPER S Y™ s di sposed
further back abmmguiiteiopodewices, prepision nehmiing eghdmramed andigdtier crrraniedeviged t age
il t b L
Sonnected i n" pAEan Hieh Sy it s hedARA BBt S BRE shiB pE
mai ns r el ay1003pieasss pignals digitdllydave dncaccurepy@épronessing that igsensidive krgvatielindés t i ons,
s energl sed. Dk R SR Solflel S, WRIALALG, il 8GR ACLS BRare 90 and o7

in the p05|t|on ure. A 240 ry center tapped
9/ 019 Vol ts ACsimferlymmgitive.ansforner 98 25 is pl aced in parallel with

terminais 2 and 3 fegoieidhdfa2rs M6kt S0AR S NAEANG 2 MG VoI L5

via: A bridge rectifier, in the form of e rectifier 99

that is rateddigmetgnmdgiichsis cagngsted inparaig "@11‘«5@‘?’}%1?%4 fnd %@b‘é‘ﬁ‘?"%ﬁ 2100 t hat

is rated atqsl0QvEredherdityed dotdfiten — irdBe olerlo 24’9041!:51'- ﬁdﬁos&%mnal& fathe 1 VAt t
resistor 102 that has,a tolerance of 10% This vol t%%? @ % ated by a
o P

vol tage regul aPBPeneERaf LN OVeF VRLHREE Cougiiigt Vattipr 01 T HeRFBE of the
positive type. réehk mta]&rg&GﬁTéixﬁBelﬁg a8ded mmdgh tlﬁehatmneﬂs ahl t& mggmgm

2004/ 013943 P 03/ 00098 I,n adjusting a
10kf 2 |i near pB‘é’%qo e tf%*mtd eatﬂét % ?PQEF E’%"i\)@ 9% %5 adj ust nent
al | ows circuit sy chaihe Avesrdinghysan oreappagecwlilinot be paased dirpughfto the

20  appliance or other load that is connected in parallel with terminals 7 and 8.

Circuit 90 also includes a mains relay 93 having a coil 94 that, under normal
operating conditions, is energised by the mains voltage to maintain three contacts 95,
96 and 97 in the positions shown in the Figure, 4
A 240 Volt primary center tapped 9/0/9 Volts AC 150 mAmp transformer 98
25 is placed in parallel with terminals 2 and 3 for providing an AC voltage of between 0
‘ and 6 Volts via; ‘
o A bridge rectifier, in the form of 8 WO4 mini-bridge rectifier 99 that is
rated at 400 Volts (mnax), '
¢ An RB electrolytic capacitor 100 that is rated at 100 pF at 25 Volts DC,
30 e A IN4G04 diode 101.
» A6L0 1 Watt resistor 102 that hag a tolerance of 10%.
This voltage is regulated by a voltage regulator 103 that, i this embodiment,
is 3 7805 regulator of the positive type. Regulator 103 has a set point that is able to be



appliances, or to different mains voltages. A I N4A0OO4 di ode 110 and a RB
electrolytic 220 F/25Volts DC capacitor 111 5 filter the voltage provided
by regul awor200B83amd apply the resultant filtered volt ageTtan20@®0w3d of a
coil 115 of a mniature type relay 116, The other end of coil 115 is
connected in series with resistor 102. Relay 116 is a like relay to relay
19, For predeterm ned values of voltages_at between termnal 2 and 3, coil
115 will remain de-energised, However, ~¢hce the i nput vol tage noves

out si de that raipgped bytcm'resipendmﬁlst wstipg @wlcéb@ewm@@emt@b}oﬂ iafptef o j se
such that coilg14m, AR afld difchi 0 boborort O) Gorfio® Q7Y AGEyLES 11 Om

SThi
the state showi to tsh ?{hernatlve st ate. t hat  occurs, coil 94 of
relay 93 will dpplittconpr tegiifferent mainseoliagst coi I WI |l be de- energised, and

contacts 95, 96 andy sonyldt odb@%ﬁatmamﬂot 1&@@@M5Vﬁts®¢@dpﬁﬁtoﬂ/ﬂ states.
This, in turn, WI|| Isolate termnal s g {Xfﬂ’ al s 21tan 3, while
al so ensuri fig ﬁ@rﬂwltPW‘S@Fdﬂ%’fﬁguﬂ%lﬂ F‘é’oﬂpp § sy ﬁ?ﬁfﬂ%dﬂé’ 2ageto

extingui shed. Gifaibles & ﬂls%@alnﬂﬁhmesspeaemp:mmhyoﬁiepaﬁ(tfmsetslbutton 117
for allowing a user . to manually ﬁit t he I%I rCM}BﬁY% ) aléaul t condition
has been rerred?@émﬂif'émqqéﬁthéﬂfﬁﬁl Relg L 1oHga B 'R the formof a
control circuit 1ZQ'*'drgrcd%&ﬁhéﬁ%me@oﬁogtgeeaﬂ&mmctmrbmdcﬁ ,ea@blsndi ng
features are denoted

corr ondi ng refere nuner a t 120
i ncl udes t er m Wi gmgin tFnSrgtstLtﬁ%"P er; e é‘l"r’i‘%‘w%g&&?ﬁ%ﬁ&“&" t;a%géfo Vol t's
mai ns DOWEF105OthléG'Sltaya@rdv@:Ieﬁbyaég&la%ramjwﬂﬂshaﬂcht]mtembbllfnemteegistido aload in

the form of AR dtath go‘?gglegl%]%'F %?rgnén tﬁe%ﬁésh%@rﬁﬁ &Qma%'s@w bE&@é

enbodi nent s, Vi ce or I ance
embodi nent s reﬂxafdueuts,tmlalé@ﬁeelayrﬂamﬂlh@ﬂmmmﬁbhmmthgt@dmﬂbﬁéﬁs ensure the

e edoter i neiTels, GHRBIAGE of Aebllfet A doediid il BlRuIR ablifi Uty O Y

I f predetermn t1ons eXi st erates 1n a different
sense. Mbre pafhisdnkanwill isolatetermings raid ofpan ﬁmﬁ'@hé’cﬁﬂé Bt VishralsorBswitE ns

supply is i aﬁntafﬁm{;rs?r@ﬁlﬁx%n'llaf%a%}ﬁﬂqﬂﬁﬁ 5913 g,t‘,mg{ughédnder pr edet er mi ned

condi ti ons mal ns su I'S conne the .l oad., 30 The
circuit also includSiew %)eqlﬁgemclu s ¢ permaldy sipssd reset buttan i 7dbr allbWingfjser o

el ectrically CW%&EWre%ttﬁbc%@u@a&ie%?a%ltosﬁmrlﬁabeehhahedmdnder pr edet er mi ned
condi tions, provides vol t age si ment con tor 121 is

_electrically conneétf‘éﬂlet'@“W%’B?ﬁsgﬁ@ﬁtm?’f’iwf‘ﬁﬁﬂ’f%fngﬁ 8‘#““3”‘5@%‘!‘1‘
domestic WO 20940 Ribs BiRg Wﬁ%@%&e@&e&ﬁ&dwga‘éam@mddmeawor (not shown)

e oIk o Cepi o nerih F5 3k 10 BReRS At 0" 0
electrically connected to a 240 Volts mains power source and tcrmmals 7 and 8 that
are connected to a load in the form of an alarm siren and warming lights (not shown).
In other embodiments, the load is a different device or appliance, While the
embodiments teferred to sbove under normal operating conditions ensure the mains

25 voltage is supplied to the load, and interrupt that supply only if predetermined
conditions exist, this embodiment operates in a different sense, More particulaly,
nnder normal operating conditions the mains supply is isclated from the load and it is
only under predetermined conditions that that mains supply is connected with the
load.

30 The circuit also includes a sensor in the form of a conductor 121 that is
elestrically connected with an external component that, under predetermined
cbnditions, provides a voltage signal. In this embodiment, conductor 121 is
electrically connected to a component in the form of a common 9 Volt domestic



condition it provides a 9 Volts DC signal to conductor 121 which, in turn,
Is feed by series current |imting resistor 122 to an LED side of a triac
opt o- coupwer20d283sach 5 that the coupler is progressed PCTAW00BN0CISEVe
state. Resistor 122 is a 56 SZ 0.5 Watt netal filth type resistor, while
coupler 123 a type MJC 3020/3021 that is contained in a 6 pin package.
Coupl er 123, in the conductive state, allows a current flow sufficient to
trigger a triac 124. Two biasing resisté&s 125 and 126 are chosen to set
the sensitivityndke dbfebmﬁ(noﬂého&ﬁﬂ Ui slmakaﬁeaaqamdﬂtibm thk2fétecter desedbott o short

any undesirabl e W|t I n 124 is a
type BT 137F (?1%1? ‘i‘gﬁ‘ % @gs%r ?ﬂa?“"ée X%"S’ tﬁ@‘g%kfﬁ\}e?t? E’ﬁ%&and 8 Anps.
Resi stors 125 mndlttbﬁ&m@dﬁamwiﬂmmabnﬁupﬂomzleshldtmm kfeedtr e rated
at 0.5 watts acito t L rated at
0 02 2t 600 Vol SieeR I%F"ﬁ%t?“t%’ ygrgé%ggsgxgg%%gpa@ o'eBlp r%’g%gﬁt@ and

val ues are 515thatsthejcouﬁ1emsmr@m@tSade@W@@a‘FﬂeIR%lstmlﬁalmﬁ 85 Wattcoi | 131

that, upon 1l AGeidt: wBEIdol 800Gk 135 bl GldosAnAosRally caRgidiscd as

it is subjecte Ins voltage. This toggles a
contact 132 frofpinackgat e shown in Figure 10 to the alternative state

(not shown). Relay dgfhek$2$ 'u{‘i‘hls BdndhQive ShdYalibde a Rbkkent ﬂo@%ﬁﬁ&mﬂﬁo afgpedi ment s

alternative relays are used,. A mains rated relay 135 includes,.a ﬁOI| 136

t hat under nor ##ifac dghdTve b‘ﬁ@n$§51ﬁ8‘tﬂ1 22 ik 1P SCPIOYRB YR 87 e SESEIN BhPERt 132
of relay 13Q togglafe heaphlifrab? ﬁhsbatw mrtfahﬁhﬂiemrabw swithBieg trsnsseam @ct to the

full mains voltage and qui ckl act.s 3S from
t he nor nal stafhéswefa'a{cﬂédﬁlat%g?ﬁ'? gf&&%@?‘i )sth% tg@ﬁ% this 25
occurs, Ithe mavgﬁs XQ'ah@gﬁnﬁﬁpRﬁsﬁtdﬁlﬂlmanﬂezmah&aoamle@lﬂilmzﬁmamthﬂred to
termnals 7 an c e.al ar.m si.ren and warn r

provi ded with ?Fﬁl"‘ﬁéd %@wéewa%aéapﬁcétf’f %ﬂ%ﬁp?‘%ﬁiﬁ EYF? c‘fpﬁ‘&%%}ahm?%eé%}?cuﬁm ty of
t he snoke condjF k300 Vabts diCh an otheixadhodieretis altethwive vemponthie aix) walwes sier en and
war ni ng Ilg1 ts are at a |location other than near the snoke condition, 30

Once rel ay \%tches or toggles between states, coil 131 of relay 130
de- energi ses and cAhmisieturelBVoltsddCirelny lﬁblmhdemmldﬂmﬂuslp@lamlﬂn Figure

10. G t 12 I :
connect oo 1o Sy AE RS Me D oAl SRBMEA Y b IT S 5
121 being hel dﬁréltmms mw«amﬁm@% cp@thﬁﬁ’égxgltm@@omz@hsureal@dmhe9
Volts, and rel gy, %&ghcfvﬁﬁnkéll%ehg’oq§glhﬁg.t§}g§ﬁg tden Bmbernal circuitry

is alerted tot e_sm) condition is able to anplify the condition.
For exanpl €20 t prgbodiments alternative relays are used.

A mains rated relay 135 includes a coil 136 that under normal conditions is not
energised. However, once contact 132 of relay 130 toggles to the alternative state,
¢coil 136 is subject to the full mains voltage and quickly toggles its two contacts 137
and 138 from the normal state shown, to the alternative state (not shown). Once this
25 occurs, the mains voltage appearing at terminals 2 and 3 is transferred to terminals 7
and 8, As such, the alarm siren and warning lights are provided with mains power and
activated to alert those in the vicinity of the smoke condition. In other embodiments,
however, the alarm siren and waming lights are at a location other than near the
- stnoke condition, '
30 Onee relay 135 switches or toggles between states, coil 131 of relay 130 de-
" energises and contact 132 feturns to the state illustrated it Figure 10.
Clreuit 120 also includes an output signal conductor 139 that is connected to
external circuitry (not shown). Accordingly, with conductor 121 being held at or



external circuitry is, in one enbodi nent, an actuator for exit signs at the
sane site where circuit 120 is installed. 5 Grcuit 120 is advantageous
because twereod/@m3mary little current | oad placed upon Pag/Adrosdodssect or.
Mor eover, the battery need supply that current for only a short period,
that is, until coil 131 is energised. As with the other enbodi nents, the
fact that coil 131. is a nomnal 5 Volts DC coil; and is being brlefly
exposed to a substantive voltage, the delfay prior to the ener gi si ng of
that coil is veP§uidndnle, mﬂ@elnclﬁértmalﬁglfsom e cesting sbate, e coferndh elr@ritigolet DC
battery in the [ uit 120
al so includes g%ﬁ%?%tﬁf sﬁ%%e'co ﬁonﬁ&émﬁggﬁﬁ%@tﬂéyocﬁﬁ%ﬁﬁ Oﬁar%gg?qlgvt\% ér:]g a
user to de- enere@?eﬁ@l@&Wrﬂ%nwﬂﬁ’éﬁé’émoﬁt@“&%ﬁfePié@llgm%thee&ﬁmwéﬁ s 7 and 8
fromterm nal s whepdWhedit 1506 Gistall@l occurs, and assuming the snoke condition
I's not 15 Stl |l present, the alarmsiren and warning lights will be '
deactivated,% This cliewit 120iseivagaeeqps hegiyisy ey vesy }lﬁlmctlrreqtéoaag}a@edt o be

integrated wi t hpanthekmapks desacfo@nmmawltﬂabdnb%ﬁd suRplydidd Bl ) RE bAIyGAl device
or appliance th pon predeterm ned cOnditions

bei ng sati sfi eaﬁ’q PF@HGS%’?&S ”@Hﬁ@gfﬁ%‘gﬁnerglﬁqdr éﬁl“‘f‘ﬂllwafér erphefiggas the t hin t he

housi ng of a smakehatl@AIEG O 2 ndfindl SVolisT uﬂﬁdndlﬁbﬁhgﬁllﬁﬂy&ﬁ@scﬂﬁnﬁ normal |y
open nmanual test

142 1 t fth t. A
Fur ther embods MBI et s ARy Bcr ¢ S eREBAGR Al Gr sall oV BoFe 1 cui 1 150,

I's illustr& edceordiaglyuthe llr@me\dﬂmee VorD@ bgtendinnige deepfonvilbnstbe denot ed by
correspondi ng Crcuit 150 includes input termnals 2
and 3 that for uﬁ%@{sﬁﬂg &g‘%onnectl ng with a 12 Volt DC supply (not

shown), and out put Eueuit T?é)labo?t}canids Sudrmrlly gesed indinmg resétdmtteupfl fyr vol t age to
a 12 Volt |oad ﬁmg%nﬁ? de-éﬁgigﬁfgbl E‘H;I ﬂgd lh§ncg r.OhéEBRr IIIJDPEEE I%H'ltllg{ipz SJZCFS

appl i cations, but sult GBSt e afd comrer
t hi s enmbodi nentfmmenmmiﬁza@%m@pé@t«pwsmd@;summ@mmmmnm s gotf or

preventing WaEthﬁEdﬁ{ tﬁéé?éﬂn%hé&féﬂd%nhﬁg ﬁgbﬁ-‘s»ﬁn%etdeéc%%e& he starting current

Is too great, Such a condition 30 occursS, for exanple, 1f the notor is
heavi |y | oaded. G r &Hif eiroRtfo 20, ppyersdvalent gigsuit, é$%t§-”dﬁb¢t%ﬂ¢@)wﬂbﬂn alat® Vol t

DC relay 151 agigerdwaiingQlghtsz ot @vcrdd@PRadvidalor a5 gﬁaﬁ‘&rﬂfxét &%ﬁiﬂemm larly to
relay 22 and rel a%a 9 res%gctlv wever, due to t he

di fferent oper BPY ?MW%%EQWI?@H‘E?%%“ VD apesbes egbedimnt,
PCT/ AU2003/ 00088t 1287s mduae‘denem the Irssing D8 & AAGE: defé@d@ﬁCI tor 52 is a 0.22
| a. P devi ce, hat' i sDé[ at egldF‘i ) EL";O .o fé, | ament stn}I:)uSttogllﬂff‘tngt 58 are
rated at 12%Vol ts e8Pt 20358 ngripallyonsp manyel éo
allows manual testing of the cireuit, :
A further embodiment of the invention, in the form of a control circuit 150, is
illustrated in Figure 11, where corresponding features are denoted by corresponding
reference numerals, Cireult 150 includes input terminals 2 and 3 that for eiectrically
25 connecting with a 12 Volt DC supply (not shown), and output terminals 7 and & for
providing that supply voltage to a 12 Volt load (not shown). This eircuit is primary
for automotive applications, but is also éuitable for domestic and commercial use, In
‘this embodiment the load is an electric motor, and eircuit 150 is for preventing that
motor from starting in the event that the starting cutrent is too great, Such a condition
30 occurs, for example, if the motor is heavily loaded.
Cireuit 150 includes a two relay combination of a 12 Volt DC relay 151 and a
5 Volt DC relay 152 that are configured sirnilarly to relay 22 and relay 19 respectively
of Figure 3. However, due to the different operating voltages, the components are



metal filmresistors. Also included within circuit 150. is a nornmally open
manual switch 153 in 5 series with diode 26, and a 0,5 9130 Anp resistor
154 di sposecobetdsan termnals 3 and 8, and in parall elPCRiAU20@HI0098355 of
relay 152. Once switch 153 is depressed to commence the starting
operation, should the |load current of the nmotor - which also nust flow

t hrough resistor 154 - generate a sufficient voltage across coil 155, that
coil wll be energised and subsequentl|y-2%ggle.relay 151 fromthe state
shown to the 1Ciiffrtmr Fat nstancet @mpmejtorTidiis 2 022 pF device thatlis racidse dWeks DChe not or
fromthe power n epove the
causes that gi v@%%rggm@g%tlﬁgé#@wﬁmc%?}%& 1&58?1'5 a&%%stfgo(m%%@’%s] {‘ﬁ cable to
ot her vol tage slumilfilmsrmmm oads other than notors, The application of
this particular cir V | n ing 15
only of the coil i n%lrféeoltlg&gdeg“a&md&llcalt% ggﬂ%{j@nggﬂﬁ a‘e“%allaﬁm%gié%%r eci ated
that it may 8l serigpavided ¥ §ndtad). %@PQ?@T!M%Stmaﬁédsﬁpm‘edIbemesmtgrrsmﬂﬁ’s and 154
to ensure coil d shold. A
still further . e%ggdiﬁlf#élﬁ?&hlwwﬁg%?%ﬁeﬁf?%%}ﬁ? dﬁh M&.‘:h(i?ﬂs aﬁrg%sﬁég)ol circuit
160, is il ust ramegneHhepating operatiopfgpwd %rlvaés;p@ﬁupﬁ@e fregarurveictagle denot ed

by 20 corr espongishgow ireuhResi 4B L abiferardd Mﬁmém 90 é§ar§ésf&>h 355 tﬂQAlt gif cui t
150, al though it . includes input te{mnaISZ 15 el ectrical

connecting wi t AVl b gnsygipgd anghs fﬂ&‘F‘;ﬁytﬁ’ﬁﬁhr"?NdﬁhfmmM%mWW theni nal s 7

and 8 for pnovidlemgiveaie, Wimm%ﬂmﬁo&ﬁcﬁheﬂotoyﬂb& thedRfvet El:{%%cesaﬂ@\’m) I'n
vol t ages

ot her enbodi nen irc i ed to other supply

i ncl udi ng parti ilﬂ‘fvél? éﬁlI\YSﬂg@teE@&ﬁa‘nﬁ‘? gepses that sive figd tothe Galhy ot her 25
suppl i es vol tagpemdxmm al so accormpdated with the appropriate selection of

mar e appl 1 oat | onS eSO bepiadTn St AR Pl ald et Bofinoir Al use.
as required. |rfhe hmﬂlcafemnfdumhctdahmrdwada B4 Vah D€l sapply raquired avuptagig shown) ,
of a fault condriS ol G BRBHRLsRN3S, [REbe R R A et ol

conduct ors of tﬂiﬁebpmmsa%aﬁdmstthervah:awﬁmweqspm aalt li5é tsensarepoil 183 §f concer n

revol ves ar oun el sarie oiitlack e Btded dmesfoff. vater to interfere with

el ectric and el ectronigc ui pment suc he nmotor in this enbodi nent,
Accordi ngly, use i sAsldurger embadiment of thaiavadiontin the fors: eferponiraleiiowiD

2004/ 013943 Pcmses\wmqmqa%m-ﬁ%ﬁgm &cmslsaamg ?éam?&w&eﬁaédr%ee' pl at es

that are nounted on rgﬁ‘kelge materla ot her " .substrate ad is

mount ed at  Fhe SHACEORSIE HiEraReR Beralh, Citis St sialRiarpiuit 130, although i
- includes input terminals 2 and 3 for electrically conmecting with a 24 Volt AC supply

(not shown), and output terminals 7 and 8 for providing that supply voltage toa24

Volt load (not shown). In other embodiments, circuit 160 is applied to other supply

voltages, including particularly 32 Volis AC and 42 Volts AC. However, many other
26  supplies voltages are also accommodated with the appropriate selection of

components that are rated for those voltages. This cireuit {s primary for marine
applications, but is also suitable for domestic and commercial use, as required. In this
- embodiment the load is an electric motor (not shown), and circuit 160 is for
preventmg; that motor from operating in the event of a fault condition comprising a
30  short between the active and neuttal conductors of the power soutce.
In marine applications, a primary concern revolves around water, and the
ability for water to interfers with electric and electronic equipment such as the motor
in this embodiment, Accordingly, use is made of a contact pad 161 that is comprised



however, a plurality of such pads connected in parallel and nounted to the
notor at spaced apart |ocations. As the substrate becones noist it

progr essiwel2go4nadomes nore 5 conductive. Eventual |y, asPCRAUTOIH00MESSS

i ncreases, pad 161 will act as a short circuit, and, due to the voltage
drop across resistor 154, relay 152 will toggle states and the notor wll
be, isolated fromtermnals 2 and 3. The contr.ol circuits of the preferred
errbodl ments are able to be constructed c#st effectjvely from

"of f - t he- shel f ' of¢wappnvast stainlpes stealrdatesdbié atsymdtoted ion Pakdite mperidat dthoal

electric and els%ggt{aggﬂms%@ﬁfrg&&wd%{&e b%@'o?thg%ﬁﬁ‘ ﬁotﬁ%%éatoﬁuﬂe%?t ify the

i nclusion of a control circuit In a wide varl et pl'iances.

Mor eover, the %@W@Waéﬁr%%mﬁéﬁ capescied iparalisl gn tto thewsictdr at ypi cal
total dimensionga®f a ?&ﬂ%atloﬁso Aﬁltﬂ &bkt B Smes O ST @%@s L o
relatively easily fitted with e. he exi sting housﬂlppr? ?Jeifbea%éét yor%f

typi cal appl Parf€Bd:8¥e V&EWWM P%thﬁé’éﬁgleﬁﬁrm“é?ﬁﬁ@rP%‘dr?éé’fllléﬂ:@s a gt dirghibes .

Al ternatively, dnfl, mraeethée b%p'a&oés@%@t&rqm, rbihy Dﬁeﬂﬂnegglbﬁatég—ﬁ?ﬁwt ive.
Thefunctlonallt erX| gf of the circuits of e preferred

enbodi nent s al”f1 é’elﬁﬁ’%erﬁit eprgingla 2 andhdi ed not onI y directly into

i nd: vi dual  appl i ancass cdmt‘bl aicams cﬁase @emm?%w%nﬁ@émﬁo%,c&mawi@l I Ity 0}‘
appl i ances at a e, eyent of a_ fault c ition, this leve
of protection W %6@@8 yrf%"&h f"?’ﬁ'éhﬁ?ﬁv&m%‘?m%tw{?ﬁ’BW? 8%%8‘3‘“%0 el ectric
shocks. Thi 30 appemetoneleectid anti blectenid haméaclirérs, OThis Mmakasasl PYustfids ee pin
appliance at t n a dedi cated control circuit
according to qﬁd&%l&nnvoeftﬁ? Sﬁtmq i ‘9%% %‘?ﬁﬁﬁﬂe %feaap %rﬁ%"eﬁ esuppl i es
will, upon a faasembladmnpmnts ameela@vebmemmt vtithi tgej eal tovtaltdhnensﬁ;hmﬂabaﬁ nmsec
at a mains fre b%mz r r ectrocution or
electric shock%légﬂtgt%Q Igfgggtg 1as ?eot gbdﬂ%’t%G eQﬁllyﬁﬂ;sﬁget 1Lmetke ‘ixﬁsélﬁ

commerci al |y akaprsiegsloéa ﬁﬂie@yofaqubampdlww whdse‘v]ﬂmods #ddharidomestiby, t hese
enbodi ment s 460 Pﬁl%aéshﬁltlé&hﬁﬁgﬁxﬁﬁﬁ edi s fegulhfdatnséw%vpé Apsiile. 2

fl oati ng conduc | oat |ng conductor rical nect ed to
those surfaces or anrefyasfiogalityged %exgglgy obthe girqyite ofibe wfmed emfbktbmynts 0

contact and, a&u&wmmﬁhﬁbﬂﬁﬁ%ﬁﬂeahot%ﬁryfcﬁﬁ@dﬂﬁm%cﬁmﬂél apRE0EG, dat g 11 T ed,

the control circuit cqnc tr| ge his is not ‘over-current

protection, but®pEiofREHoY ?‘?é'\?éﬁlﬂrﬁ Pﬁmaﬁﬂfﬁ SEVgR Figntinithe averd of 4. r st

place. Prior arfiulivoatifet, ltlﬁilleﬁkﬂ\éf ﬁﬁ&cﬁbﬁz\&;ﬁllfaléﬁtﬁaéd tlrie Hél@éf%@éeﬁgclﬁgﬁbﬁs'[
| ow a Iarge faul t

over-curren ndi t]

current to %9 O\ff +°é’g§t ?Wm@&iaw;l §P‘6‘6@§-‘83 AR i nitially,
when a fault canpjlmca):tuﬂe)sntsthst do?hmtﬁtsa.’rﬁavhaﬂecﬁda&dfcamkdl chepthcbdr@ingts al | owed
to persist isuenitdGal when protecting against electrocution. It is in

this area of m nimsing
The embodiments used with AC mains supplies will, upon a fault condition

being present, trigger within about 30 msec at a mains frequency of 60 Hz.

25 Accordingly, the risk of electrocution or electric shock is at least as good as, and
typically better, than commercially available prior art protection devices.ﬂ

, Additionally, these embodiments monitor the voltage across the neutral conductor and

a floating conductor, The floating conductor is electrically connected to those
surfaces or elements that a user or pther person is likely to contact and, as such, should

30 that surface or element become électrified, the contro] circuit concerned will trigger,
This is not over-current protection, but rather the prevention of a fault current in the
first place. Prior art protection devices have typically protected against over-current
conditions. However, that will still allow a large fault current to flow, at least -



the quantum and duration of fault currents where the enbodi nents of the
invention are particularly advantageous. 5 Sone of the enbodi nents of the
i nvent i onweareoauasddgur ed such that the relays coils anaCassurasyoedsit he

ot her conponents as possible are at a rest condition - that is, a |ow
power consunption condition - a during normal operating conditions. It is
only ‘once a fault condition occurs that the relays are activated and
consune any substantive power. Moreover:;2&%-he |ow voltage DC relay is only
in a high powerinitiellg whpt b dmltkondhbshesxtst Tae tae hasthe fiulttdofidition ﬁratlﬁsediwon as

the mains rel ay,, h eturned to.a | ow
power consunpt H’o?{ﬂég a({%eagal'}ahmggﬁg(%{c’ﬂ%é%’f’yc%l Ft?‘é}ﬁgmﬁg@gﬁ? Fhé%arf’ae FUPIUSHS | ves
t o bei ng encapsib¢ auasting @yd dubativh ot ¢urienta Whene dhepdmyidingeintsi of ¢Hedhventiorf r om
surroundi ng el }égw . This allows imersion of the control
circuits in waf%érlgdrg%lo ;91?9 $§S, in use in other 15 hazardous
envi ronnent & t hout Sewe ofjieiembodiments ofithy ineantion precanfigured siith thatthé skgs f rom
the fact that tdaﬁsﬁm@qaaqyme Ghhor BpbibiR AL b&grmeta@éi& 2 19 LSRR SRR, N
conditions, consune only"m niscul ence radrate
corres pond| ngl yﬂlOY‘hPﬁWSWPWE mnﬁltm —Hé‘éi-tmg gl %etahn@mn@nt hifis 0!lh’e
encapsul ating rgabes bl cidifionWeburs !B@ttﬂéﬁﬁ%ﬂé%ﬁba@&%%&?xﬁm@i}ﬁt
co

thermal build up will deterjorate the elenents of CII‘CUIt
itsel f. From t HEVER MeEAFrHRT o yoltise§ relay ds enpipinachigh weesyortsmg@ons killed in

the art thatpi tmodea"omsasyémbatm fehaebn mm@ﬁmeﬁayamcﬁe@rmm@%ﬁﬁﬁ of
conponents for the contr {cwts of the invention to allow those

respective ci rcf’ﬁ}?et%gaf“cfetﬁgw%‘b‘? OY POV SPHFIPHE StASd | oads not' expressly
ment i oned her el n. 2%hd étnSodﬁmaits ¢falid iovencbrblend PEmelves Yo baigianbushlarl kan

provi si onal t 200295058 | osure of_which is
i ncor por at ed hel 5@ eﬁccﬁ&ai’\ﬂ@ bys'%? 18‘2[%“ %?"é”ﬁ‘&‘&d‘“&ﬁ?ﬁ%ﬁgFP“?H?B“-"?tﬁv’Q}ﬁ| on has
been descri bed alowhinmdreipe nttbe tantrslpdciits ic wetcnoqities flulds, iniukd inloeheappr eC| at ed

Forme. vio 20047 D3 e hnebflrltoBRting e SRR Reert o RGPPSR 1 cui ¢
i ncluding: at [tesfget thauthei onhodinwats of tha nyerftion, widentonhalaipbgtionditibing wi t h
respective conduabig ﬁm&cﬂ@hrﬂ@hn&%‘f@ﬁw?ﬁéﬁﬁ%@nce% te lz%?e?.éonh‘?@l put put

termnals for electric connect
miniscule amounts of heat. This wnli ¢nsure that the ancapsulatmg material will not

be prematurely degraded, and that no thermal build up will deteriorate the elements of

20  the control circuit itgelf,

From the teaching herein it will be appreciatéd by those skilled in the art that it
is possible to select components and combinations of components for the control
circuits of the invention to allow those respective circuits to be applied to voltages and
loads not expressly mentioned herein.

25 This application claim priority from Australian provisional patent application
no 2002950581, the disclosure of which is incorporated herein by way of cross
reference, ,

Although the invention has been described with reference to specific examples

it will be appreciated by those skilled in the art that it may be embodied in many other
30 forms,



a sensor that is responsive to a reference signal being in the range of
about 1. Volt to 50 Volts for providing a sensor signal, the reference

si gnal bewpgodkriBaad from a voltage differential betwe®@cToi20@v00nIs3e Of

t he conductors and a reference point that should, in use, be electrically
isolated fromthe conductors; and 10 a switching device that is responsive
to the sensor signal for progressing Bt ween a first node and a second
node wherein: in the first node the input and output termnals are
respectively eI@%%Eﬂ%ally connected for allomnng the load to receive power

fromthe sourcepvi agmugmltcgﬁlmgldﬁgw and in the second node the input
and output termnals are electrica di sconnect ed for preventing the

source from 15 supplabisaty tpoineyt t?@nlaﬁé"‘nl drstriopllncommectivgivitbirespectivevi ce, 2. A

circuit accor d'ﬁﬁdﬁc@nr@&@d:ﬁh&sﬁo@é}sdu&ea protective device for electrically
i sol ating the | oad fromthe power source once a fault condition has been

detected. 3% A conta?]ﬁf‘“‘t‘??@l&?‘?tanB’PJééqrﬁE“trlﬁﬂllﬂ‘@&%Qctlﬂmlﬂlﬂmnsﬂ@ﬂm nal s for
electrically connectalsmowhaths ﬁsmmto&%f&&ﬁee s1g2{a1 @e’iné 18 8l rak SR SHLPHT
| S

termnals for ctrl conpectin a load; a sensor that
responsive to g‘"’ﬁ%‘f’ép (l,t§¥°§|p§‘1’(éﬂmﬂfeﬁe%ﬁr qunthe ‘ﬁfeﬁ?"éﬂ%‘éﬁlhﬁﬁééﬁnvﬁéﬁg@ f or
providing a seras@ﬂtag‘ diffakitiabbaweensonk b1Qtierd Of fhe dortRcioliahd b PeftRBROBME 18 t O the
T the Tiret miteuprRtn Rt Osdinalid Foisfe mobThe fRifund e e capect i vely
el ectri cal | y0 connechewitéiong devicethianig rdspansive athe eensm@nmefor POPRisinipr om t he
source via the n & .Secq i npu
out put terni nalbgmg%gggﬁgg}%%l%@eﬁl sﬁ&ggggoﬁwg%rﬁlgdl ﬁrBtrrEWﬁ‘F? ttaﬁi sour ce
from supplyi ngupoinsmings eleeespessistely elacttitndly somtected fig alewing ¢he léhdlko cir cw t
A0COral N & O, Cirlell Bolbbichh o sbilred Ak S RLEIRBLAN N, i

e S \Mseicﬁ?cﬁ %et PSecond

that predeterm ned ran swtchin evice r
node. 5. A cirdumg fergingls a@leﬁcm@mwpm&nﬁeafwmmmﬁomcgm is a

voltage, ands IfihipheeRi@ e R (ATRRW:SHE %&@A&r than about | Volt, 6. A

circuit accordiing to ¢laim3 wherein wer source provides a nom nal WO
2004/ 013943 PCF/ AU2OFEFBbersarding “321%11‘?‘1&'(—:15 9 Brotestivs deyied fartetecpicdlbet er ni ned

range has a | oywiatih tﬂetloatdfmﬁn the pb»e&%oarmcé e(‘fé&it cobdior RTbAR! deRAUE CE

voltage. 7. A cgontr Circuit, %"Hlng at least two 1 nput termnals for
electrically cénnec& ﬂﬁ“%“trW’H“gB source; 6 at |least two output

termnals for el ectatilest twyp iGN RaGIkIE Greickhicaly dAtboting with a power source;
20 at least two output tezminals for electrically conmecting with a load;
a sensor that is responsive to a reference signal being within a predetermined
range for providing a sensor signal; and
, a switching device that is responsive to the sensor signal for progressing from
& first mode to 2 second mode wherein: in the first mode the input and output
25 terminals are respectively electrically connected for allowing the load to receive
power from the source via the switching device; and in the second mode the input and
output terminals are electrically disconnected for preventing the source from
supplying power to the load via the switching device.

4, A circuit according to claim 3 wherein, if the reference signal moves outside
30  that predetermined range, the switching device remains within the second mode.
5. A circuit according to claim 3 wherein the reference sigrial is a voltage, and

the predetermined range is greater than about 1 Volt.
6. A cirouit according to claim 3 wherein the power source provides a nominal



a sensor that is responsive to a reference signal being within a
predeterm ned range for providing a sensor signal; and a swi tching device
that is rwoponsis®3t o the sensor signal for progressi ng PCTox20@s/d00983t node
to a second node wherein: in the first node the input and output 10
termnals are respectively electrically connected for allowng the load to
receive power fromthe source via the switching device; and in the second
nmode the input and output termnals are-#-ectrically disconnected for
preventing the seoae ealtage, and thepodetymmigedyangerhas olowaelini det lsilas thae 5%vdft chi ng

device, S. A ci s toclaim7 that is a protective device for
electrically f@@@%ﬁ%&?@%g dt?lﬁ%e'l oad to the power source once a fault

condition has Been detopeladeuit Beludingontrol circuit including: at |east two
i nput termnals for jscall ' | . . ..at | east
two output term nal gﬂ%%?a‘;eq‘% ttrt%ﬁggﬂgﬁg&é%dﬁﬁgglﬁér?gn%mnﬁgwg[ﬁﬁg%%ﬁgmg%nsor t hat
i s responsivé to a Pielrest recaimi grainalpér slgotically cannecpmgitt elomined 20 range
for providing a Senﬁ‘éénséﬂtﬂe&%ﬁesp%ﬂéiv.-?toﬁ‘%f&&me%%qgl%‘éin%m{mp Fetdrfniia@nsi ve to

t he sensor signal. for progressing bhetween a first e and a second node

wherei n: i n t hd™ge fanprotdiae ¢ rosorgigndh #8d  output terninals are respectively

el ectrical ly connectggitdiig dviceWalid rdshhsive Bfkhb QensdrRGakIVEr ROWEinkHRM t he
source via the iy\ntch ng device; and | n the _second npde the 25 irnput and-

out put t er i nal?diREFReds QR HePRLMeF WhEE, HHEE B mPds the RV OHEY he sour ce
from s ]thppI Y@ N@erpinaty aré ﬁ_syiehﬁvélmftuwﬁﬁy Edhfedioll foEdioRgngdBY 0810 rBeeid W: ring
system for carrying.a gains supply froma maing,source having at east two
mai ns conduct o ‘,W%ﬁ%ng{%?:?‘gﬁ? Bgﬁﬁﬁwi‘ﬂg?%‘f%& %ﬁ’%tgsﬁ"emgw SRR G a
transforner | ocatpettertinas am ekwtritdlly discomedteadifon prevaging the sourcisre pri mary 30
wi ndi ngs for cg%ﬁg}é@&g’ve&%ﬁ@%g{ir?%gr@s{g@g@}{gé&gs and one or nore secondary

w ndings to pr ev sUbst anti al | y equal to the
mai ns supply; & | eastircuiterceiding tednigu?thetis a protdctiardevieadiralecridalit t he site

st e but | nge t GamsERIEE O Wit Wi et sERERAEERA Bl kiR "S5 TG
predet ermi ned Bocat Aowstrelisaenitingleding't e; and a floating conductor that is
Foapect Lo one o nrgeamoEa el frchbERAY EAEETLR YAt N
clanp 9 wherein one#ideast e owavhtermensiee elaetrcally connegtingswitte leadit r al  conduct or

that is earthed anda gorhat 1d18spshsiv@ 16 @ RHHERR Siimhi DeRe Withfh J1RttcteRhined

20 range for providing a sensor signal; and

& switching device that is responsive to the sensor signal for progressing
between a first mode and a second mode wherein: in the first mode the input and
cutput terminals are respectively electrically connected for allowing the load to
receive power from the source via the switching device; and'in the second mode the

25 input and output terminals are elecfrically disconnected for preventing the source from
supplying power to the load via the switching device.
9, A wiring system for carrying a mains supply from a mains source having at
least two mains conductors, the system being installed at a site and including;

a transformer located af or near the site and having one or more primary

30 windings for connecting to the mains conductors and one or more secondary windings
1o provides a site voltage that is substantially equal to the mains supply;

at least two site conductors that are installed at the site for electrically

connecting with the one o more secondary windings for distributing the site voltage



conductor that is not earthed. 11, - Awring systemfor carrying a mains
supply froma nmains source having at |east two mains conductors, the
system bewogovaasaBl ed at a site and including: a transfPernanoégowedsed at or
near the site and having one or nore primary 10 wi ndings for connecting to
the mai ns conductors and one or nore secondary windings to provides a site
vol tage that is substantially equal to the mains supply; at least two site-
conductors that are installed at the site¥for electrically connecting with
t he one or nor go gedeerdeney lndatiohisrabeut flersitelizedr i buting the site voltage to
predeterm ned | ocat | : | te . loat j.n ctor that is
associated with a | %2@%)‘%&8 %{ggﬁlgflgélﬁtgllggéﬂ% g?fgrﬁ?ogﬁuéqg%é&@%rhef erence

vol tage with raefsence vobiagawthorspecirte o ortize ef thesittonddistoor.s, 12, A control
circuit includifg: AlsykeRSbootdtie fodBith 9Wef9ix{‘@}le§>fﬁ1%rm s%%ﬁﬁdc&:?g i ¥ npginecting
with a power source; “at least Two output termnals tor electrically
connect i ng Wt Heutral gepductopthy iseanthed and p0¢ affhesiteeonductorsels ayite brytral s
responsive to aghfkRF BRCE nSi G4 being w thin a predeterm ned range for
providing a sensor signal; and a swi tching device having a sw tching relay
that is respongilve BIViERESEEMEF cayingRavaissurRly Sgressaipgsopwehpdne & fir st
mode and a SecQggh oV it Bk @icdis, 13 sydhdn héifiStstallda0e a kikCank MRMgiARd out put

termnals are respecti vsﬁclgx_’gel ectrically co,nnecﬁ*ed, for 25 allowng the | oad
to receive power frBfft plaraied &) prncphibe sifh 40d BAVRE PRe A PIOTRPIAY t he
second node 1¢ havindipgitfordbend@thgpiotihd RainS dbalcctds Sdtin@ @l Mbaklohdgly SeamRact ed
for preventin the.dsour.ce ﬁo%upﬁﬁ/i g}powqr ‘Sho the load via the

swit ching rel a3?prf§1. eS §lfevoltaep U B g aHB DFIUFILR e I MSERRLYn t he sensor
relay is a | ow vol t ageasD&o sitebanduaing tHahare statlehditrige site farldegicallyrai ns rel ay.

30 14. A contragl_cirtcui. r.a.mains | gad havi ng. a,compenent .that, in
normal use, is “CBIEE Hﬂvl ha‘?‘?‘i’/nﬁ L §1O8% s@&""ﬁ%’rﬁ lgéﬂg%ﬂgm%gﬁpgglbwtg é’,glttelgﬁe
circuit i ncl uditmpredegrmiined dacations abowpthe siterend nal s for el ectrically connecting
wi th the maipns powe r.ces ; 2003/ 000983. . 34- at

| east two objétqput teé fr%’%%#é@%?%%@?#%%ﬁ?@lggﬁ%@.nlqrﬁgc‘%qt ”ﬁ Fltéorl oad; a
sensor that i s Previdegriefasencovaltagomitarpspasbiovnenr mers of apithemtiuderd one or
more of the inpgt tRRHBARIAGhAGNE:thin a predet erm ned range for .
providing a sensor signal; and 5 a sw tchi nIg device that is responsive to
the sensor signal f@}rlqu}wriggag;eﬁgmals for electrically connecting with a power source;

at least two output terminals for electrically connecting with a load;

20 ~ ascnsor having a sensor relay that is responsive to a reference signal being
within a predetermined range for providing a sensor signal; and
' a switching deviee having a switching relay that is responsive to the sensor
signal for progressing between a first mode and a second mode wherein: in the first
mode the input and output terminals are respectively electrically connected for
25 allowing the load to receive power from the source via the switching relay; and in the
second mode the input and output terminals are electrically disconmected for
preventing the souroe from supplying power to the load via the switching relay,
13. A eircuit acoording to claim 12 wherein the sensor relay is a low voltage DC
relay and the switching relay is a mains relay,
30 14, A control circuit for a mains load having a component that, in normal use, is
electrically isolated from a mains power source, the cireuit including:
at least two input terminals for electrically connecting with the mains power

source;



between a first node and a second node wherein: in the first node the input
and output termnals are respectively electrically connected for all ow ng
t he | oad wo 200m8943e power fromthe source via the sw t @armgdevioes3 and in
the second node the input and output terminals are electrically

di sconnected for preventing the source - from9 o supplying power to the | oad
via the switching device. 15. A control circuit including: at |east two
input termnals for electrically connectighg with a power source; at |east
two out put terninal s ldaantwebaphtiérafhalsfocdsuntally Ggredting withltheldad;a swi t chi ng
relay having a swtchi n?t% il _that is s%ectivel e'nergi sef\d#o 16
progresses the rel & B ThALR ToDRPerYS s VRNRET Beeen the SoRRORET PO Ses t he

i nput and out pote didrerinpud kesminels beiag pithiniapeddgtenhiaed rangafol proeidingecersdr f or

al l owi ng the l@%g‘“'tf’? recei ve power fromthe source via the sw tching
relay; and in ‘o %er node the input and output termnals are

el ectrical | ¥ di sconmesiichidg feviceshasyeemepongve th dhesensorggial Empregigspihy i ng power
to the | oad vi | ' . - : S
responsive to get%ghg’oi@%&?nmﬁggd %gﬁ%ﬁ?%ﬁ%&@ﬁi@g?@#ﬁ%ﬁé?ﬁé&pgg‘hd of the
swi t chi'ng r el a§utputgermmalsi arergenectineliolastrivglly eonpsciadfondlowine the lead t9e sensor

relay has a | oMol @6 £6Rithe solidlialtte KRGAEE 885k Mhd 18 ¥RARSRd L4 Be fault

condition. 17. Acitcuit according to clain 16 wherein the |ow vol tage coil
i s energised bippet angouipe toinaiies clestrloally gispenupatedfoeprprRnHps e seures fam 7
wherei n t heygl ogipyRid:ReRecBithe 1bsl @g@@g@ﬁ@ﬁé}ﬁﬁa&_ DC vol tage of about | Volt.
15, A control circuit including: ‘
at least two input terminals for electrically connecting with a power source;
at least two output terminals for elecirically connecting with a load;
a switching relay having a switching coil that is selectively energised to
16 progresses the relay between two modes wherein: in one of the modes the input and
output terminals are respectively electrically connected for allowing the load to
receive power from the source via the switching relay; and in the other mode the input
and output terminals are electrically disconnected for preventing the source from
supplying power to the load via the switching relay; and
20 a sensor relay that is responsive to a predetermined condition for energising
the coil of the switching relay,
16. A circuit aceording to claim 15 wherein the sénsor relay has a low voltage coil
that is energised in tesponse to the fault condition.
17. A circunit according to claim 16 wherein the low voltage coil is energised by a
25 DC voltage,
18. A cirenit according to claim 17 wherein the low voltage coil is energised by a
- DC voltage of about 1 Volt.



