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A TI ME ALERT DEVI CE FOR USE TOGETHER W TH AN EARTH
LEAKAGE PROTECTI ON DEVI CE Field of Invention This
woneeneizen relates to a tinme alert device for BPEEMAN206T/000017
an earth | eakage protectiont device that provides an
audi bl e and/or visual alert to rem nd the user of the
earth | eakage protection device to performintegrity

test on the earth | eakage et | e\
A TIHECALERT REVIGEFOR CSBARGESHR SR Bkt riieaxace
rotection devices such as RCDs
PRO??@Q&\SP%?F‘Em devices) or GFCls (ground fault
circuit interrupters) or ELCB (earth | eakage circuit
. breakers) are electrical devices installed to give
Fieldof dneentioBn agai nst el ectrocution and can reduce the
risk s i.sing, f ' ' el dnN edhIE leak
el'@%st ?rlivgé‘l&?r@%{ae?ltgt?&%.pﬁg#ﬁghgtagggre,u eart Iegkagee age

prote@ion! &&idecthatdsrevides anfaudible andforevisuab plertatoextntipgehe user of the
tyaii cally gperate with a residual current i

i,n. the order.
earth {gakage psstecion dovigntReriamm MisEEE feshen e parth ¥eaga&?a9{°te°“°n
. neyv . by circuit breakers or fuses alone. A

dev1cﬁ,§§?eérﬁg§ing&r%ﬁﬁ4§§%g” h | eakage protection device woul d
not serve its intended function and woul d not give
protection_against electrocution and the risks

Backgronad; ofthe/InyepHonnsyl ation failure. It is therefore

| A4 ?%ﬁ%g‘ffg%gﬁa{ QebiRed ORI RETIY @%ﬁaﬁﬁcéﬁr}’&tt?k‘és) or

on ear pr otectl on devices on a regu 'ar asl| s
GFCIs (g@uad fault bistuitridtérmpterspoi BfCBalentth |leakiagy einguiv thaeakiets) are

clectrilasnoes ATAISH AN B GFOIEHoR AT ST ORI 51 P AR dpgrisk
of ﬁrg Lagfgﬁ&i %gxﬁeiﬁg%‘lzht?cﬁl fzﬁw&r qY idedeMtit iAsth®ftiond Fok GhstirRe, earth

tromechanical iIntegrity of the earth

leakagee plotgeiop detiees ofithe dementaperatedatypa tipicallyt eperdie Withes sesidual

curtetdn RipR OB S0 AR D | B0 8 iSSP proCitrh P Bt B gpuated
by ci%fgit.cmﬁ&é e Clib) QfmdiR@cEingd chirHakagd préteedonodevice

vice at regular intervals and to observe that the .
wouldactt serviedaiinigrdqur finetiar and wewd pet give peoteqtion Againgt electrocution

ndeed, it. is a.requjr.e under ,Requl at | -12-
and e PREEESPPFRER AL BRHFON Y il B AT o o e v
perfoxlgﬂ1 GhidetRicEhe e 64 St IQARaRprotecli®d dedeesdow aektulan basis to
evice so as to rem nd user to performintegrity test

ensurethat palfmctioning kel degkage pratecsiondieyices agp deieated and replaced

while UL reco ds testing.t rt :
vt oot SIS IR Wi o6 bl A g proce
devicwﬁgbﬁae@m%%%buhanm dlgdck e clemmimechatisal dnteprity of the earth

bot'her to perform such check on the el ectronmechani cgl .
leakagenprotaetioy device. s @ gaytion to the users of earth leakage protection devices,
on most earth leakage protection devices a label instructs the user to check the function of

the earth leakage protection device at regular intervals and to observe that the garth

leakage protection device trips instantly. Indeed, it is a requirement under Regulation
514-12-02 of IEE Wiring Regulation to include such a label in indelible characters on an
earth leakage protection device so as to remind user to perform integrity test on the earth
leakage protection device quarterly, while UL recommends testing the earth leakage
protection devices once a month to verify they are working properly. In practice, most
users do not bother to perform such check on the electromechanical integrity of the earth

leakage protection devices, such as the integrity of the sensing circuit and the trip
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| eakage protection devices, such as the integrity of
the sensing circuit and the tripnechanism nostly
whewmaussousers are not aware of the needs and PCT/MY2007/000017
i nportance of such integrity tests. As a result, a
mal functi oning earth | eakage protection device may go
undetected until a tragedy or | oss of property
mecHAARRE MHostly! bdciudeRe f%@%o‘t‘%@fgw of Fhehﬁ’ééﬁs %.ng QH&Sﬁaﬂl‘Qe&esuch
the users”are rem nded periodically to pertor
integritgt eayts. tAs b astudt, anmalfenatimniny ¢azthk keglager pbectiomnlevice may go

devices, |If an earth_| eaka rotection device fails
unde{eﬁ@diulqpla@ppge@yto.é qss Ofﬂ@pﬁ@ggaﬁé{’%ct s that the earth
| eRkABEr RSO Lt BhatSY HEFCORRER hOuREs &€ Qérﬁﬁﬁlg% p?r(i)odically to

Through such rem nders at preset tine i1nterva
perfopar inbegrity rtestgont thet esths Jeakdge pmwtectioh deivices.olf pm agartht lgakage

due to.maLfunctioni,ng earth | eakage protectjon device |
protegticn S Fih AR igegritySeR/ARyS _qt?\‘i_%ﬁaﬁﬁ %«a_ cagh 3?%@_&@ profgetion
: i : i Vi
deviel HeASRINS replapt Thrl (EUch Pinithrs of pREQUAHR iGyplsE perform
integrityotests t the hosd @f ilife or propertys dwg toemaifierctipning esstbleakggd protection

'thlfif CPU, nepory, an alert trigger tinmer and an I/0O

devicg ¢p %Sé’ém(mﬁifg?/out put interface); at |east one
annunci ator electrically connected to the VO interface
of the m croprocessor system the annunci ator being

t ISYYMARYaOFANVENEION ne i nterval set in the alert

trj .t f the m t t lert

L 9T T ek OF AL ELORLSR00 R T e i e
togeﬂltié_rr%ﬁﬁ tahOdrfieéhiER e Potelbord HEReOBEmPHisikg) ‘ihﬁkc%ﬁrotzés‘s&gf%fstem

inmer; a tripping initiation circuit with the ends o
with 2 B2, mgmoérpgan alettitaggesninsr mpdian I£d imter€ace dinput/ogtputt interface);
the |ive and utr wires on th oad si d f t.he
ot leay i gcaiaior BB Eincind by B RRGFTRSy B° abifPprocessor
systeth € BeaaRuREi NP BEiG Nrideittd 8t h Pre3BeRhe ihidrallSe inOthe tal@t trigger
. earth | eakage proteciion device to intentionally
timer @é ther miccopapcegsor sisttrp ik alget acuper wrperomiangniserifyotestennctbe earth

ko g ek 3 Rl S BRRBeF5 ABRRE g

circuit'$8th theSenild§ fof Ahd Ry iMii/ibni didcuite®hn@iled e uRtd bhe live and
| eakage protection device; trip detection neans

neutral oninescem ¢hel load sidet of thp elgcinical instpllation zane piotestedhy theeearth

0 Is : lectrical. i ti zon . .
leakage?BOIGHER Bhichi1S Saffiiht .40 Mard dple eiondeee 0
intention@llp gtisthte Qi daftl [bakiape d@ﬁr&ﬁtd'uﬁﬁﬁ peEvBEndnet f finegdtytedthtest

the m croprocessor systemthrough the LOinterface to
perfornapee deferiighmsgnnvio eiables Hiet MicTeIREE§IOr psierL determigey, that the

user 10 JefforfRihn iSRRI e 0 fbth RalbelBBEriGE bt i Retection
meanftdiheciedtin ruse te sied livenhad héutiaheviiesion ietlesd side ofehd slectrical

) detects the tripping of electricity supply.confirmng
installgien gang protecie eyt theFarth deakage piotscHaR SRiPR Mighgibe output Of the

trip dRLRIRGhLRY (HEMER with the microprocessor system through the /O interface
to detect tripping of the earth leakage protection device and a power supply unit providing
power to the time alert device wherein the alert trigger timer and the annunciators reset
only if the trip detection means detects the tripping of electricity supply confirming
successful integrity test on the earth leakage protection device;.

According to another aspect of this invention, it is provided a time alert device for

use together with an earth leakage protection device comprising a microprocessor system
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According to another aspect of this invention, it is
provided a tine alert device for use together with an
wearwh2izemkage protection device conprising a PCT/MY2007/000017
m croprocessor systemmith a3 CPU, nenory, an alert
trigger tinmer, atrip tine tiner and an I/ O interface
(input/output interface); a trip detection neans to
with GeCRLL, hémpl, g Aért ttHeg@afiher, |2 kR ditneP itfe® GnldOdh 1/O interface
. device; at least one annunciator electricall
(input/pviput trterface);t h &in deestinne meaRsetofletestetrippingopt theesastr leakage

o i AR BB B OSBRI e o

the M rEpRRERELHBHM, WSirdiinéiatoabeinl tAgds@l atl-Ppre&dt tiddeinfbval set in
integrity test on the earth | eakage protection device

the algrt triggerttimes-afke micreprecess@rsystem lgaqusrt @ uperrto parform ppintegrity
ircuit with th ds.of th i ppi .
et | P Btk g BBkt ' P P e

trippifi€ itifigtiordifcait with thbends0s¥tthé hﬁ;@iﬂg{]inltﬁﬁoﬁ cRetit tdiitected in use to
installation zone protected by the earth | eakage

the liye andcaeytesh vaweyioadhe load sids| of théelecizien! ipstaliatipnezone fprotected by

the <R AAREPRAESON e "0l B8 RERE PR ProffRion
devict €5 interitRmbllp gedepitoan certhl ¢dakedd Qlirie 6ﬁlfin%1 Berforaiinge b Ritegrity

m croprocessor system determ nes that the user has i
test; ts@m%%@an%dqtmt@grm@aps tte $nalde themrieraprogeysemkysigm determines

' ey LI 14 | O Q Ledip .

that o] G4cF s RERERIRNG i ity R 6 MLl E RARE GO Bres i

detectidiemehsy torineeted iinskatd did bve Znhgeypradivdtdsash the Tohd side of the
earth | eakage protection device with the output of the

electrical pnstallation iz9R° PEYiRded Myetheqaed Igakaget protection device with the
j . e ' t
oupull C0RFFSERE00n RUSHITLHALR! Uy Wl GORbBLEE 356 ey e
IO insenfhca tpdetect teipping wf trei darthrleakagé poptqatior idevioe hé atpov®r supply
. alert device tﬁlne,rei nthe.alert trigger timer _resets .
unit pmlémg POVRRL the HIgAUL dVce FasRE e alogt Eggerdimer fspatheply if
of e _ e . r
he QG T e R SO LG UT S0RY Uon L ot
integrity tdshentthé parth leekagt prdtectivardelvideemdagdy [fithé adp tiam of the earth

devi ce,, as, npasured b e trip tine timer is wthin
leakags, oLt BR eV EFp B AFATITHS 5Py B AT BO™ i & Prigrbed
wipidfap AR UURIAY 2018 T i el b Rl 94

leakagPp@@REtHON devicerand Hie IDiagk N@Serifhe f eat ures and
useful ness of the invention will be nore readily
appreciated fromthe foll ow ng detail ed description

VBRIEFIFESERIPPIONTOF THE WRAWINGSCconpanyi ng
draw ngs, in which: Fig. 1 is a block diagramof one
e Mo ftatmeest andfusefulness mga inventiatewiltee mbre feadily appaeridtechfrom

erein the, trippi.ng switch.af the tripping . initiation,
the foflppira feafy CRPRHGY TeErton S OB iR abf dcidnpaRfing
drawir@€l@Gihiel nmeans are the contacts of a manually
Gbp_er ated test
ig. 1 is a block diagram of one embodiment of the time alert device of this
invention wherein the tripping switch of the tripping initiation circuit and the test
detection switch of the test detection means are the contacts of a manually operated test
button.
Fig. 2 is a block diagram of another embodiment of the time alert device of this

invention wherein the tripping switch of the tripping initiation circuit is the contacts of a
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button. Fig. 2 is a block diagram of anot her

enbodi nent of the tine alert device of this invention
wok@raeizodhe tripping switch of the tripping i PCT/MARI@N00017

circuit is the contacts of amanual | y operated test

button and wherein the test detection nmeans is the

out put of an opto-coupler electrically interlocked to

manughe operaisdi teg Bilion cind Wiegin 3he teshdgiedtidn micanyr iarthe hatpitnef an

ne, c ' | t.he . inter pecti ons between the
Opto'g?uﬁéergp%%%ggE/I?tgrzoc%?é {OhtP‘% trfﬂ?\lf%%w%i’?lgc#_; an appliance
(IR@d} iandbiabk Qigkdin |sBakRgeond BbEfdur@tibnd )i e ifferdoRfections
residual current %perqt ed type for which the tine
betwegn dhq time\alerb deies of this inventionodyeeppliancd (lhad)Rind ansaith leekage

proteqief e AR AT A P B A MERh bk Bt devigegs o
be usddogetheroith.an appl i ance and an earth | eakage

protection device of the voltage operated type for
wiigH dhe blpele diageam shiesving eories cardigyeationefor tthe dnthrsonnections

I t L OS; Hb, ..and 5d are so illugtratign
berwelly 'l S8 Stert Revigt of s MY pliond G 8Pt @b o Teakage
protedtiofl dedick of e violthgtsdperdtd O p@foraviiers tehinte slenidbwibs Rttb 88 used

of a current sensor. Fig. 7 is a flow chart show ng
togethepwith) ow sequence on the operation of the tinme alert

deyvj.c IS icnvention.oroyided with an.al er .
e S g S EE AR o AP S o ofa
voltagklsemsoghart show ng the fl ow sequence on the operation

of the tine alert device of this_ invention provided
whigh 6 ipemillstratioaraf appssifyje configusatioanf acurtenpsensare

t1 = Fi ' | [ f . di t
P ity eyl S O e
devicet of thigiimgension pedvidetl vitheant dlérpiidper tifhet b@tno©8 trép figy tiner.

%,osgs ig@r espond to a switching on command fraomthe
i&r B ddlewsart shaviamthafiow seduease ortheeaperasion vé diedimealert

deviee TR R cRlip R BRI it ol B b e o tioleh i BRCTLE R
Wrigh9rie b dileokcdiagramt dfenathep embodintegt of sl thes alevhdesRiervf this
) |ike ref eh[lenge, nunerﬁl g desi gnat e, correspondi ng, or
inventiogdheraiR the TRing: sy 1ich P thsHEDPING HRitighen Sireiitylasks Hyspond to
a switcHidl" 6n 80mft &l?rol'ne@g %ﬁ&ogfo%s%ﬁf %}%‘ﬁarﬁl Q4 ffe tbst Rtection means is
co rcially avall'abl'e Conponernt, 1ts operationis
a manwablyl opleratathtestcouttbmse skilled in the art and is not
descri bed here. In accordance with the present
invention, it is provided a tine alert device (1) for

DETAILED DESCRIPTION OF THE INVENTION

The invention will now be described with reference to the accompanying

drawings, wherein like reference numerals designate corresponding or identical elements
throughout the various drawings. Since an earth leakage protection device is a
commercially available component, its operation is well known to those skilled in the art
and is not described here.

In accordance with the present invention, it is provided a time alert device (1) for
use together with an earth leakage protection device (2 or 6) such as a RCD (residual
current device) or GFCI (ground fault circuit interrupter) or ELCB (earth leakage circuit
breaker) to alert the user of an electrical installation zone protected by the earth leakage
protection device (2 or 6) to perform integrity tests periodically on the earth leakage
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use together with an earth | eakage protection device

(2 or 6) such as a RCD (residual current device) or
w@@/1¢gpound fault circuit interrupter) or ELEBBr/Aaanatnooot7

| eakage circuit breaker) tosalert the user of an

el ectrical installation zone protected by the earth

| eakage protecti on device (2 or 6) to perform

ot ARPAEALY 4 525 RELOH LMo BReh 00w sy g, e s,
withia apreddterarined nmagpeﬁ'ﬂ)&hed thetihegtigetesthad thedarth\/ltdkhgdﬂpmtection

.predetermned tine, perfornmed the integrity test on
devicg 9B ?‘f’ﬁa?q?é‘ﬁcage protection device on his own accord.

(R%&%rgin%?zl Py s':l 9Sanld 9, theifle Ttert dFide!( 2}926’# ?ﬁges d&MicfBrocessor

m crdprocessor syste
systeme(tlé);ttnprdamans n@ehﬁs) (139 naaammumciasdrofl 1§, alfijppir inltlappn Rcuit

(20), 3t 5 SioBERS D, Ay HEPTE S K e Rl rerid T (43,

t
44 anﬁz‘%% pfltf'vé?itﬂg élée}e\%i}% @r%%?ﬂ%éggg'ﬁ@ﬁl v ea% 8&3&{??&2 't@ gﬁ: @e Neutral

and Bartlesviods ofichel edextridat ahstalﬂmioal Izate (protmeds lqcyr dteeemdd léa}tage
al ert

the earth rotect| n The ti|
ProtecHiap; *‘ew%el)ﬁ,e mgeal Thidevies (E} 5% J6 e Py SH a message
anel (12). The m croprocessor system (10)
dlsplagﬂc}faﬂlepgejs) a central processing unit (CPU (21), a

nﬁﬂnnmc(@%c)qessm Systerh el(lamdmpnsesmd:emtml prpcasmghmtt(CPU) (21),a

e
(25). € aﬁezﬁ@ @ﬁlb@&ﬁiéhﬁqge Wit l%cégsbp s#ét&ﬁ (10)"B4n sg%m%%wded

rai n of t € m CcYoprocessor syst
with g frlp time dinesc20) dhe OPEF (2 iy thenbeain iof sher mmropmeesscnssystemgm)

and exPRyReS PRI ERRPEEd ipaSucrioRe RIERE T Gty e oo 3 proper
functidfg (oF Qh@ﬁhie_odllﬁ'{ dév'iéeo(}p JTR dléreigde? Gined f(?z)Sﬁfdttﬁ@ bftional trip

. controlled timers w their timng and 10gic
time tiroen (26) laexisafiware eorgrilied 2imers fwithhtherr timingrand degiorcontrolled by

The t 13
the CEY TR B irsomBe s SRrRdlOn T ' he earth | eakage
PTAE @6H ideRcE&Y etns(@3P1s Hdirdidor &évﬁ’cé"ﬂ&e&t&t kme efifth 1daRage
earth | eakage protection device (2 or 6) perforns

protectiondgvice ¥2 peé) did rﬁnn wheranusar of ¢hekeagd lpakage pratemtioddeviee(2 or

6) peff3i, et o Bt phInCEER Rt HORrie badrn 2 e (Tpetip

detect®iAOmBAIst (13) caM hes v@l&a%:hﬁnﬁﬁ- g6t §dnSitly the SbRddeaict B el and
the earth | eakage protection device (2 or

agr ot ect ed %
neutrafWwirgs of theieleetmicalsiasisliationsone graseeied byidhe easth lgakage protection

deviee P PR ol PRSPt 1¥ooBBfie Ml b VilfrePinctodf e five and
neutral SEtea OF the elee@icalanstaifiion &zohe pﬁftecﬁéd by thoegthalehltige phftbéhon
I's acconplished by connecting the input term nals

deviceaFdorT®). (m gperation 4)s dy aqoeaplishas by epnnegiing the ippyt t@mtlﬂé T1

and Tl’I (\-Ilg zﬁi&%@%ﬁ% Eh%l the fafe 8@ 1c;h?l) to the live and neutral wires of the

electrical installation zone. The output of the trip detection means (13) is interfaced to the

microprocessor system (10) through the I/O interface (25) to enable the microprocessor
system (10) to continually sample the output of the trip detection means (12).

The annunciator (11) provides visible and audible alerting signals to the user of

the earth leakage protection device (2 or 6) to perform integrity test on the earth leakage

protection device (2 or 6) at a preset time interval. The annunciator (11) is electrically
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electrical installation zone. The output of the trip
detection neans (13) is interfaced to the
wor@rapzecessor system (10) through the I/ O i nPer/Maceo7/000017
(25) to enable the mcroprocessor system (10) to
continually sanple the output of the trip detection
means (12). The annunciator (11) provides visible and
conne@idi B @hél BidrbpiBcsss&Nalsierho gd)etlh‘&%h POt fferBREt 25) of the
| eakage protection device (2 0r 6) to perform
microprocesger systemstl0priot dlbovedhd mitroatomgmsop systemt (1)) wevinte! the

runine ppie g ot PEER i . BT alering Hiedtopy scaugtator (1)
consisty &t zﬁ'léz{sﬂ&));péaﬁéxoéi‘%hz&ér(ar'oﬂ{e?Térﬁﬁﬁ)fﬁ%@&:e@éaﬂahﬁ of generating an

_ Mmcroprocessor system (10) to allow the m'cropraoces
audibleywaramg (svoid oo vowsatandfor hasualiindicatprao adert! theuuser ngpeafdm an

inegrfy: st on Hieciar Toiage Bifiestion Ruict kb OF 6RePas SenMieles rigeer
timer (223 &£the MickIphsesdo? Eﬁexﬁgl FJ@Mieatsut 68 BaR BePlatdene Ir ating

an audi bl e warni ng sound or voice and/or a visua
i hbe owssage displyepanek (12) oaebe optiqnally prowmided amd eden prpvided it

o B G B T e o S
micro%??g@és@ﬁ*s?ﬁt@ﬁﬁ@ 0) &YEERHY GHekn idsHRSH Mo B &%E gf’ {HR&8rth leakage

ater. The rressa&g di'spl ay panel (12) can
protectipn devied (3omf)ow e detions thatshoyd beitaked. The message displaygrnel

. t ] tem. (10 iat 1/ 0 .
(12) i Sebiils & TEBATRE "Gfic, B SHETHE Plssisees dBrses Peswery insfude
instrudtionsl tcs tleaigeMbf th RArth NEdkase bloRR 8ok ge%ire@ 81 %g ﬁ) t@ﬁ éﬁé‘ﬁurpose of

earth | eakage protection device
the angenaiasioss rndtthe ketiong nesdedafrem thehsendnshgeast ephdyiled test, a

[ b) f di .avi tat |
S T ST P
assistah¢¥s t Thest | ROSages bﬂ&egtbs@dﬁn@& drlde pRAdiéled| RRRI fnemory (23) of

. protection device (2 or 6) on the purpose of the
micropegesseE isHemit0and t he actions needed fromthe user. |

n
16,653l 8 g PRI 085 i
device e iftéritionaldy gértoiare an Bagh deakBESAGRE!, WuHng porfoahimte ¢f dfebrity

pre-stored in the mermra/ (2 of m croprocessor system
At

3
test, to(ipyhe qast leakagpiprofestinn dexided? o 6) aud the(detyctionapaldingimesns
(19) is'2 QEvigd of Qﬁcﬁﬁ%ﬂn&c‘? ﬁ)gﬁle%ﬁ%(ﬁﬁ}géeg rdsgfgfe%r(gﬁt to enable the

intentionally genérate an ear eakage “cur
micropetessog systerh (10)yaieteemiries ithat egruséiyhas @e#fornie ar infegrifetest on the

earth | eakage protection de%ice, (2 or 6) and the )
earth legkageprpishtigr ‘b‘fl?ﬁhé Hefin@ngerths migroprogesspE aystim €1 Q) dgtermines

that aniRORE B8 A LA8 FRAEARLAGE FoRDYERE s (1D) FIE®ipace
the out;lmejf tlhmippietdcﬁ?Maw(le hf@;ﬂ}ﬁﬁd zt6f§b$h géddﬁtnﬁd ¢iafetdelay, being
akage profection device or . ce. the ) .
at least_rﬁﬁ?;r F%EO&@%P@;FQF@@@&@; %&& @ the fash depkage protection device
2 or 68 it oy O BOED RRLE g EER 68880r

trips asdeesheuld ibtherearth sedcgéngxg;iﬁmmm isfiretiofingrpeowdriyned
He%?rir?ge ixgv)s//’to ?gl nlgonly, in one embodiment of the tripping initiation circuit
(20) and the test detection means (19), the tripping initiation circuit (20) comprises a
tripping switch (16) connected in series with a current limiting resistor (17) with the ends
of the tripping initiation circuit (20) connected in use to the live and neutral wires of the

electrical installation zone protected by the earth leakage protection device (2 or 6) via
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at least the |ongest of the prescribed tripping tine
of the earth | eakage protection device (2 or 6), to
wo b@7nzised voltage to determine if the earth |eekanea007/000017
protection device (2 or 6) Trips as it should if the
earth | eakage protection device is functioning
properly. Referring nowto Fig. 1 only, in one
@;@P b (AdYefitid Ak Alirtidelick 21) M the testidétedtidA)means!(19)
termi FIgﬁ;?la‘ge?ectgl)on means (19), tﬁe)I tripping initiation
is a testi decagtion §&idgh @6hiie sBpping B\mtcm:ﬁlﬁb ingthe trappina Ejtiation circuit (20)
connected in ser cur.r.en [ [
i the fiyshpas Al 1foPRES G ASTHRLAY 8PP RSP Uit 1Dl B8 Bection
swfcct§ ﬁl% s‘I:f?l@ '}gé‘otnﬁcbairrbf%%ﬁtat:@ of iR debtVit@AES) Gﬂlfertédt dMebﬁ@l ofitch
el ectrical” installation zone protected by th
(15) 1eamedhahfealk\age eﬂncmcsﬂynuwrlddwdc@r pszthomed)anyqaélﬁfe%rm plagtgcally

d 76 (49
1nter1qc|l§g {Né t %gpg%fsgﬂgcngg ‘émﬁhntfxg toef ngg géef get%c]c)on%wfkch (13)
electrﬁwl){ fillerfabed to tH3Gmickd &e@ﬂ)r %%"étérﬁ*(l@)l\ﬁh the"l/Ohigteirfaic® (AN @f the

latron circuit first palr of contacts

micropfocessomsystehd MO&xp’Ehea\taéut Qfethq cyrant bmx(ug rqmpqrél{l}@f the §ipping

detectlo Wi t.c i s,the sec
i, o D5 e & p S SESRLArR esfh SR S
a'W}féﬁ' @clevicall)yi |ddi'1ﬁédt@d$ e diserto ki Rlectrical
dev1cén§%ﬁ‘rﬁ')ca dgﬁ(}ﬁg? gzt ri cail I 5 )I lrs1t erl ocked with the

installatiop pmnegpremted hy @m&r&qu protastior dergca (2 o), thegctuation of

e oS855, GL6B 50 e ST 15 O B v

wire O edrli® witk CAn@PtheRes Sﬁfenﬁ&tﬁaﬂl?r%eh& ing 'Ehlréak@éeuauﬁefnt ttheugh the
current limting resistor of the trippin

currerit initiag resistari (ﬂ E)Jtot earthOlp trip tl@peqagﬂ}ﬁeal@,ge Byo tpﬁéon dev1ce (2 or 6).
At th Sens! t | %/Alﬁé a to?lle arttF%{ bpﬁgx}f@ﬁ % ﬁfetété)rg oF e t@% dét%ctlon

-y

connecte

swﬁcﬂI 1) tWhExh fhehiefdprdceddor kytdrall (Btdewﬁtsmcmange ot the Bmtb (bfythe test
e earth | eakage protection devi ceoéeé or

6
detectmn switchor(12f the) anicroPprodgsaor Csﬁstegl) ( %rnpp@) that p‘g? rHgeT has

swi.t ch 6 cQnp I t' [ f [
perforgiet 5 oM, T S8 Y chE EULARY, roftin Ve 105 and  te
mxcroFﬁ‘)Q@sfséf bﬁﬂ:nﬁ(i(ﬁa’ﬁﬂgﬂerﬁ senfista thet dutputgdf théerip deteendn means (15)
ting resistor to.earth to trip the e

after 4 pmﬂa@@dmrm delay @mé@t@W@% ifithe gpegity o8t Is ﬂ@cgsgﬁg 1?% figscribed
earhexb]ptﬁq %getdgg gxggfdey}elst 8{71d H %@1&%%@1‘6%?&3&%@ s§dt&h §10)

from tEsGAE B QGRS P4lus M&lﬁ’m{pl@e)tecﬂﬁhenéms 13hbefgee the ttipping of the
state of the test detectl o switch

carth fieakngp pevestionr dasyest Eof 1) Catlar resieshinine Sangideg, must be
satlsﬁﬁﬁl g?lp @F fng ﬁgggocgg’so¥ %%s;(‘é?ﬁ Igf()ﬁ cftﬁﬁé tiR didredeatd (1)l e akagtize the

evi ce € Im Croprocessor system

integrity} @dst LM( liééx)lg h%tﬁeﬁﬁirﬁﬂﬁsz bﬁbdﬂaﬂmuingdondhens shadl bredaseniledater.
means after redefin de et er m.n
i Refarding mowglo; Fig- Ele&ly,. 11 YoHcE £ %Ey‘%ffa@E qFB%‘Bg inffiation
ci rcmg@:g):) &g{i rest DG M GOREAHRSY o) ity gﬁ]n@yinhﬁn% Qutsle @?’G)Qompnses a

RE" M Cr opr ocessor’ syst fromtesting
tnppu@%;'i\@iﬁh (18), ueuatnt Inriting irgsislert (3T} mmhmmﬁm-sovggl@) (lﬁéﬁmcted in

N STRCIRIE AN e A ST
neutral wires of the electrical installation zone protected by the earth leakage protection
device (2 or 6) via terminals T1 (43) and T6 (49) of the time alert device (1) and the test
detection means (19) is the output of the opto-coupler (18) with the ends of the output of

the opto-coupler (18) electrically interfaced to the microprocessor system (10) via the I/O
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satisfied for the m croprocessor system (10) of the
time alert device (1) to recognize the integrity test
wW@3000a23390 successful . These predeterm ni ng conedT/MM2807/000017
shal | be described later. Referring nowto Fig. 2
only, in another enbodinent of the tripping initiation
. circuit (20) and test detection means (19), the
interfaaei (3p) afythe mitioatdcessor systam (10)2The tripping seitchg16) inpthé fipping

et SEcli gL e Sl rataeedihhemmllycomrate (ot buresc iy The
valuetcffetﬁer 'cﬁﬁéxﬁghxlnmrfg' fdsisp Eli7h Cof [hfe( taﬂa)ep r‘goe Qﬁcﬁp clrBuit'80) is

live and neutral wfes rical
deternilmsd ablyl thei mnsmmye ofittin eatttle dediggd Ipeotemionhnddvixek@ger 6). In this

e TR B R e ek i
switcld ?t@ CThe répﬁe@'lﬁh%lé 199) beSthk rtﬁa}?lﬂ% Hiﬁ%}g@&h Lh&uiP ?02 "GR! Gther

th the ends of the o e opt oupl er
PrOVld(GQSWHbI @ aeversed| higsed ndiedd @Edtct pratéve the m@cmsﬂﬂ) against

e Bk B M8 25l St e
reversédbiab&d Elbﬂ@ EBB') Qark B Eﬁlﬁhﬁﬁéﬁ with Lé'ofnn(e%%éltlf{ gsﬁhfgg e%{% -cQpler

contacts of manual y oper ate t est
provided vGth werlstrdablamdrctme asi an integrpl naiti When tielfithe afert dmce (1) is

conneltgh B8, {9 1)t Yekieal itsllbiaR e roteeted B et oakage
protecén B¢vicd (2 drlH); &h@ Qé’tﬁétgiﬁrcﬁ‘tth@ﬁanﬁﬂﬁ O‘Ble'xta%&tteﬁfb g&? 85) C}]OSCS the

opt o- cougler is electrically interlocke
mppmgrsupﬁgh Hy )swmphupae»e cifthi patht ﬁnemdwplvare (ol@)'tho;fnrd tred thereby

s B, S b B A e
earth tb hﬁﬁ(ﬂ@é @arﬂﬂéﬁk@"e ﬁré@éu&gééﬂ?et 'I'h@‘éﬁftﬁ fedRAEE eé;Ht fgtgga{t&%e

each half cycle of AC su he opt o- cou

opto-ceypler: (18) aud/ehanges the a@éajorgrﬁg @etp@B af tfcanptcbeongalms(ﬂ 8Y. Wik the

o sGAEEIF) s £ B SR B B B oo

(18), thiemidroprocssbar dyst@V(il1 0P détdiminss HANHEGs&ChdsheHdBnéPart Bfegrity
el ectr) cal installation zone protected by the earth

test on, téar@agb wég%etqtqyﬁoel devige (2)nanst the)micrdpeocessonaystom (36) will

then Sa}lﬁﬁ ppi Ng ﬂﬁgﬁ}%§&eco%?lgmst n)[ #ggrcal Prga?f?nesgtrﬂe felgp o

determinevié thml xhegﬁty st buodesstulaThe bﬁﬁbw thé Eﬁé&%ﬁﬁ’éﬁiﬂxﬁx& delay has
d% ti ng a | eakage current through the current
been silrtgin pPredetergining toandigony imust the satisfid for the

i SEAEHS, 500913 S5 08 B0 P el AR e

vat

being smfcessifel dtegeyredeteriniring Dtbrﬁh@cmsr%hﬁ[ bd d&):nbéﬂll@ﬁeﬁ he
ystem (10) detects_a change in the

?i %%E‘éé«r?t ?e%%géqﬁsmw e Pple-copplst éfbllﬁéﬂ e} cpn &f replaeed with a
sl SO DSR5R00 LBt 0 BB S Bk
with thprioipeiei onitahe(licd.eln ﬂ))xs amboﬁim&-zm t(hé QHppi gslﬁﬁfanﬁﬂ iRt (20)

Wll| thensrrplethe output of t trip detection
°°mPﬂ§(‘Fé SV&FOEDeG FwERt limdtng rwtq;e(ﬂa/andaa@eh@ Statentslay

(not shb{t]m ?"*?ﬂfe’f : E%ﬁets e:tge %ﬁ&sc P Hhd lnippifls RIAEAGS Girllit (20)
connected in use to the live and neutral wires of the electrical installation zone protected
by the earth leakage protection device (2 or 6) via terminals T1 (43) and T6 (49) of the
time alert device (1) and the test detection means (19) is a pair of contacts of the solid

state relay with the ends of the contacts of the solid state relay electrically interfaced to
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been described earlier. Certain predetermning
condi tions nust be satisfied for the m croprocessor

waeymwram3pd0) of the tine alert device (1) to rECDYN2E®/000017

the integrity test as being successful. These
predeterm ni ng conditions shall be described latter.
In yet another enbodi nent, the opto- coupl er in Fig. 2

the mlc?%g'{;cbegg{rgglltségﬁawgt hth?fé? lixit\t%r}?éea@%gl g@/ Pécq?é)r{)c?es%% system
(25). Tﬁé;%'%girﬁcéﬂﬁ%h"qﬁﬁmt € uippiRP idiGation difhit(20) is tlheﬂpdlhbScontacts

e tripping tnitiation circuit (20)
of a maaoathyr cpzaweahtast byteinr(§). SKhercthe (tings aler dgvice éhtis Porme@ﬁeﬁgn use

to the clegiraLmEFHOISaF atotasted, ot T SeRndEasids RRResBR L 2 or )
the acthzﬂgﬁx 8F 1RO didruGil o gf@?a@éd G20 RERA(F) %l@&@a&?pmgesvhltdhe(l@

eutral wres the electrical inst ation zone
generatmgot lealt et cb;remﬂ19 nelamereattbéwé@ge progecsion |d9w<:@&heceertkl Jealspge

| Tl 6 (4
current gheAsgs (49 SolEs ey oL ERRm i Shemfs o Syd BF Rl s of
contacté’%f hebRE Etﬁte%la& hWhéx@ Hie%fehﬂir@cds%r%ystmt(mw db@ec!md&xaﬁge in

contacts of "'the solid state relay electrically
the staté o ¢hd paiedf conthess of theognlidcwsats arlayy diedpicropnycessos syﬁ@m (10)

I /Ointerf 25). of .th
s e
device gZ I 4l the( Afdropiocésasy E’}%'tefm 0 il afetegmexies aif rtlwmpﬁﬁdbgennuung

p?ratedtest button (5). en the tine aleﬁg{dewce

conditiqulfor |a§uc@ﬂ$febumnit)hteatslé sat@ﬁeﬁeas&eéemqu@ar iertiroyeh sempling
zone (g)tr 8} ?&4 t he e h | eakage protection device

of the optpUfs é‘ﬁ ey ﬁg’tea% *the manual |y operated test
Rute-@h 16X t6 'ﬁ%s%rﬂf uﬂgenﬂnoﬂyurteﬁiboaikﬁént of ereetripping Gnitiation
Ieakaecurre totrlg)gthe earth | eakage protection

circuit @@v a0 tesT Heteetinn ens dkdy éhe- PPN ingtiaEiry Sl (30 copprises 2

o 8] B s RRL B EIBPAGRa py bes

of the tHpping RAiGEESGD &Ecxﬁty(&t))imr(n%&)ed e hsc tostha livh ang aemtral twiees of the
ate of the pair of contacts of the soljd

electncalemagallaqu)ezmedﬁgqurg@ Sythe egg;g deskage gsotg:ézp@ vws 2’) R ) via
termma# h'g}( g‘g’z raB é&?rgf%é"ﬁﬂe Afkrd %ﬁ,ﬁ‘&f(‘é @é tesPBettBRNGRES (19)

ion dévice ( e m croprocessor
is a mafAl Gpdrﬁf.@d tant Iblittate (350 witte thei dnds oé tlprr tedebwtom 35nglectrically

el e s St OLFL o 8t 9 o
mlcroprﬁgg §P§ﬁ{&r§ gﬁf) ’f'ﬁl‘:evari&é cg‘ #e tcﬁx‘f&ﬂﬁﬁm@iﬁg ?&1&313()1 7) of the tripping

rrrng n anot

initiatioRNEeEiimEI) e fdetelmaniedl lgp mag sansltivmat mfothe cearldnulenka(gz q;ro@nt@pn
t est detection neans [ n(g 3{%
device & e%:6). {I’h(:;tgyplgg %q:lgtgggcx Uit § Bﬁ F‘Ch@“ e ﬁv@ g mlcroprocessor

system 8?@;‘&%@ t%xge en P"(?E)efb e He thidddrb&asdraybeio(10) to

tripping 1nitiation circult
deliver @2dmmanhecthe ctnppnng switth (36)eof] the arippidg nwtiaticn ciguite@0hand

th | ect I 1 d b
whereins 454 PEBREER PG R TToNeBFPLE (Gh (& 11 STTETRinGY he
mlcropr;gﬁes{séle’gﬁ?egﬁ 'Bit(49) of the tine alert device (1) and

ion means (19)
The preferred embodiments for the tripping switch (36) are an electronic switch

and an electromechanical switch, When the time alert device (1) is connected in use to the

electrical installation zone protected by the earth leakage protection device (2 or 6), the
aceuation of the test bution (35) enables the microprocessor system (10) determines that

the user has performed an integrity test on the earth leakage protection device (2 or 6) and
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is a mnually operated test button (35) with the ends

of the test button (35) electrically interfaced to the
wor@rapizecessor system (10) via the 1I/0O interfBCEMY28)7/000017

of the m croprocessor systdf (25). The val ue of the

current limting resistor (17) of the tripping

initiation circuit (20) is determ ned by the

the nﬁﬁnpnottssmt systein (0% welkdeliver eawirgiingioatconiniand td eldse ehe(t@pping
|nt|a£|on circuit [

swncgr@@rorfa%awrta%ttﬁgowewab 29t iesipisntigyall Yegﬁ%f@g an frgkage
curre{é{;ggéétéﬁ@( %) S{%&g%&%@ éﬁst@ﬂﬁghetot B% Elec EOR %ﬁ Obrotection

Iver a co dto't trippin
device (2 foe 6).(THE) mixfroprbeestari syptemg(10nsdmyges e output wif the( 2ip)detection

h d of f. th
mean g4 Dier SR nea R AFIEH b e PBInR L SR BET6 571 BySiksmil
Ceﬂﬂ%ﬁ%dﬁgﬁg@@e&ﬁ&ﬁl@ﬂs | HfdHed tfnoﬂ!h tﬂhﬁrgtpgdno@%op Bystem (10) of

P8 an el ectronic Swt
the timheealettodevibar(ly ad rewgmzie th\é\hateohtbe tést s bding tsudeessfak These

1 t th | ectri | installati
predeleihisting STSRAQH 3! PrOCHPEHEGakho0 br ot ect ! on devi co
( %n e @ase Jth‘ﬁ aeliiahid oRite thd retf&%d Qgiﬁéd?ﬁleﬁt?’@r the e ect{omc

enabl es the m croprocessor sy em (10) determ nes
switch e ausiec ohassobidr staie meldy.aln thatcasg of yn tebestromechadnécaé awtt¢h the

ipping o3 Bt Gob SRS OB BPHGOPIac At A e FomFaifehigiagh
C QMR sk O Gl @t@nicNGvilch! figh '3;? 51%%)(8 SCEHd3Gate FElal, h@n rece1v1ng a

tripping initiation crrcuit to I ntentional
switchiagenabmnzandcfarm lthd mitkeprecassor rsgsttmt(hﬁ); Wﬁltdﬁ@nmﬁm@htcloses,

i e g e e BB
cause(tﬂé)éarﬁﬁgﬂéa@é Fdtectiot debice thn'(phe ”' p detection means

after predeflnedtlrre delay to deternmine if the
| rlim dgraassyof esttrorsechanicalswyigh, thegairaif mopnalifeopsmndontanty of the

SR R R 5o S5 Sl B8 ol IR GE 5o

when thé e!é&&@%bﬁa\fu&?%laﬁ‘ﬁs RRERG S Ut RRSHiHle 2 FM8RRing-on command
predeterm ni ng conditions shall be descrl bed latter.

from the miveoprecsssarfsystame(16)tthe nlosmgvafttbh pair o€ conta¢te resylfs in earth
leakag, PP cLRng JPIRHER [HE (BB ge st (37 K BT pert
leakage/th iv&R cahi e the dapfh 19&9@?%%&&‘:&63 @yvit$ (Por®ith . normal |y

open contacts of an _electromechanical relay. In the
cRsferning again to big. d, 3whd Shthewiore alsrt timegdewice {bl is powered by 2

poved SR 5 , By AERCEo SRe P ERAS L e

the livel 28 @SutrSlanizey\6f Be ereetricela&haal@athroae 'prdtét:téd wmeraaau gdakage
the current [imting resistor

d'l(sl% earth to cau
protectine dewice K2 pe &ka@éh@ mpuktermigls mdsT@ &43t mqo44)| of tbfhame alert

electro h
cevied 01 125, P HEF PRt PobRe B e BB o 200 ok
A’te*ﬁfiﬂélech&%ﬂeﬁla’é Rah&§ (Abl Bhdii &l be lpt'oduﬂfml td gve asitlsd power
cl ose
supply unit (14) or as a backup to the AC/DA converter in the event that the AC
electricity supply is cut off. The battery enables the alert trigger timer (22) to continue

time counting even when the power supply of the electrical installation is off for whatever

reason. While the battery provides accuracy in time counting, it is not essential as the

outage of a power supply for a few hours or even one or two days, althcugh results in
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when the el ectronmechanical relay is energized on
receiving a switching-on conmand fromthe

wor@rapizecessor system (10), the closing of thecpaiv20@io00017

contacts results in earth liégakage current flow ng
through the current limting resistor (17) to earth.

.. The earth | eakage in turn causes the earth |eakage, .
slighgly slelayed dnfegratyitesd, wouldrnog yeopardize; the aReting foafge anfentiontof this
mvmﬁd% 1, 2 and 9, the tine alert tinmer device (1) is
mered by a power supply unit (14) in the formof an

ACF RC3 ad MahbRIthaWitiy drfangenB@f et tife bie deRickTE) WhenSin use.
and neutral wires of the eI ectrical installation zone

In usg, the danus termynalni ! ead (R (F2ardidrbrospestizely) ehthgdimealert deviee (1)
e st AR o bRl Sl s 40 pthelog e

and 4)adh theslead sidanradd edrtttleakarlet® 6t¥ct(<ﬁ\10dev$déoﬂmbr 6) of the electricity
Al'ternatively, an internal bat t eri;B (not shown) can be
}

electripal ynsrllntion zaes fps thespawirs sppRll uns (BP) if thmp@wmwppldrunas(m) is

o AGBERSHPRR el B SRR oo ALK Bl Bction
mearks (@3 doeddtect tiigdas of 'tl@éarﬁhaé’ékag@ foddultion WR vick R of @) Mhi i3, the
even when the power e el ectrical

f
carth orontatl (40) 66 (e s AloT AN A1 uis cpaneetac i tharitl witee(45) in the
case Qf‘éefgﬁ{ gyr «Ztlogﬁ?%cgec% bgthtlg'oc\;\‘grreﬁtsoﬂﬁﬁft&g F}Bo'et(Figf 3&8} to the

earth hoiue $45)r vie\the i ofir(60)vof dreyearthaledikage Proteetiorl tdevice (6) of the
inslightly delayed, integri t%( test, woul d not
voltage 8perRtsH 2kpe Hdgaf bint e Fareat earth leakagstpratection dayige (6) of the

1 ;ﬁ% Figs 3 and 4 show the wiring arrangenent of
vota%eﬂc‘{ tE&’B}gI ert device (1) when in use. In use, the

| rfbgﬂ. Saeto ridnidlustrake seind of 2hd gebsibiedcebdiguesioas of velojthgoensor.

time alert device (1), are. connected respectively
Fig. f{aéﬁt% 2 potratial fHVIdeT St With s H(paasccawacts# tq %ﬁeﬁﬁlw@ﬁpf the

elecﬂfbfal E Hs@itatich 20k ?)ot dt&?tﬂe a%?g@{:rottﬂ:zio acfe‘iz{& 2 2 of }(/5) and

age protect eV|ce I'éc
the owtbmhtetrffaeédhuorthé ahtmpraceslsms)etehotlop kia thoWe) insarfiok Y2 nFik. 5b
14), t he power unit, (14 an AC/ DC )
sh°W§, 2Fer4°é¥n velisize dewslpanetWith é*tfuméwt nA@tﬁCE%b esYppiyines and
the mﬁ?&’t iR fab &ifrol é Hu&%%)ﬁﬁfzésg 0§ ) thé ¥ k& Eice {25) Fig. 5¢

I ppl ng of t e ear ge p §e0t| on devi ce
show$ opncallsletsolated ssdtchiortaesohidrssdte (el®) with thé énput ru:enmdctedtto the

won 3055 T AR Wk et ST 0k e 0
interf%df 5099}]@@%9{0% dnyRE eﬁeF6oSneaganﬁfa1 feayl WRhGRE Irg)u%&ﬁected to

Y viathe trip coll the edarth | eak
the sppuly ebnésoandiewitls ethe 6)elayf havieg val gairgef oqmtwt&dntengwd to the

. Fig. 4) int case tect.ion .
microngfiser b | Brae S07 RJECHpE G b ey he-F GEnE g5 opeging of
the coﬁfﬁc{sl is USteFrRined 59 Wheer Eh@f‘e RONS4 Dbk ‘a&fobgﬂk%ﬁxﬁ '?e?m‘i’rfal@

vol tage sensor.” Fig. 5a shows a potential divid

ciFrg 1A shaws hng Ipessinp wonfigurngart efl atariehe senspp Mghetevm @scurrent
n'ansfgxfmetrhlgeasures the current flowing through a shunt resistor connected across the
input terminals T1 and T2 (43 and 44) of the earth leakage protection device (2). The

output of the current transformer is interfaced to the microprocessor system (10) via the

I/O interface (25) to-detect the interruption to current flowing through the shunt resistor.
While the above describes the use of microprocessor system in implementing the

invention, it is readily understood by someone skilled in the art that the above logic and
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el ectrical installation zone protected by the earth
| eakage protection device (2 or 6) and the out put
WO paoentmeed to the m croprocessor system (10) RCEMY2@07/000017
I/Ointerface (25). Fig. 5b2shows a step down vol tage
transformer with the input connected to the supply
l'ines and the output interfaced to the m croprocessor

ystem (10) vig the.l/Q interface 5) J. Qs
controf §Eayore &7 91 s Aitred (e SRR Sy e HuBL ogue
circuit¥ol hhidB&odifepEt connected to the supply lines and the
output Interfaced to the m croprocessor system (10)

vThe bheratidioof tectima cder( dojice € f thig ignentionawhencused together

. | ect hanj cal L ith the i t .
with af &1 [BRTEF PGk rePEpe R pBRGAT Tl Gporibed
: ol dtoth ' t 10
i T B ace (25, wherbin L he cl ooind of

n or
olnétiviltyg when theetime aiexcdeyides(1) és energizasi(stpp meqﬁwlgg- 7 Resxthe

exi sts a yol tage across the inpu ermnal s4 k. "
slert tgasic et SO AERE PECtaBRR i st (1 Ta Rl lihe Tl dhpticion
for cox#ﬁfe’n_@érﬁerﬁ of WiteeEBuntih@ (P | B WHeA $hy &8rt ttigoet Uinie@n(R2) timed-
ow ng through a shunt resistor connected across,the

out (stepp0O2) aretherlapa¢ of o preagtdinme thessiczaptoceagor systemd 1 Quingtigtes audio

. | eaka prot ection.devic 2) . . The ,out put
reminqef £ B BRg BPh FRIACES (pe er ottt Athufttasb A1) (tep 104
indthg HPise %%&f it iaBofibOst\dnatht bartl leakidet profeation dd5de (2).
remmc%ﬁégdet ecf t ecﬁn%%/erlrffgff?}gbﬁstg current fl OV\I/iﬁng thr_ough(
The audie anduvisual geminders. mayiineludne flashing ipdisator.ne shom dntgurittent

. of m groprocessor system in innpl ' .
beepingn JRHIE) e 0% es e By e Pl Bus Ul U8, pifbose of thy audio
annunéiBtiéd) 8nd e ddfidh thdteshatidvie fak@i by @edesenior @l contiinstivneof these

can al so be achi eved through discrete qu%l c circuits

remindensi/ lor tharaso gli@ timecalert deyice il k PradRd Bithegn opfignal message

. g.operati of t ' i BRR AT
display ﬁ?/‘g}?ﬁ: gﬁ)wﬁle r?l}%g{eoﬁ o’gé%%ﬁ%er Ct’\“;;ivlyllt ﬁ&asls&etaﬁlﬁhﬁngﬁg%)é by the
microptb&dseéitsysemd @) vig tie2ly Odhterfder @) toche etage disptayvpahel (12) to

. 'now be described with reference to Fi as, 3, 7 ag% 8.
display fhetpuapasy of Whecismindery anbthe peiian hatshouid b taken By tegissigtep

: f. Fi:Q., 7 j '
109, 3 R o o TSVl Mt bt

alerted. 'Stég 805 GAINBE tskipped &1 theogase of dmerdlerotlevicermot prowidedgvith the
(step 101). When the alert trigger timer (22) timedout

optiongkmessagedisplanpangt (12dpse of a preset tinme, the

" ey : . i

B L R e

presseélﬂ{b]yﬂésti lﬁitt@ﬁ_(ﬁ)t. Ih):_af:ﬁia?’m tﬂ:ﬂm): tct:sf outtokn t(ﬁF:]) c::ltmi dlsetripping switch

erforman integrity.test on the ear .ea .
(16). Theclotng of thaupBes Rjich 3 Camaleae=cAh cUPSE SR Enp g e o
earth Vgl?ty aﬁcf‘t%x‘égg iﬁtexmo?ﬁﬁt ggnéré’cgs! 50t ledkagd Sitrerit MrB (A tHeQ0drent

eepli ng sound or a I ce message to rnformthe User on
limitinghesister dBetoothe tdaethawité ¢4Hn The easlh ileakagn gutrerd \_ﬁdk tesult in a
differe%xgglts égrlge%lt“b%twgeeent &léegveb%n& rx]gmtlrja Cwires on the %)M‘ %fcfeo& ﬁlfe earth

leakage protection device (2) as seen by the earth leakage protection device (2). This

differential current will cause the earth leakage protection device (2), if it is functioning
properly, to trip the electricity supply to its output terminals T9 and T10 (53 and 54 Fig.
3), thereby testing the integrity of the earth leakage protection device (2).

As described earlier, the actuation of the test button (5) simultaneously changes

the state of the test detection switch (15) and when the microprocessor system (10) of the
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rem nders. In the case of a tine alert device (1)

provided with an optional nessage display panel (12),
wa2@ra2sbor ed nmessage will be sent sinultaneourtyMy¥2007/000017

the m croprocessor system (130) via the I/O interface

(25) to the nessage display panel (12) to display the

pur pose of the rem nders and the action that shoul d be

. taken by the user (step. 105). Wth this . .
time glest dyvien dadetshts fedaageireretsiate abitic test detestion Isyvitch (15) (step
100, 0 ERREE S ) ERAED s o518 S Mo bbele e

test o tthet battoakagea lproesioagdevdts gRpwunpadielthd ledrth Wre (45). The
. performan integrity test on the earth | eakage .
microprefessqr yisteae (] GevilDin turp detgsminepif dBe @eedetremyniag condition or

cond8h 85 4 ShersTALRALLLO: O A S5 Ul elcPlnr ),

annudiatpss (19) and thehmésigge disphp} pared (12)eif one ds1plovirdhiffthe Mtegrity
dive wire to earth wre and thereby intentionally. )

test iypicepsfill sindhe ease oha fEgiadeybdevies @ hprovided k! amalex iriggentimer

22) b o}, B8 U012 {10 BB o s s
for theutimeniledaleviee(1) ke recogeizankht nheltintagrity testSasobeihf Gutdeasfully
id f the earth | eakage, protection device (2) as.
compf«’é%cﬁ 1@1? Rredeterayning caudition isghe deieetighby thy time @lert depigeq(1) of
e ol .
an mtglr'rg{)t%r?m the'aA¢ Efgétﬁ?% %}%ﬂfly Ifs?éfnlsf;O%) £ gk&h&&f%ﬂg rdFlﬁly (step

ection devi unct1oning prop
107 Rig. I)rﬁamltﬂgedagaibhgdf cﬂf pexfarmgglye bfﬁthbtiﬁtegtiﬂya&t (step E'Oﬁ)alirs this
79 apd T an ig. .3), ther testing the,
case Rorpall 5 o disrRoR af & KPAGSHALRE 1L b dRieHtion i (15).
r r r i
The FREAARRATHRE MBI (o5 107) SRt e 180 B IRedt B B Yirdsfbed
trippinetiestrange ofithé edrth le5hagapdotedtiom delvize (2 & Thjy predefBed time delay
t.,em (10), of thetine alert device detects a
(step PARGBHIENHS xoid s Breromeeasedoyaiendl ) g be opibuy sglue of
t 06) e(1R/ fotdioH € I PS¢
the wi ERcHOR melrBl(D) NeRHE M Tl RARIEEpiobeHioh MR, [ wips.
Otherwiset Ithe¢ emikmgeogessot esgstemn(d¢vinge efrPhecansly arerpree thatr the earth

leakag\lfyérgfe%ﬁg% d?%pqe Q?rg'fag{s g@ rg%g ¥ eg !E}ﬁ;lgﬁ%?pg;téqlg)ﬁd#ﬁeh t{.n‘rl]e éelfgyr,] the
nncroﬁﬂ)@gésbi' Qﬁﬁexﬁ F’er) sBURE Slzt?{ntjc%f r;%e?&f?%e;t%cﬁoﬁ Behnd{18) Ad ccﬁﬂﬂues

resets thhe aleft trigg t he annunci at ors
the vajuel of thenolitputdo rtes sierevaliagp taylepaminke if 1R) ¢arfhf leakngeipgotection

. ided, if the in ity, test is successful. In the
dewc%@gl‘%%@é? P‘ﬁ‘ie‘ Wte%gé‘?/fé‘?ew@gf provided with an alert
tThe %157 détkéRIn thedl (P)tcolRt beda %lta%_e tsbd¥8r bt &ehirrérd Qensor. If the
Fig. 7), one predetermning condition nust be

( . . be |
load og applidricedotipled tchthetearth leakage proteetivedgvige €20 is aw inglvictiee load,
hat the integrity.test,as being successfully.
the voltiik oL TP g 4k it BrPRY PR EhOr Loy sy As 2
result, e RS trirP BetBtidn"@edds "(E%}'J‘hﬁ%ﬁtis dexl@ge bensoPbr @urrent sensor, the
interruption in the AC electricity supply (step 109)
voltagaf sassora oprtbeledurvat] sensoe Widl agntinrely detpctFiagyvol@gef pogurrent
respec{i??lgﬁ%&%%a‘.t&? ﬁ%’i#lg %'q?p%rlé OF H2"¥5fth Jakageeprlo{étcﬁgrrl dbvicd &§.t For

the measurement of tripping time, the method of which shall be described later, this post a

problem to the accuracy of the tripping time measured. To ensure the tripping time is
accurate enough, on actuation of the test button (5), a sampled test voltage of typically -

85% or below the rated voltage is interpreted as that the earth leakage protection device

(2) has tripped.
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case fromthe tinme of detection of a change in the
state of the test detection switch (15). The
w@e@datizaed time delay (step 107) shoul d be atPtEaBt2007/000017
the |l ongest of the prescribeéd tripping tinme range of
the earth | eakage protection device (2). This
predefined time delay (step 107) is provided to avoid
the m croprocessor system (10) testing the ou

val the cafe phatimeiaerigisics (i provideth ¥ith eo)alesetrigeer tf)m@ (22)and a
trip us.lgrtﬁner @@%@@g.esggfg{ e@;gﬁqew?ﬁg%sn&&%si rEthSoeusg {}%d%rst%e time

e mcropro
alert dewicer(py &t retbgtizd the: the irtdprite adsogebein §Lﬁ‘:@é§sﬁﬂl v c( Zhese
fail]s to trjp. After the | apse .of the prede i ne

predefgpniing 199Bditions dpflude dheo Prespadigipn (desyribeds earlien @néua psmond

el AV .08 BRABR B SRRSRTPOAFDe b st

earth idakideepeae¢diion! MK:GQ(Q) s @ﬁe&@ﬁrb@ bydeitige @Rt Odsce (1) IRGH be
and interrupted the AC s {O Thetrlys) det ecti on
Wltm%aﬁcww)m@wgd%magw(ﬁ%é )Supiselty 30 ma te 200 ey depending

on thesﬁﬂilﬁ’i'lty lof tﬁéq@atr!hqggc gé el 15? Qﬁsxcg gﬁ‘;oéngidth% ?evaﬁe( § S%rekp The

age’ protective

measutdirent 0dft thgetripr timerofethé eamly lé&hge tptdfét:tioﬁ diﬁﬁo%yﬁ §lfW1ﬁfnow be
ptiopn of . electricity su a resu

describal e, Sptidioocgt B eabigop 1@) chingss the stueopt theciesiedssestion

138 84 R R poURgHELLOF 38R0 R0 en6 i e

micropresgsemt systdmy (10)rediistee Iumeaédnmunghﬁj the mp nganﬁmteh €26). The
eart h | eakag rotecti én devj ce

MiCTORFRCRSIATeHEITAT 6¥0) (CPRIFIIOHYY Swpples msfeomtmfdh@mmwewon means
I

(1 8ol B o 0 S Bk LB AANY, e

outputt ofi thei tmigp detamansmeans L(ﬂ 3} beiagdnghfacedl et Atinteafacs (ZSP) éo the

b I d, I f I
microps Y HERB DheT A EE505] PGBt b CRSPBesdl abie iieping
of the {37 1680 3(‘%3&?"9?89%? LB tn BRMREof B4 iATerk ol R 013)
adopted! Astdeseritygecarlidryrertest 32)tagendf typicallp &5P4rer léssrompasy to the
raed ol Tyl o8 oV 8 TRt <ED, (eakaga pratertionciayioe 42) has

tr1ppedt %bnﬁ@féch@ﬂ 8&thé tr¥p rpﬁ 4f (BS e l@&agls' g?&é&foﬁldeylce &23 the CPU

onpl eted. These pre termnlngc Itirons 1 ncl
21) Ofpﬂle oainmbiprocesso epsten {EQ) iomddiately dalis imeemantng by the tnp tlme

timer (B, 0 T BB CU Ay U S G KED)ok FORPRERREGES e

presan’écPErﬁﬁiih %ngaei’dng@ of e BEHRARNEL Broddetibh ede’s'/icgeasaétcﬁ'éa in the

devi ce must ~be vvlthlnaprescrlbedtrlpp ng tinme
memory a@Je C(fStl@p midroprocgspdrc aystem 0 0jrgo tdetBiinanit thke patidilealjage

protecfil deipe 3 D b s A Fiskine e Hisaor BEHgyler

made of AddeLi p tine of the earth | eakage protection device
(2) will now be described. The actuation of the test
Sice ghe (Bydetérmingieg qohdition agrecaiditidne are snetd ¢hee otigroprocessor

system (10) resets the annunciator (11) and the message display panel (12) (if one is
provided) (step 111 Figs 7 and 8). The microprocessor system (10) also resets or
initializes the software controlled alert trigger timer (22) for the next test cycle time (step
101). '

In the case of a time alert device (1) with only the alert trigger timer (22), if the

microprocessor system (10) detects a change in the state of the test detection switch (15)
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switch (15) and on detecting the performance of an
integrity test, the CPU (21) of the m croprocessor
waeysram3pd0) initiates time counting by the trP@EI/MYER07/000017
timer (26). The m croproced§or system (10)
conti nuously sanples the output of the trip detection
means (13) for a confirmation of the tripping of the
earth | eakage protection device (2), the output of the
but ot & RoARieRionT the &ifHidgld) the earigleakiger fraretow tevitd, @ interprets
. interface (25) to the m croprocessor system (10). The
this gendisiogas ¢ failrd tesit(Stam 118 Fig 73 6nd therparthdenksge pragection device (2)

Welo] e kage protection device
Ofcug’é}ﬁtgﬁgg&%%&?%%e?cycEhg?d@;e trip detection neans (13)

o

adaphe dase A adiegcale deviea(ll) pivided wiglsbothiahd algR tOfger timer (22)
pically, 85%. or |ess conpared to the rated voltage

t
and th%aﬁmt@é timard 2Pk ébeeawagregqgmnming cenditipng desrebed earfier must be
. . . : : of .
e L bR AOULAR: LB bIBUShe HEO PRUEFIAPRY 12 i
8) and e earthdedRALk prdtdctioh deviee of (Q) Ontede opcrated 3y ie dedrdd) faulty.
i medi ately halts tine counting by the trip tinme tiner

( 2slfhougRd’ig. (3 sslatesie thesepbodiment vhsje theeripping initiation ¢irpat (20)
- o Cpst . . . .
compFa Wpg BAREE (R cuird BERRELdHSthe (1 DL Fhsprics
and ihe febie detectivry nfeady (09) ihe tescdetectivresodch S§IS) afiechifitally or
o determne if the earth Ieakzq%ée protecti on device

electr{ca|ly HpigHReles arHbath masshasiealy, An8 Seatieall intsropkas fo-tag dripping
switch $16), B dRBHpddit ity B B rell B adaptddCfor blfer emboiments. For
instare cinae ebsdintens whtrenh tHppingdsiahtion biecN(20) comprises & tdping
switcly (1601 8 GUORSBing FROpot 0Ty Aihan Bpfo-ceivelem Lok ppessebigyseres
and 3 REE et Beal (197 5 e Yudd o ) boBeciPfer Y R ifference

with thg cdmebddiment( st égpcdibdd abdve redidescmsthe abstaddréation ahems (19) that
he . alert tr timer (22), jf

deyi ce, (1 ith | ' )
enables; e %@?Qﬁﬁ?%“é%gégge@é Pbﬁﬁf%%ﬁl?sa@b%% th uger ﬁaﬁa@s?qﬁl injegrity
test onl HeCeth ié&ﬁaée}?ﬂoﬁgﬁitoﬁ%év% é.’W:c Uf Ehé Jegalféﬁteingg)tggg%m, the test

confirmation Of "'the tripping Of the eart

detectﬁmpurmn‘s dh9dewitbe testt deite;ttien pavetch (19) smechadidallp norasleetrically
o A TN TR YT
and wHERIPHe @ ibderidd s i® (G35 Md0he RippiNEs &l 616? gﬁzél)&gtnagz%)of the

t
provided with both the Zfert tri‘gger tiner
test buttom (5).i Ip the tatertanmimdin@B the tekiedetastiop meshes €FPiinthegputput of the

oo S B i b e
of cortattd 8fltHeq8dt HuRtbS F{S% gl“%e ;shﬁe d8dcripfien %B@ldﬁk?dihﬁ@@% for the

(Erot ection device of (2) current operated type is
embodimentwhérguthe (rippitg ndtiagion Rirguit £20) slompeises @ tipping switch (16), a

current qpn%%'nge rggist\gp?w) EuIQCF atsroilig psitéﬂg rielggl tcio%}uiec%!i Cfr'l rsgrlijeist an(dzgx)e test
detection means (19) is a pair of contacts of the solid state relay and wherein the wipping
switch (16) is a pair of contacts of the test button (5). In this solid state relay embodiment,
the pair of contacts of the solid state relay is electrically interlocked to the tripping switch
(16). The description on the operation sequence for these two embodiments is therefore
not repeated here. '

The operation of the time alert device (1) with the embodiment where the

switching on and off of the tripping switch (36) in the tripping initiation circuit (20) is
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conprises a tripping swwtch (16) and a current
limting resistor (17) connected in series and the
WO e®/1e3b@ct i on means (19) is a test detecti onPEWMY2D07/000017
(15) mechanically or electnscally interlocked or both
mechanically and electrically interlocked to the
tripping switch (16), the description above coul d be
readi |l y adapted for other enbodi nents. For instance,
contrplipd: yethe rigaPIREFEOTAYSies ( Akas shpppiingid. @ Piham e together with

an eaﬁh Iie%wiJe érgt%lttxo%om&es(s Pcu‘i'rr &f;t?ﬂcg Hed WRE %Pc% é‘l la.a }hat for the

I nNg reS| na

embo(iihﬁﬁnt eﬂfhrgec bediwilhn@e be Bﬁefa)ﬂdfest:ﬁ’@edt with rdlfexfeﬁ@é tOOF'IgﬁE/' agand 9.
I S the output of the opto-coupler

dulmrléhhéﬁfd@nm Hmerpderé defden Oa it engsgided eslttmo é&o aﬁBxge7 or 8) the
ol (534415001 22) DR SRS SRt Kok 0 S RBP con
for conménchRefitos finé Couniting gstep YOTeWheanhé hlertedichér thfak@gptimed-

g@ot ectign device (2). In the earlier enbodi nent, the
out (siepdi02)en thed @mﬁ ot}@ Rreseltimg, ﬂilesmtcﬁ@ft)‘@ﬁmc%’éfémGIQhH%%tQS@HdIO

el AR 81 o) A P T SA 2 9 1o

renuntlingnhn 0gr m/pemhn(aﬁﬁx)te@itgi te/sheﬁ dHereatth eealkagé pritdctioh idevice (2).
svmtch(lS% and the tri p{)llng sw tch are contacts
e

ofn thsecasgt a Beralert deyice {1y projadgdawith Ué?r@@@‘i”??é message display

panel t(‘ff)t gl‘%‘i&k@%%?ﬁ? V\glilspgc e?llt tgﬁﬁl%& fg dmtlcrogrﬂcessor

systenn l(lQ:)p\nm ghesm}t mberfad® 25)to che hiesdage dﬁ@ﬂefy p:ined: Qm)atot dispidy the
The sane description coul

th t t be
pmpowégf&fﬁfe fﬁnaa%& %gi 416 Actionghatsherld Be faken/be the nies (%tep Wng
et A0 46 PR 5o L R o e wor
actuateﬂ dhee test| ByttomoFOCtEe actustion @f thodiekhduitteat (350t emblesnthe
ir aqf &g acts of di soI id.,state

. _heans (1%) i 5.8 pgn
microprapeRjoreteMHA P L ich datfraing gsEiasRerioTFd A8 imfegray test on
the eari?ll Ieﬁﬁikregfg@ctg;%%e&ﬁﬁggﬁste? YobPihd e ]{m‘l(::x’gﬁ%d?:'e%o? g#éte??] Q 0) will

state pair o acts
delivesobwitclEngom cominayd tosclededhe mpqaaigl spmtcht(éﬁ) aitthe tripping imétiation

crcuit QOB RGP TRGANY HEREE AR TFEHEOUED S Gigris i esitor
r .

(17) 1 G8b o I Aat oo pE poRion 3%%%%*’?‘*‘?%‘%%@%2’?@

be an eiécttomm &mtcmsudgassma‘c oh sc(lRles)tate relgyher ar elpgtrorgedhanicalaswitoh as

o3t A RN RSB B S F
the ale?taﬁ'fglaezl ﬁﬁ‘l’éﬁ@?’)Pﬂﬁttﬁ%éﬁ?&e%\“ﬁﬁe&lzél 0P ket tHeCMtput of the trip

operated type are the same as that for the embodi nent
detection nféags (18) after aprietiefined tivee daliye(stop WS egaibstdhairated voltage to

f, .l ni t j | | .th
determ R gt GritE syctpsof " B Pipoet B ffdfﬁﬁgcﬂmﬁ%glay s
been d&¥criBed éiBeraTRE preliétbAGiRMmg coAEtion dp sqf09§ ffat must be saltxsﬁed for

m cropr ocessor system (10) is reset tothe initia
the mmop:@ptssmrﬁyfmm @omErhesmentlenfdeticent! Jao umagmgze(thc epe srity test

as bemg s&cces\/\gﬁ Tha qaeer? ld%.g,ctnbtecrileglqler fn the' cagzz\lfhere qﬁe nucroprocessor
system (10) is further provided with a trip time timer (26), on determining that the user
has performed an integrity test on the earth leakage protection device (2) (step 106), the
MiCroprocessor sy}s'tem (10) initiates time counting by the trip time timer (26) to
determine the satisfaction of the second predetermining condition (step 110) described

earlier.
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(step 102) on the | apse of a preset tine, the

m croprocessor system (10) initiates audi o rem nder or
wo2@aab3zamd audi o rem nders to the user throughCT/Ne2007/000017

annunciator ( 1 1) (step 104) rem nding the user to

performan integrity test on the earth | eakage

protection device (2). In the case of a tine alert

dedﬁ et(h%grec?gt% lﬁﬁg tc\%agx hh&r &nd Ilt\?arh%l arg ex%éta%ﬁ (limcg)pra/cessor

pane ore nessa

systefi (1)) trés@&O0hS | apnimcidtbre(IM) Ghe Rhe Gasse cﬁﬁﬂ S QL2Y| (1%1 one is
the I/Ointerface (25) to the message %/ panel
prowéqclé) (step 415 Fiigey 7tand B Bbes érxx@mprmssoerswmmé Qan@lscu resets or

58 SO AR, e 3 AR

101). prot ection deV| ce (2), the user actuates the test
button (35). The actuation of the test button (3

erdBpieease 9E arﬁn@er @JE‘F sleriss §1) with vahy the@jert Bigger Bmer )(122), if the

iS00 508 ] SRMRE e Sk ok Do 15

but mm at:fd)ﬁ’rmﬁl@@ﬁ@ﬂthé yﬁmﬁﬁ@ 6ﬂfh)e emhlleaﬂkagé ptectiof \detieh) ih art@Prets
mrand to_close th pping switch (36) of the
this cwdlym wga faHled test Gsémv l:h2r1z‘:xa+ D apgolye casth lsekage ipsategtion device (2)

'?ﬁﬂ nt t hrough the current
ofc I'ng ?}ngeﬁg? (i%% to earth to trip the earth
I mﬁagaswfqlt teaé aleft ddeice ¢B préyidedWwth bothe Alerttyigbéltimer (22)
may .be an el ectronic swtch such as trjiac or

and ﬂ@ompdlr%q timer (28).4he Byo predeERning RORAKIGNE descaifpd earlige must be
met ofj@ﬁé:ﬁl'e %grogﬂ)rckssgf sg'slegn élr{)g 1&9@?&@"@1@'} tg?% f"}ﬂﬁdon )(,Stfe%éIZ Fig.

roprocessor s rovi

8) ancbﬂhe earth leblgge Iprdtedﬁbn de@ieg of (F) euﬁbxﬁro@afawﬁe@ﬁ@fs degsiee faul
({1110) tests the output of the trip detection neans

&l thepprabreimsrly "desebede prbgye dp eﬁéle 1EVERt £4af rfdtled rﬁ@st the
audioVi&l#dle lﬁ{oﬂgﬁjﬁtaﬁmgﬁﬁa%mlof (%ntm'ilg Gnd 'ﬂ* e&éﬂé‘iﬁg ?’ﬁgﬂe}' 32-) will

success e purpose redefine

not behraset. B¥here destime blerd devict (Bris ofﬂitmaﬂy ertefidudnwvith 8ghessage dlsplay
sfied.faor the

djt t 109) that t b
o U BRI et ot e i e
o D AT 1 O nBSl ey 1 i
the l/Qtinteefaceh€5rio€ rthp micreprosessey system ((10) addsihg theaser of a failed

inteqri, ¥ angana}spertaientB b el eakage phaidiop devics o) i gecded

immedigkiy | eakage prot ectl on device (2) (step 106), the
m cfoprocessor system (10) initiates tinme counting by
t Ineartotliep sitvatien; ifrtbe mi@®processde sygstem {E0)t detectntn K@ electicity

e L
interpreRNHist doR@RioRaS a'rmal B@wéP fafleRr ﬁ@ﬁﬁﬁ{tal %Qés t state of

resets the annunciator ( 11) and the nes I spl ay
the syqlmmendnda)nu@cmumnwouldhertnggamﬂ) (step 111 F| gs 7 and

cr.opr.ocessor stem 10) als sets
ef o Do RS of e PorerF Fuaiem GP] S5iee gBjabsence of
voltagd h&BSs h8%lppl9 lided RoRfotted! BSthe QUfiue oF ithe e4rt ®fAkage protection
device (2 or 6) before actuation of the test button (5), it ignores the test and in the case
where a message display panel (12) is provided and a battery is provided as a power

supply, a message could be displayed to advise the user that the test is ineffective as there

is no power on the supply line.
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101). In the case of a tine alert device (1) with only
the alert trigger tinmer (22), if the m croprocessor
weymwam3fd0) detects a change in the state of POEM®2847/000017
detection switch (15) but n®t a confirmation of the
tripping of the earth | eakage protection device, it
|nterprets this condition as a failed test (Step 112

d f

et S8 B Rlng pERRIRARRL IO pritimb e e

on tha eanth’rllaeaah@ }bro&embtﬁ Gevice) (2 ra0unyl éichevbeifbreRRé Bleiﬂ?xgaéxetﬁﬁler (22)
ger tlmer 22), and the trip tinme tinmer (26

timedyqyg %dr wRnleing ngfCE’é it icofestieh el wpRingainltiasen r%rﬁtllt (20).
This 1Q§cmecﬁ{y Sﬁ%isﬁu lhe egeaﬁéftég)g F§§)o<(rste§)ﬁ%g% %E nﬁ:rgprogj:ssor

I nter
systerar{#io)t dteemzli t:lmnlge&kﬁate ofvié &3@& derectivavsmeRhql 5 @‘?g) 1C4Hd BYr the
operfted tége is deenmed faulty. In all the enbodi nents
test byfgen: dhremigrapropRsseBE L1 0) tesi archimoaiters theeutput of

i 1) .. . .

he S Moy S DS AR ARG B s sl cqpicion

or condétioats, as\ilh eppropm tak descéibed tartieyy beford rlb);ettlﬁ @Hétdlétﬂﬁri o¥r timer
h a nmessage di splay panel 12

(22), é%ﬁ%%‘%%ﬁm@ﬁs%awy m{ ) (fm)f ig nmvndedu(sten 111 Figs.
fegi | [
7 a3 o O S L0168, PR R SR

earliertdnd i$ h6d repdatadiimee (25) of the microprocessor system
of a,failed integrity test and

d h
(ﬁg% t@@‘é’gf’#{ 5&;@3; ggﬁﬁmvwﬁ@néaptaﬂm keatead dogsthsr avith aearth

leakag e;%‘r'agetgtlélﬁ )de{u? r{ﬁ)e ge @oit%e g% eétgg ) gxzogn?lzxgkg txogePurg?ses, the

embodmmeﬁt@tselhefhg ri,ds usedshup phey opendtinhr entieres isvtHehwatie as that of other

t ect gachanel tate_.in the test detection
embo Ieféh 1giercoppeq lﬁfl%w?l@t@nﬁaﬁﬂgﬁ%hﬁws%ﬂleégn%alﬁﬁ dggire (1)

of thstQV\S{UOB ajhk légﬁl idnia! %Me%%ﬁ%ﬁlgﬁtg&féﬁﬁ&mﬁgﬁ g()a szhil%h the

he system ahd no annunci ati on
time alyﬁtdearwtmmbesumdl adgether wiith is blmvm or Bigr @C"Eﬁesweramtcﬁ‘lﬂle time

et 0L B B SRS S S0 A e i
0 B S bt s (20 o PLa LK B ESMELS fl BY cr
operateghiype &ucmstbaighe detsgticay ofpthedest (Mupni(§) ploses the d:nppldg athch
o, i il it YR o RIS
protectidi‘ﬁié‘v?é’e%i)’ 8f #Sital %@ %R&ateﬁ clBkd! ﬁ?gﬁ%%% (16) and the

l'i ne. The user o e ear ea age pro 1 on evice
current(hzyutmg;depsc { bhnthaneby numgmg thy eaph leakagd protestion deviea ki gthus

ceting By T B S5 b Bt B B B e i
the sanRdsthitQe§@bel {6 eatth kbl dPiolRtibA dEVied (Db elfrEit dpefat type
and the description on the operation sequence shall therefore not be repeated here.

In actual application, the time alert device (1) of Figs. 1, 2 or 9 can be packaged as
a switch panel with a casing which is mountable on a wall or a fixture in the same manner
as an on-off switch for an electrical supply installation, with the input terminals TI, T2
and T6 (43, 44 and 49) of the time alert device appropriately wired to the live, neutral and
earth wires of the electrical installation zone protected by the earth leakage protection
device (2 or 6) through the three terminals typical found in a switch pane!. The indicators

such as annunciator and message display panel together with the test button (5 or 35) are
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This is achieved by pressing the test button (5 or 35)
(step 103). Wien the m croprocessor system (10)

waledeatmso@ change in state of the test detect i POT/SM20@000017

(15 Fig. 1 and 2) or the tast button (35 Fig. 9), the
m croprocessor system (10) tests and nonitors the
output of the trip detection neans (13) to determ ne

preferélﬁﬁ gﬁﬁflbﬁefda&{ ieHraRt sirfReRTesteswitdd pinel Thedidel z(bért déwce (1)
rtrons, as is appropriate, as described ear

can aldocfeopaekagedets i DY 1eH encunéadidevice gg oer PINEA2THamd DW] EN 50022

annucal Mess el f.qn
e S bt s fhpPibeT maCHb L T B SR mdghen ot jnAler o
convelfid éﬁﬂl @zﬂé‘a%e pfbtdckien @¥@Bd oomirdathl divditbeskenarl thetike with

c} d earlier and is not repeated here. The tine

input tahmlnals dByTZ end T§ (45, 4¢ land 4Phefithe tie alerh deyieconpaorriagly wired

to the e sp ek sgeR At P BERER TR ILRR AR R AET oy e cort
leakagk ??ot@émcﬁem‘c@@ 886) thrdniH thelterrhinaldoEehdIDIN tdiked @mﬁmaetdl denice.
guence Is the sane as that of other enbodi ment

The 1ndn¢a1ms ovsle aisi annndiaton wd meseazeglisRley pangletogels tIle test
t d f th
w5 B A i L, UGBS0 gy o i

devicet he time alert device is to be used together with is
shown in Fig. 4. The operation of the tine alert

daitemetively, (bé tickialert dwm(.lbﬁs hioer indig b sqechean by Ragkaged

h L .
e wuBCHTSenest Ak, & g8 4008 thitd ofche BRCERATPRR. In this
conﬁggl%‘t’ibﬁ Einpe) te@hingld TN €A mp(es ahéd4 tryqpecte»qumf thehtirhe tileet device

actuation of the test button closes the trj
ey aresvbectuhalma)nneera@sq va liveciin egd the ae*%qaim ﬁ%do%ﬁlfgﬁ i 649) is

el Pe5ipbsSH Gl B 70 ke et aon o

annun&éﬂop Rhd %e%yﬂ%(‘d?spdaly@anahdetﬂidembl}r plated omrttei fiontchevfaceof the
(17 t her eby trip %ﬁthe earth Ig‘akage protecti on

S tioni(h gr 6 ALIS PFRIEDI BP BIoTE & LPrg obscure
t d HA
edge of 7% e, Bl BE0RREI Ll Y TP AABRI e BAAKRRAAS or

35). TRE GhRCAIE® WediRY i Dewlti? thio hackage should gsmlyqﬂeggeﬁylp‘@ aaydmaﬂqhmg
description on the operation se ﬁ §{1a Eeref ore
electrierd tsogket ifethe simerlerbdevice| (1) BanbyPr é(ﬁ% HODY TG 3

al ert deyj I F St if
e S B 56 b e85, e St g
battery8|providedias’ d dckrp tb A(/DE wanmerterpthe eiscrasn ghoes 1@pfug the time

dert cevige( L émzmst'cﬁﬁé ks igal et wlt e fiirizg) infali g fone
protecﬁ?gn%r %e ear %ﬁ pfttéthioh rdfe%:gl(i oM g)eshis et iH%etnhé \6€ testing on

W res the electrical installation
1ntegr1¥}0 BEtHer éﬁi’ﬁicléﬁdgb yrdidveionakvice (2 ak &9 or mh@tléb‘t paungiatardél) is
(2

or 6) through the three te i cal
riggerad o hroBLAING AFHREERT PRTALY) OLITR TSRGRReF STRTm 4L ©
ssa ether wwth the test button (5
remin tggepréﬁer a %‘Eé%gt ioned on the front surface
OAltéxlﬁ@nMy tthé timenddrt deVive (1) ofFigl Bran alew be buiftiinto an appliance
(4). The time alert device (1), when built into an appliance (4), is able to test both the

earth leakage protection device (2 or 6) and the earth wiring connection (45) between the

earth leakage protection device (2 or 6) and the appliance 4).

Although only a few exemplarv embodiments cof the present invention have been

described in detail above, those skilled in the art will readily appreciate that many



can al so be packaged as a DIN rail nounted device as
per DIN 46277 and DIN EN 50022 that are nountable in a

war@rneizadi on switchboard in the same nmanner aBCT/NBt20@7000017

a conventional earth | eakageé protection device or

mniature circuit breaker and the like with input
_terminals TI, T2 and T6 (43, 44 %nd 49) . of th%ﬁ}ine 1l
modifigridens awy pessible ir dhe | xemplAry erhediBenth #bpys Sithout, imagerially

and. ear. Lk . j»cal Al ' ; ;
deparfi SR e il FehinlBr BCRLELER, AR o a0l BRGficatons
are inehdddniomedhcitifed wihin theksopefof thie idehtiomad éefined umthedfollowing
_ device. The indicators such as annunci ator and nessage
claimsureguivplephthsreof.oget her with the test button (5 or 35)
are preferably positioned on the front surface of the
DIN rail nounted device. Alternatively, the tinme alert
device (1) as shown in Fig. 1, 2 or 9 can be packaged
as a device with three prongs akin to that of a
three-prong electrical plug. In this configuration,
input termnals Tl and T2 (43 and 44 respectively) of
the tine alert device (1) are electrically connected
to the live pin and the neutral pin and term nal T6
(49) is electrically connected to the earth pin of the
three-pin plug. The indicators such as annunci ator and
nessage di splay panel are preferably placed on the
front surface of the three-prong plug while the test
button (5 or 35) is preferably positioned at a nore
obscure edge of the three prong package to mnimze
acci dental actuation of the test button (5 or 35). The
time alert device (1) with this package shoul d stay
pl ugged into any matching el ectrical socket if the
time alert device (1) is only provided with a AC/ DC
converter as a power supply unit (14). In the case
where the power supply unit (14) is a battery or if
battery is provided as a back up to AC/DC converter,
the user can choose to plug the tinme alert device (1)
into any matching electrical socket within the
el ectrical installation zone protected by the earth
| eakage protection device (2 or 6) only at the tine of
testing on integrity of the earth | eakage protection
device (2 or 6) or when the annunciator ( 11) is
triggered on tine-out of the alert trigger tiner (22)
of the m croprocessor system (10) to rem nd di e user
to performthe integrity test. Alternatively, the tine
alert device (1) of Fig. 1 can also be built into an
appliance (4). The tine alert device (1), when built
into an appliance (4), is able to test both the earth
| eakage protection device (2 or 6) and the earth
Wi ri ng connection (45) between the earth | eakage
protection device (2 or 6) and the appliance (4).
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Al t hough only a few exenplary enbodi nents of the
present invention have been described in detail above,
wo bwsa2sho | | ed in the art will readily appreci BCEMY2047/000017
manynodi fi cati ons are possi2bl e in the exenplary
enbodi nents above wi thout materially departing from
t he novel teachings of this invention. Accordingly,
CLARMS such nodifications are intended to be included
within the scope of this invention as defined in the
follow ng clains or equivalent thereof. CLAIMS 1. A
tigre algiimdgehcRvicd)(1] & fegfihd thel ir UB 8 afth aBak8BE bidtection
| eakage protection device to performintegrity tést on
device keper nfegaikatget oy the eath lsakage pragectivnrdsvicsi cogipriaing:

m_croprocessor syst (10) conpr S| CPU (21
BRSSO R D PlprEREry CBL" R, Simieriay 2B an aler
| Nt efrfoaeerihéd(22) add ALROtineAReqDsynci ator (- 11)
electrically connected to the 170 interface (25) of

t lakleastome gnoersizior (1dy sleewmicalhogonngcted ipihieddO iimtetfacet @ohof the
circuit 20% cor}r,gtri S(:lﬂg a current limting resistor
(17)mb°5 BETEY YR 'es with a tripping switch (16 or
3@) trippirh atigtiél iR (205 dohriSiabt B hRRKAJIEmRINS! RGlstRN(17)
device to intentionally generate an earth | eakage

cur reganeded imsgprige Wity arippingotwiicht(égor 89) taeenablartharvser of the
for capnecting the tripping initiati.on circuit (2 t
the § e]eegfﬁ RGN r‘§e§1°8?‘°tw FgpRAllY, jggagrate an A leakage
| nstaulent d@thgZmufordhmicaftifeority tdshe earth | eakage
protection device; test detection neans (19) to enable

t meapy for epnressEsg die ippingrinifiatn elequitr(@P hiesthe tiye and earth wires
user - Ol . 1N ri t on th arth .
V=g PG TR R b 0 08, BRI prctin
to qRekke the m croprocessor system (10) determ nes

the tripping of the earth | eakage protection device;
nieghdetegoncmsars (% do tepable the mieropocesar sestem (1938 yletemnines

et B BB DS Mt R IRl B S LB eatage protecion

pr otdeeickon devi ce; neans for receiving and applying
power supply to the tinme alert device (1); wherein the
niriPrdsircsien sarsns i3 te enablothe mittopracessor hystem (bQcdetermines the

ann l: ‘ e : .to perform

i nt ég‘r&élﬁégfQ&#%ﬁ%ﬁgéeeé#ﬁek@&e@g%é protection device
wiesnstiecainetiing thedgp detettiorrméang X 13)fto tthkelive and neutral wires of
m cr opr.ocessar Slias't em (10) timed out; and wherein the

t i miheaglegtricaldyste tl@f)zoe%g%chaeé&gﬁh% 8arth frakagn prgicetion device;
U figdns35r ggéi@ﬂlg and applying power supply to the time alert device (1);
wherein the microprocessor system (10) activates the or each annunciator (11) to
alert the user to perform integrity test on the earth leakage protection device when the
alert trigger timer (22) of the microprocessor system (10) timed out; and
wherein the time alert device (1) only recognizes the integrity test as being
successful if and only if the microprocessor system (10) of the time alert device (1)
determines, through the test detection means (19), that the user has performed an integrity
test and subsequently determines, through the trip detection means (13), that the earth
leakage protection device has tripped.
2. A time alert device (1) to remind the user of an earth leakage protection

device to perform integrity test on the earth leakage protection as in claim 1 wherein the
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successful if and only if the m croprocessor system
(10) of the tinme alert device (1) determ nes, through
wo b@7tiesbo det ecti on nmeans (19), that the user PEEFMY2007/000017
performed an integrity test22and subsequently
determ nes, through the trip detection neans (13),
_ " g ngei .
it 881 1) G DRE A el IR0 AR REIHATSH edor e
trippimptinte be aieagartiplatkegd ipomtectioni dewideoanse mheraim ithe egjciopyocessor

ames BT HI S SEETD B8 G5B PR w i
succe¥RAVIFORA M1y it gt%e.t tfrﬁcgogfo@?sséﬂ SRfent 260) bP thEL AR Blekt NRvice (1)

tripping ti arth | eakage protection device
determainels, Whrengh thettést datectiapmeas< )y thay tearser had)peoformbdan intagrity

alert device (1) onl ecoqni zes t.he ipteqrity te a
test iy Shegedlize cEGshies; Prdhgh “BR D tEns Haver B phercde cath 18kage
st f i ; b t 8 hiH
ot ST 8 kgL Al 2
of themaisropevdessonsybtam (1Mt egrity test and thereafter

det erm nes, thrqugh etriptine tiner (2 hat the.

cdr th ot et Aotiee Pon fcbe Bsen et faiithisskage profiiion
devicé’?@?@f’fbﬁl? Qnt‘é%ﬁ\gptegtgoﬁ I eatth HaRAGH pidledtidd SRR Ys (2 3him 1

0 he m cropr ocessor system (10). 3. Atine alert
wherette thec eleftlfrigiger tierer (@2} bk thes microprogessemsydtetnedRhde a software

rqotection device to performintegrity test on the
conmilﬁatnﬁnqreakage protection device as in claim1 wherein

the al @rfimbrigs aéviééf Bto t€hindOthe W& 68 & et g&ﬁigé{ protection
I e

system (10) is a software controlled timer. 4. t )
devicea ke perfomy iintegrity) testoon dbd perth lrakegeepragéction deyicenas in claim 2

e BB RS S o Mo o o S G Y oo
systemﬁwsm?&&{ntolkahaﬁ@i timer (22) and the trip tine

Imer (26) of the mcroprocessor system (10) are i
sbf t waletimorsdarbti¢vder (1)rtereming. tha usermad an eqrth lpakageeproteytion

. to repind the user of an rth | eaka r ot o] 0 "
deviex AR ar L v s gt oy SRR GRS 8B g or2
wherel @k affnmR sy ll}iig af9udiblecde®ice) 1 or 2 wherein the

annunci at or s an audible device. 6. A tine )
abert detitne @lertifievies ¢1oip memindethe yagr off ampardy legkage protection

. | eakage protection devi ‘| ' .
devieq FePaFr A RuERLsE f Bshl SRR, pRLRULH BHEp B i Gy T 2
where¥8E @hiurich@ora M8 @h dddiatdr light. 1 s an indicator |ight.
7. Atime alert device (1) to remnd the user of an )
eart h Actimeglerpdeotiesctl) dn remmipddbe userRframoparth lepkage; Rrgtection
. test pn t.he eart e cti . i o1 Dra:
i e s B PR BB07 Y58 1 i L o2
wheretha dfimblesitste Vi 19 @ompelsésrani andibiedeicel dndhin. indicator light.
8. A time alert device (1) to remind the user of an earth leakage protection
device to perform integrity test on the earth leakage protection device as in claim 1 or 2
wherein the annunciators (11) comprises an audible device and a flag.
9. A time alert device (1) to remind the user of an earth leakage protection
device to perform integrity test on the earth leakage protection device as in claim 1 or 2
wherein the microprocessor system (10) resets the annunciator (11) and/or the alert

trigger timer (22) only on successful integrity test on the earth leakage protection device.
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8. Atinme alert device (1) to remind the user of an
earth | eakage protection device to performintegrity
WO e®/12339¢ he earth | eakage protection devi ce aBCT/NY2007/000017
claiml1 or 2 wherein the amdunciators ( 11) conprises
an audi ble device and a flag. 9. Atine alert device
) to remnd the user of an earth | eakage protection

1
élé()i ce A §meealdrd Aeiicn{Bgioi remindethe user ofhan earth feakagekmrgtection
devicBSObERHERIE B8 Fonielsbh ol Bod TR AR o dyor2
wherei dhe® rtri{);?ﬁ% avifch (61 BRe9)lin"Bk (ipAingOMitlatih SHEGLTR)US an

i ntegri est on the earth | eakage protection
electromiosvatch and Avhereta the electigniei svdtqhlls svitahediamdby keswitcking-on

f th_leak tecti devi ce. t f .
comniind for, e BTORRCTHY Sem (10 BEc FHOREe o fopmRd deing
delived&d itd thé Rldtrdnier switch8h&I thet RcrbproR s s?%ﬁxggl)d) i:”cgtegﬁines,

FI&.@ 9) inthe tri pEi ngmlénltlatlon circuit (
througly &e ttess detectioni mesns £ hY), Wb thsi usen has performed an entsguity ¢dst oms the

i 1 ch b it ching- d fromth .
carth BAAGS 10 Bnte RS e Tt o B SRR PR e shmelsaneirui
path tO%afil, theleby Gieatidrally BRnéteed boRheh RMchEN c@GH th Hlp the earth

m croprocessor system (10) determ nes, through the
leakagegsotegtianedevicen neans (19), that the user has perforned

ap, i nt ek | test.on.the earth | eaka pro tion .

Sl ROt Mg gp U6 rEal dos SR el ek mamtergion
device toepegfof@ Unfegfi! tBstlon tBakhith IdakR@ieeitecibeBtviedad tyclaim 1 or 2

generating an earth | eakage current to trip the earth

whereite thea fopitDo switeh ¢36 dégi Ok in the tppingeinitiation ¢eonitc@0) 49 an
' ' . f th | eak tecti.

clectrdgesh LIS A Hheflin B FOkpRer ABIAIRARER KR o1 Bt nqymetty

open dheicBCH ONclé@Mintethatical telly aini whedéin AhvBRERbMetBical relay is

,trig{ji ng swtch (36 Fig. 9) in the tripping initiation
energisgdy Yoy £losq ) pais of oanally OB CARAETE AIPOBWEERIHingnd switching-on

' C LC sW.tch.iS: ' f .
commill Fp S RGO gkt 1 thd SR B frflgbin
delivereddo \ifessiestronicbianidad edlap omehba ii@bproetyr §ySteai EX(Yidseghines,

i}o close the pair of normally open contacts upon
through dhe-fey driechion meaah( 19y that the Hifadaes perdeRmedean integrity test on the

. e . .. GO

carth IGUGRE HOREASE B8y HerbsdPde ik SR itdl SPubP e the
circuittpath i earthpthersby Inteniorlle pencrBjingl o esrh fakagd burfangto tripehe

%ﬁst det ecti gn .means (19), that the user has perforned
earth legkagepratseiion devied on the earth | eakage protection

Vi ce ' t he . t Leal ' .

1 S B0 0 1 L O SOER IR o i
device tonpexfdrimoinedgtiyy @stroevthe edth leakaga pidtedttakdeyicecistin elaim t1®or 11

trip the earth | eakage protection _deyice. 12. Atine
whereig s (eStclegeCBan s 0 and gt PHILOR (G4} Wl th, cads infertaced to the

‘ oy . . by

micork GRS (09 A s RS A0l
the usethas performed an integrity test when the microprocessor system (10) detects a

change in state in the test button (35).

13. A time alert device (1) to remind the user of an earth leakage protection
device to perform integrity test on the earth leakage protection device as in claim 1 or 2
wherein the tripping switch (16 Figs. 1 or 2) in the tripping initiation circuit (20) is the
first pair of contacts of a manually operated test button (3) and wherein the actuation of

the test button (5) closes the tripping switch (16), completing the circuit path to earth,
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wherein the test detection neans (19) is a test button

(35) with the ends interfaced to the m croprocessor
waeymram3fd0) and wherein the m croprocessor SyRCEMY20@)000017

determines that the user has performed an integrity

test when the m croprocessor system (10) detects a

therey AP Se Bty PR AR oRITER) o bl i, leakage
proteb@@K@8cepr Ot ection device to performintegrity test on

the earth | eakage protection device as in claim1l or 2
whih ei nAttines alertsisvieg (é)/vtq wmind gherisgs of an garth Jeakage protection

devicy g et gL A f yhg fuis teibed BrotGfiob s lea iy flim 13

wher¥ @h&telt ddiectidf irhedink @IDBCIE att&s@ deRstiost it (169 ind Wde R the test

the tripping switch , conpleting the circuit path
detection ewiteth (15h ey @byaemmdmn frrantaptsgd rﬂ@fr st bigtoar Sy meelanically or

rrent, to tr h l.eaka t
ctectigy dateroifet 3 bl mech bl ARy R A RHE oo dpoios
switcBf(1@NwaRthd ehdodkfage 1t AefRetib® BwHE (199 el tilll Ghidtfaced to the

integrity test on the earth | eakage protection device

micrapgodesso isxstem {30)vandrwhereintbe mieroprpeesser systenheh) sleterrgines that

the uigk s PEGHTEH FE IRty b et B e RGeSO R A detees 2
changefin thtestate St tHeuést dbrettion SHEEIRAMS Lol they tebt butloaqsy.i cal |y

I nterl ocked or both nechanically and electrically

i dfer | gk ki alert drwice (1)ptoi reqrirdrihiecksey ofn wprth lqakagesprgtsction

deviof g biforf fiteel Ty RSt b Ty A OBlebB e R e fe' o iy cloim 1 or 2

wheréMiethei fipblhg Hitdtipr @SS QRO Mertie ¢okibrisdet £1 Wbivecoupleat(18)
the user has performed an integrity test when the
connegtedrigsenese Wb thesipipping qwiteh (A6} ard eireent Heniies rqﬁlsmﬁéﬂ) in the

tnppug%t%ijﬁat? %&%{c &6% ?%a%%{e gp%pﬁiémgﬁ ﬁ%eépgtg-)co?%lext El%) i§ %{eﬁtﬂcally

interloiked t@thearipiag tWittielledgad phederthe afippigy switch (1 6pér nhe Ittlippmg
test on the earth | eakage protection dev

mltxatlaglt g’ﬁéllt%{ é%la agpaip ofykeniasts of Hemappally PRFratad t@%thuemn ) and
s B0k HUSLL S5 BV SE000T 000 S6RUP!), ol e

circuit pithed teatth, thére by inteftlonally gédefdtirgnart éuetht lealgergurent to trip the
initiation circuit (20) so that the output of the

eaﬂhbﬁk%ﬁ@é fign deysy- i s el ectrlcally interl ocked to the

( fig)pp: n lﬁl\g %l&p dbvi6d (AN o cﬂh@ dsBof & ?@ng g:aﬁﬂggtﬁ'gtectlon

rlpplnglnltla on circult

devicoto perfoms timegrity aesteon ﬂiel yarthplenkdgedprbestiorh detion aé 50 cmm'i 15
wherein the actuatlon thete%fttpbutton

whereyih thettest dgtepiprsmeanst1 h@)the AP fh@ptpr@ éfer &m)tfiﬁaﬂwm of
the o;ftgg gﬁglgﬁgs :Bg{] béfeén?éa?% @%%g%a}/ {a(.‘%ddﬂ& 3% §tExlﬁ (10) to

enablel ehei miécroprGeesdort sysenn () tdetbessi any c(hh)1g¢  statd indthe hmtplus ef the

of an earth | eakage pr.otection
pto-coupler (18) and wherem e rmc*oprocessor system (10) determines that the user

has performed an integrity test once the microprocessor system (10) detects a change in
state of the output of the opto-coupler (18).

17. A time alert device (1) to remind the user of an earth leakage protection
device to perform integrity test on the earth leakage protection device as in claim 1 or 2
wherein the tripping initiation circuit (20) further comprises a solid state relay (not shown)

connected in series with the tripping switch (16) and the current limiting resistor (17) in
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device to performintegrity test on the earth | eakage
protection device as in claim15 wherein the test
waledogarizen neans (19) is the output of the optBPeTIDRIE000017
(18), the output of the optd-coupler (18) being
electrically interfaced to the m croprocessor system
(10) to enable the m croprocessor system (10) detects
the tx@mﬂngl figfoni ¢ircaitaRe) s tHabeheo paip ot coitadth of e §bl£‘do$t@ﬂe&élay is
and wherein the m croprocessor system (10)
elecn‘er@llé rinferiecked fathertriapins svvitsh § G and sheein the trippiagspitgh (16) in
S ( tect
the u{cqi)f’ﬁrgg&r}fa%o r&ﬁgﬂﬂ g”ydﬂ H%Q"bgﬁto? lff)ﬁ%?tg %?e Q{uaﬂg 888] éedacest button

(5) afd 8yherdiff . thé\ aciuaBorloérthe dewlbmto(ll()S) tc(bséﬁlfﬂend'qi g&éteh (16),
of, an_earth | eakage protection devi ce to

compjesing e cjreris pathol” eHE, dhereby imtantingally rgé@@*amng;grz garth deakage

e tripping initiation
cme&%hﬂ?@%?g&l%a%%eﬁ’er co%p@el\é%s a solid state rel ay
(N8t shovme slendedted]) 1 ReindtheWstnof &€ eirti RAkAE protection

switch (16) and the current limting resistor (17)
device (i@ meriorm dplegdty; 185tk omitheoparth feakage protytion devige a g claim 17

el AL il (141350 e 3 BURAEL R i s s, e
pair oé oontaéts béthe sbh& statd mﬂyrtg:nﬁg/\éléaﬁce(l@ﬁhter@cédﬁt@ thé nfieiopabcessor
Systerngtlatlon circyit (20) is a pair of contacts of a

Hatol @naelséh%ﬂé%m@g@ssemmqm (KD detegtsyinyrdiapg Hestate in the
pair o?céolﬁ@",cltso?%) e %:dgﬁp Itrrc]egﬂﬂr: %ix%gfh?%egf Itﬂ‘féggﬁﬁq}l%c&srsb{) ﬁils[@&n (10)

deternhines etay thendsen hastmfdrMeG andnefitygestronea tichmiceaprogessor system
current to trip the earth | eakage proqtection device.

(10) degets g Qhange iasiake oldhe Pus of 99ntgcts otk sRlid Fiate iRy of an
eagt h le g r ti0 | | |
Podt of PREOAeGIVRE fooatiRY (A oht PPl SR DR irection
devicectogperfatm integrigi testt dretheesatth detkegd prorectivdsvifd 9 ir slainiﬂe or2
pai.r of contacts of esol d state reglay, the pair o
wherel ﬁ‘FéElPsd%@Fﬁ?‘h g1eaey (ld’?é% areltags HPSHeWViy 3@ QPG St yo hiage

sensox‘l fepfab@rRdnd &1&9&05@595%25@%@%@?r system (10) to enable

€ m Croprocessor syst )" detects any change in
sf&t e Antimbalgradevicx (10 sotremind thé usdrerfsanl eatithslealtage rpecbtagtlon

s R e A Wi AL
where{H fh@ Cth) Ueferdl gl@? Gd 9)cu?x‘éfﬁeé‘e'h?Qr""wi‘ﬂli1 ﬁf@@urgfk St @E ‘%urrent
cont d state

he pair o of the so
sensorAnterﬁaeechbethetnmbmpro&sSax sys;mm{le). he user of an earth

| eaka n |cet.o rform.ntegrity test on.
L B0, e it () b6 Ferpafe it O ol i ek PhprEion
device'tB e?foﬁ'ntlﬂt‘égﬁtg' tBst Gl tRE h @R |ARAESprbikbdtiod devicd/& 1AGSim 1 or 2

sensor w ththe output of the tage sensor

whereinnmearsafoe cconnecting the ¢nipging deitistion syalit(@0) 10)the 29 ahd earth
remn dth f an,eart

' t devi ce t er .
wires gl RS Tor SBEFG e 1A Seeign gurans ) e gl gires
of the tRERA bkl ARKABRL REALSY bo I BWHBAS. bRorS: R BeticBarihe
three terminals T1, T2, T6 (43, 44, 49) of time alert device (1).

22. A time alert device (1) to remind the user of an earth leakage protection

device to perform integrity test on the earth leakage protection device as in claim 21
wherein the time alert device (1) is packaged as a portable three-prong plug that can be
plugged into any matching socket within the electrical installation zone protected by the

earth leakage protection device; and wherein the three prongs of the three prong plug are
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wherein the trip detection neans (13) is a current
sensor with the output of the current sensor

WO paoentmeed to the m croprocessor system (10).PCUMYR007/000017
time alert device (1) to rém nd the user of an earth
| eakage protection device to performintegrity test on
the earth | eakage protection device as in claim1l or 2

approph&EBi \mrm%&nﬁe tioee eaninalst TG 2t 6 (43,i43pHPigofi the tmatalemdevwe
circuit, (20) to the |live and_earth wires and pean

(1); apdrwhessinibe anaunciaios (bt atet Pgfer &r%ouelteﬁ) of ghey fant 2% 4 8F the

ore AL R 1 2 A S 0
accesixllﬂle pttah(rjcﬂ'ﬁldthfdmpf@igSplﬂ'g T2, T6I (4? d44 49) 1of t tinme

al ert device i al ert deyice 0 .

r 8&i nd 4 ﬁ@e@@f d%‘flceaﬂ)éarff-‘%ﬁtde@t? A& o Bt eeet(h fﬁﬁk%ﬂr@sﬂwn
devwép ?% g {)191'1 'ﬁté%ﬁt?gcéétt&ﬁ {h%séalrﬁ Elga%i il a Qeeas in claim 21

ction ce as In cC erelnt

wheredtt &Iettntri]i@évlisﬁ deflgé (1)3s mg@e@m aasoneofp @Witﬁ'bhbe mlnt Emumahla @na
t hat can be d into any matchi socket
wall % 2 Hisgure itn dBe reffetatc instellation Zope PRARSIS By dhe eythieakage
r 0 erg ng h
protectigfi SRS P (ARRiD! b Mk ORARAIL 1 20F, HEP(E, ud 1) are
appropvidtelgt wived teetlehlivee newraliand|eartii Itemiiﬁals o6 theﬂfgwltdﬂ-hkeﬂfgx)xt and

f the t I 1
whereih o FBRERGRIOF (11 e (B LB 6F 91 ALATE BEFLBHOBHEO e the
frontt‘g &k shi tlﬁ%ﬁfﬁ tprong plug and the test button (5 or
%C IS prefera | ocated in a conceal ed or |ess

agé.essidbtime adort d@)ﬁcet {12 t6 heraimdpthe ngerpdfian. e@B. ledkagk rpeotection

e et e L e B

whereflx\ﬁﬁe Gihd 5] Flg R4 ?é&g% L8 He %rﬁxeoiaasDH@ r&iled Ml device

erern t e t I me Vi ce I s packaged as an

mountabledififa swtcthbbmidl ikethelsarhe mmmnexaaﬂ thapof thevemrth leakage protection
tion zone

fixt h th | tal l
deVlcep‘IFI)_‘()ité ‘?"é’é‘ 9%??&@535?@3%3%@@ I(%nio e &7} B 2pRFOPTYELY iged to
the liveDREREAD ahd @akld "te@ﬁxﬂa‘?sr 65 BRl sha |on DRV mbnfed3mitd4nd #@krein the

are appropriately wired to t l1ve, neutral and earth
annuntietori( hh)l andahe telstebuattmt(é lor 35 kare mfetabbnmowltted en tthe frent face of

annu t d.the test button (5 or 35) are
thesn?;}%q P’&drFB%‘H{tgg‘P‘?ﬂFet he front face of the
Syt chal 11115@ altl devict1) fo trér?f?xd ahé& iber W VdnCirth ikakta@e protection

rem nd the user of an”earth | eakage protection devi ce
devicet to peefoimrimeprityetgstianythe esith tnakageeprewptlm Hevdkagein claim lor2

where GRS e S S b D B G BB s
Acmcaédn%énéﬂow%tlﬁg ey 'p@ﬁ/emg}?ﬁl?‘m& (1), amwm wh&pak dpkdation, is

he same mannér as 't hat he earfh | eakage
connecpted)taethﬂl loe adwewteal aviteswifdhetlactring instellasionezone Regtected by the

T2, 44.. 49) are appropriately wired to the
earth I Ffé%%oﬁ YR% earth terninal's on the snap on DIN

r@gnt ed 4k talertfdio@ @ Rerhil@ the user of an earth leakage protection

device to perform integrity test on the earth leakage protection device as in claim 1 or 2

wherein means for receiving and applying power supply to the time alert device (1) is an

internal or external battery serving as a power supply unit (14).
27. A time alert device (1) to remind the user of an earth leakage protection

device to perform integrity test on the earth leakage protection device as in claim 1 or 2

wherein the time alert device (1) is further provided with a message display panel which



annunci ator ( 11) and the test button (5 or 35) are

preferably nounted on the front face of the snap on
wokN7nzi3bed nmounted device. 25. Atine alert deei/se2(d)000017

to remnd the user of an eafth | eakage protection

device to performintegrity test on the earth | eakage

protection device as in claiml or. 2 wherein .neans

is electriealdy uiterfacad do alpﬁpm}qrmoﬁﬂﬁ\?@rs}’ﬁ?ﬁbﬂ@) véR theel/Qinteriatee ) of

e G5t ) AN O gD AT Bl e

deﬁnecf:f?: gé 8drdDin! R rﬁén\kﬁ‘y oY) dtate mbro\ptdcegisoﬁﬁysttm (10), with the
ectrical installation zone protected by the e

messagealispdaangthetpacpdse af devemindepand theephen dREMUSIROA eéfté’“'("i% by

to.rem t se I I
e s S5 ek BT a i o SSAARREMAEY) b o
time-oRoPHRCAILR ﬁ‘léi)%i/tlﬁr@r @2) bﬂth@hﬁbf@piodeﬁsoi sygtean €10). neans f or
receiving an rtag power supply to the ﬁlms al ert
S

@8vi ceA tike &l vucm(b)( fox| use togethes (Vi ap gagth gﬁkg@ p,qoﬂegtlon

7 t
i B3 BRHEY, O LR BT A 90 S

appthEV|ce to performintegrity test on the earth |eakage
protection device as in claim1 or 2 wherein the tine
alert device (1) is further provided with a nessage
di spl ay panel whichis electrically interfaced to the
m croprocessor system (10) via the I/Ointerface (25)
of the m croprocessor system (10) to allow the
m cr oprocessor system (10) to display pre defined
nessage stored in the nenory (23) of the
m croprocessor system (10), with the nmessage
di spl ayi ng the purpose of the rem nder and the action
that nmust be perfornmed by the user of the earth
| eakage protection device when the annunciator ( 11)
is triggered on tine-out of the alert trigger tinmer
(22) of the mcroprocessor system (10). 28. Atine
alert device (1) for use together with an earth
| eakage protection device in as claiml1l or 2 wherein
the tine alert device (1) is built into an electrica
appl i ance.




