1 A Relay and A Method for Indicating a Relay Failure 5 TECHNI CAL FI ELD
The present invention broadly relates to the field of relays and to‘a

met hod for indicating a relay failure. 10 BACKGROUND

El ectronechani cal relays (EMRs) are used widely in a nunber of industrial
applications, largely due to relatively | ow cost and/or small footprint
when conpared with 15 other types of relays. These advantages allow a | arge
nunber of relays to be depl oyed together to carry out conplex functi ons,

usi ng_standar di 2eRelaguAdA WEHh ot RAddILatiy KRLMY Failifid ons. The
functions may include”industrial control I nes, trans machi nes,

and ot her sequential control operations. Typlcally, such architecture is
characterized by a control panel installed with a |arge nunber of relays
whose contacts are 20easily converted fromnornmally-open to normally-cl osed
st atfus. TECHNICAINRIEINR t ypical |y conprises an el ectromagnetic coil with a
soft iron bar, or armature. A novable contact is coupled to the armature
such that the contact is held in its nornmal position by e.g. a spring. Wen
t he el ect r omblgherésent giveniian dudfafllyciedates yo dime figidzefdreldys andyto @ 2Bthesefor

SW t chi on the relay, a magnetic force overcones the
puIIingﬂggggg}%ﬁﬁéwgiggby the spring and noves the contact into an
alternative position, such that the circuit is either now either broken or

con{ﬂect ed. When the el ectromagnetic coil is de-energized, by e.g. a user
ching off the switch on the relay, the contact returns to and is held
inits BAGKERPUND I on by the spring. 30 Typi cal ly, systens may

contain large electrical and/or electronic conponents which are controlled
by EMRs. Such conponents may already provided with self-nonitoring
equi pnent anEIlecmne@tias'e:al' frelalsir EMRSr e’ uskd uividletyhén exquiypniemt ofradusivi | on.

Such | aUERdA°Brd) GBLIOTGBHEN R 630 IR A ABIEhPURBS oL ) 002 ©

faults ocatl ng n t1ne, e rec 1 on process
canlthe sthempiyipks e relavs.t hesawdvariages ellm enangsy nbmbebbt redaysr s badepbhed

system gh&?blntécg OEJ %8*@ e&%ngléﬁ}é’,ﬁé&ﬁg TSR LRIERl Yol Yac Wy tRped

with su ailure noni
various func’uons. The functions may include industrial control of machines, transfer

machines, and other sequential control operations. Typically, such architecture is
characterized by a control panel instalied with a large number of relays whose contacts are
20 easily converted from normally-open to normally-closed status.

An EMR typically comprises an electromagnetic coil with a soft iron bar, or armature.
A movable contact is coupled to the armature such that the contact is held in its normal
position by e.g. a spring. When the electromagnetic coil is sufficiently energized, by e.g. a
25  user switching on the switch on the relay, a magnetic force overcomes the pulling force
provided by the spring and moves the contact into an alternative position, such that the
circuit is either now either broken or connected. When the electromagnetic coil is de-
energized, by e.g. a user switching off the switch on the relay, the contact returns to and is
held in its normal position by the spring.
30
Typically, systems may contain large electrical and/or electronic components which
are controlled by EMRs. Such components may already provided with self-monitoring
equipment and can raise “failure alarms” should the equipment malfunction. Such failure

identification systems can help the maintenance crew to locate faults quickly. By locating the



5 equi pment. Due to ageing of the systemor any other reason, an EMR within
the systemmy fail to execute the desired logic switch. In an application
where hundreds of EMRs are connected together to forma system any

mal function of one of the relays can |Igead to a conplete systemfailure.
When the system mal functions, it can be significantly cunbersone for

Mai Nt en[OE ¢ RPES PRNRLtfcatidH Bﬁb%eéé@arf B! IsInYpI FEO a% 8 R mafREna B¢ mdyse st eps
for 10 troubl eshooting of the problemfaced by the personnel include a

first sIRPIGESIHIRE APeBmiRInRehabdMEEsanual . Next, a wiring diagram
woul d have to be exam ned. A trial and error method is then inplenented to

determ ne the faul té conponent. This trial and error nethod includes
repl aci ng a HeNpEct EYRsaar YRS 108 rRaUpeq . Withe sus) failyes oF daybRanitagndp and
runnj nge#d‘tﬁnémsbﬁéftd Syeiy dfftdle b;fstérh%r E\%Wbltheh%%s&?% R Qlithetthe Isf/stéllﬂ%gry

failure/tault is unresolved, 15the above process is repeated. hus,
the troabiieSxeeyteihe sested e switeh-tinnan applisatiem yhare h%%ﬁ'fe‘li%éa EMR926 onged

system éBhY\@&thﬁogéthéfotb fbﬁﬁ%' NRAUARK hkifuddlioh B LABCR IhAVhEER E4d IdaBab a
appllcatlons are involved, the prol onged downtine can result in

cat ast reMIgteisysigryfailwg \Wheg trd%%YSt%@"%fé'ﬁ?ti%‘ﬁa'& £3hg significantly syrbersgmee cone
equi pperr %élﬁleﬂé\q@\ﬁgggnﬁeﬁao' freldeC ad @éhlty"%‘ﬁﬁém tirSetamgiEr ﬁ'JeYSl%Bs for

i ndi cation that an EVMR has been turned on with the nmagnetic coil within the

ENVROe ndfibiasfootia: pidte PreRiermdesesyby s P%'ﬁ%”flfééficn“’é’& %Bfﬁ gtap efvipekeng fos 3.
from N%ﬁ'ﬁ{én}én@%nbél N@%t, BIoGiARd Wiagfdnd sRilld RAg 18 QaléRtined. T\ &ldf And BEbANCES,

there is no wa wckly identify that the relay has failed to operate.

In or dePeingd &y edfﬁﬁlemﬁngeduprﬁeﬁemwhegm mna'ﬁfeThﬁrtﬂ@ié}ndeqimrm%@p%th
an addijhéigaes réﬂ&%’i@taesﬁ%eﬁﬂ' fadly fcbﬁﬁohé‘rﬂ' @24 Ofelayh, Obefb@bsﬁér'ml;%gbfaﬁche

desired contact sw tching has occurred wever anel of are

t ypi calMyning dhg aptem te |V§'Pfﬁ/ itHariavebas B%ﬁib%esﬁhé‘# df ﬁ‘enfﬁlhl'f?@ﬁdh'éémﬁ%ﬁoé@ﬁnel

t ypiscal thy apaisloc@ass tepedteiess. Thus, a maintenance personnel may not be
abl e to inspect the EMRs' mechanical flags easily. In addition, as such an

EMR provides two separate information at e.g. different wi ndows (one for

i ndi cating crius, %chﬂb%hb&mg%@césg%aﬁ%%ef QnsbMMgGaldl 338 IER R blonged
sSwi t chi ngénut he mai nt enance I;\)!ersonnel has 35 to check both w ndows of each

EMR befFEMSMHNG Hgnekhieshivesrayiakly. ulRc instanceyy wheser¢ilieal peplicatiens are

di sadvapiAagRe Uiy preléisgedo doliftith Meark 2801t & chRdP N%Séhegﬁes_t hgadwgt €Rbr 3
Furthernore, with typically tens or hundreds of E used i n one panel,

COL?BI edisafifaplins | ght conditions due to constraints in actual work
environments, the trouble shooting time taken may be significantly |ong.

Some EMRs come equipped with an ON/OFF LED indication. However, this is
merely an indication that an EMR has been turned on with the magnetic coil within the EMR
energised, without indicating that the desired contact switch (e.g. from Normally Open to

25  Normally Closed) has occurred. In such instances, there is no way to quickly identify that the
relay has failed to operate. In order to overcome this limitation, some EMRs are further
equipped with an additional separate mechanical flag indicator, for indicating if the desired

contact switching has occurred.

30 However, panels of EMRs are typically located in tight confined spaces where a
maintenance personnel typically cannot easily access. Thus, a maintenance personnel may
not be able to inspect the EMRs' mechanical flags easily. In addition, as such an EMR
provides two separate information at e.g. different windows (one for indicating coil
energisation and the other for indicating contact switching), the maintenance personnel has

35 to check both windows of each EMR before determining which EMR is functioning
incorrectly. This disadvantageously adds to the time taken to trouble shoot the system.



5Therefore, there is exists a need to provide a relay and a nethod for
indicating a relay failure that seek to address one or nore of the probl ens
above. SUMVARY In accordance with a first aspect of the present
invention, there is provided a relay cpnprising, a switch assenbly capabl e
of providing a trigger signal based on a switching status; an energisation

el ementFaRalbe, Gith eyacly 38dd eMhdrirédsf SetMRB&isedirt 6Re paSAMBIUplecERth fovl | ght
indicatjon for indicating a swtchi nq status of the switch assenbl

: . , Dly.
The 1i ¢ight CRRAIENS; &f Iagonstpiiein AFiblc4erE enyiranBeds ke b shepingftime,e
ener gi siakéromag besRmitficame Ibh@ht i ndi cation may be provided in a single
w ndow. The relay may further conprise a |light source positioned
wi thin the window, the |ight source adapted to be electrically powered when
t he sener gi sathepeford, eRaBLs lefis®NEMBbE 86 provide hirBRY dnadd eRihQNTOMBYdiERNGrd S€ a
l'ight emtting diode (LED). The | ight indication may conprise an
optical™ ylf?'g'?? that, geqldpiaddiess one oF MeEs AigheREEIT I novabl e to alter the
| i ght indication based on the sw tching status. The opti cal
filter may be capable of altering a colour of the light indication when the
30switching status of the switch assenbly is changed. The optical filter
may be suMAMARYbet ween the |ight source and the w ndow. The rel ay
may further conprise a novable contact of the switch assenbly coupled to
35t¥%e optical filter, the novable contact capable of sw tching between at

least first jangbcvedarizd Wi laakist BEpdti Mhe WaSER Rvémpn| ithee BNstosiaegnd
contact positions are each associated with

4
relay comprising, a switch assembly capable of providing a trigger signal based on a
switching status; an energisation element capable of energisation to affect the switch

assembly; and a light indication for indicating a switching status of the switch assembly.

15
The light indication may further indicate an energisation status of the energisation
element.
The light indication may be provided in a single window.
20
The relay may further comprise a light source positioned within the window, the light
source adapted to be electrically powered when the energisation element is energised.
The light indication may comprise a light emitting diode (LED).
25

The light indication may comprise an optical filter, the optical filter being mechanically
movable to alter the light indication based on the switching status.

The optical filter may be capable of aitering a colour of the light indication when the
30 switching status of the switch assembly is changed.

The optical filter may be movable between the light source and the window.
The relay may further comprise a movable contact of the switch assembly coupled to

35  the optical filter, the movable contact capable of switching between at least first and second

contact positions; wherein the first and second contact positions are each associated with



respective switching statuses of the switch assenbly; and the optical
filter is configured to nove in tandemw th novenent of the novabl e

cont act . The relay as may further conprise a retaining nmeans
for retaining the novable 5contact in4he first contact position as a
defaul t position. The relay may further conprise a plurality of

novabl erdshadifve SOMESIRS stamse@ " \thel b Bfehibyitantiné ephidaPRiterid EBAfigured to
energl sation el enent may EE“ se an el ectromagnetic coil; whereln

ener gi s@PV%W*@Pd%WI@“"BI”&’?F‘S @fiiler Mevealie FoRiBHpr i ses passage of a current
t hrough the el ectromagnetic coil to affect the switch assenbly. The relay
may be an el ectronmechani cal rel ay In accordance with a second

aspect of thEGreiaes mﬁY/éFfi‘*?%rForrﬂF}ﬁ@Fea |r%ta1&mvm%as OmE#BAg e MAdRPEat i ng

a el aycdrtddt W e fitdt @omBEHHREItIER BB bi defdilt. poBitiey! di ng a switch assenbly for
transmtting a trigger signal based on a switching status; providing an

energi sation elenment for affecting the switch assenbly; and i ndi cating the

swi tching stpgaifelsf mbj urthet E6hpiseSE Blikity2 /s bvibiddiidHt 8Blirck 8 irGRévidiRg the
The net hod may further conprise indicating an energisation status of the

ener gi &Nt BWISHlYhs using the light indication. 25The method may further
corrprl se providing the light indicati on in a single w ndow. The step
|nd|cat|n a switching status ma rlsep itionin ght source

Hn the o%ef%lﬁ%f'oé‘l epehialm Sfg Fhed ?qt@magggtﬁ c‘"e°"v\/ntﬂ,’ﬁerteﬁ‘e

ener gi Sé’dérélgat@neﬁﬁfﬂﬁe 'eﬁcﬁ@ﬁfaghéti%d cmBQ:o?H’;bﬂséé Pabsdgediof & icOftefBInr6@RPIHesSE a
light emtting dio The step of indicating the switching

st at us %‘if'"%aﬁgﬂfap%@"ﬁ@@ﬁ%ﬁl%%?‘f“‘}’mrﬁﬁ??’ﬁ‘alyan optical filter to alter the
l'i ght indication based on the sw tching status.

The refay may be an electromechanical relay.
i5
In accordance with a second aspect of the present invention, there is provided a
method for indicating a relay failure, the method comprising, providing a switch assembly for
transmitting a trigger signal based on a switching status; providing an energisation element
for affecting the switch assembly; and indicating the switching status of the switch assembly

20  using a light indication.

The method may further comprise indicating an energisation status of the

energisation means using the light indication.
25 The method may further comprise providing the light indication in a single window.

The step of indicating a switching status may comprise positioning a light source
within the window; and elecirically powering the light source when the energisation element
is energised.

30
The light indication may comprise a light emitting diode (LED).

The step of indicating the switching status may comprise mechanically moving an
optical filter to alter the light indication based on the switching status.
35



5 The altering of the light indication may conprise altering a
colour of the light indication when the switching status of the switch

assenbly i s changed. The step of mechanically noving the optical
filter may conprise noving the opticalg5filter between the |ight source and
t he wi ndow. The nethod may further conprise coupling a novable

contact of tihegs %ﬁbhrﬁ-‘d" oﬁ&ﬁ@fﬂ@hv iddRcatibe A} icemipribé |atlt§f|ng whebBLA of NBe TT'@Hfib' €
contact_ i s capable of switching between at |east first and second contact

posi ti o’ﬁg'cawkﬁ%ﬂtlhﬁé}""tm%@ éﬁawst%@eﬁwf@f‘ agpRmilgisott@nestht act positions are
10each associated with respective switching statuses of the switch
assenbl y; and novi n(% the optical filter in tandemw th novenent of the

movabl e” cont 4o Step o mec“?ﬂ'éa'%mﬂﬂﬁg ey optisat tiisr RIERTREE BPYNG Ry oRtical

novapl eriep Bemeenitie ighe sbirts hn€ Matvdsdowposi tion as a default position. 15
The step of indicating the switching status using a light indication may

conprise using a plurality of novable |ight sources. The

net hod may f1hid hemhof erBY fLgRerioMprisé BSLpARG 8l reciabRIRBRRE biCthe Qivteh AEnbRsSi Ng
a 20current throu%ﬁh t he el ectromagnetl c .coil to affect the switch assenbly

The rel RyhARtENIE: Wisken tanmBoNahic cantartds sgrabiasofsyiteingsteep At sUIStTHE

DRAW NGnd second corﬁééﬂﬁﬂs@ioﬁml fORAEr wHeteif i firstvaid $BnicbhtaBiepdeftioh® re
understood and re

a parent to one of ocl‘j\sar skill in the art from
t hel% ol $a50i 3FgOHRIE t“éﬁ'? g8 IV$§YV69P'"90§;6\M§958 t x%oﬁ%b@sw@)y, admpying th
conj uncggtiesr filvet i thitndl vAMhR@Emehtof e Sbvabi@contact. Figures la, |b and 1c
show perspective external views of a relay in an exanpl e enbodi nent.
The method may further comprise retaining the movable contact in the first contact
position as a default position.
15
The step of indicating the switching status using a light indication may comprise

using a plurality of movabie light sources.

The method may further comprise providing an electromagnetic coil; and passing a

20 current through the electromagnetic coil to affect the switch assembly.

The relay may be an electromechanical refay.

25 BRIEF DESCRIPTION OF THE DRAWINGS

Example embodiments of the invention will be beiter understood and readily
apparent to one of ordinary skill in the art from the following written description, by way of
example only, and in conjunction with the drawings, in which:

30
Figures 1a, 1b and 1c show perspective external views of a relay in an example

embodiment.

Figures 2a and 2b show schematic line drawings for illustrating an interior of a relay

35 in an example embodiment.



6 Figure 3 is a schematic exploded drawing illustrating a flagging
assenbly of a relay in an exanple enbodinent. Figure 4 shows a relay in
anot her exanpl e enbodi nent. Figure 5 shows a relay in yet another exanple
enbodi nent Figure 6 is a schemggic flow chart for illustrating a

met hod for indicating a relay failure in an exanpl e enbodi nent. DETAI LED
DESCRI PTI ON Exardt & £4pemMateBksoddsdiaing diuR4tRigh irfdy A4ERBIyaf heb@y invhi ch
can address one 15 or nore of the problens described above. I'n exanple
enbodi ndhesamMplecabgdimentnr ovi ded such that a light indication of the
switching status of the relay, or nore particularly of a switch assenbly of
the relay, can be displayed at e.g. a wndow .and visually observed by a
user. In sonE9MRHITHSA ?*aw'ﬂlaﬁowﬁm@ﬁﬂi%ﬁmﬁa@msa provi ded by an
illuynnated Iight source (e.g. a Light Emtting Diode (LED)) such that when
a desired switch of the relay has occurred, the 20 Ilght source is

i Ilum nat ed Flgusspiiowssa gy ‘EdPEﬁﬂOthqrﬁxﬁrﬁ@eF@W'm%‘ not functioning
correctly such that the desired switch has not occurred, a different coI our
may be shown. Alternativel %/q for exanple in an exa errbodl ment wit

separate |i gﬁ‘S“ierﬁjiS@aftthW§ Bow ehaet for 'H?V%Wgé‘ri"ﬂetf'Bﬁr‘TP‘g\}m“aﬁ'f‘Q@ r%‘?&f"ﬂ'gfe

non-i | | Wrdnadahdple etb&dimanti | 11 ght indication, can be used for the
switching status light indication to show a contrast between whether a
dest% ed switch has occurred. 25 In the description herein, a relay

can be an energi sable coil device that can include, but is not limted to,
any device that can be sw tched/ powered on and off such as an electrical

rel ay oPE SOMHeED QERGRETHCNani cal  switchi ng devi ces, conponents or parts. An
ener gi sation event of an energisable coil device can include, but is not
limted to, an 30el ectrjcal poweri ngqgon/ off of the elenent and/or a

mechani cal skraremle sEgrimsnts QBGfSGE' rgigRgy provide a refgyavhien Gan adyes ¥ or

" cofynecsGhoredst thtsebiemstdab&ritdesbbidlh eRarmpie eniboliMeie s, ek Veprobiabd s ect |y
connected or, connected t hrough one or nore internedi at e nmeans, unl ess

ot her wi 168t atlighkgpdication of the S"F‘t?ﬂ"ﬁeﬁ*at“? 7 R kR iR R iRaslyef 4 ﬁ‘@'t%r d

" subst agdskAlblyof tH@@I‘tﬁ/V 84n bS Bplafed BILH S4 APEokCand MisuHllg ob8sHvedIBy augsH I ct ed
to, "entirely" npletely" and the like. In addition, terns such as

" conpr | Mgy e °€'61%‘Fﬁ é@s indigFtjon (feay bk eToMeRieRn i batinated lioht SOYFRFe®-9 & be

non-r esLl?ht@rhiﬂmg@%@é [{ls211)) Y@u&fﬁﬂﬁﬂ%@n 'arbléshél& sivihey oibtlh@&éllay hiaB @ctiiteed, the
el enent s/ conponent s reC|ted 5 such terns, ddjtion to other

corSondight seisee &dlymipptedyio rSEE‘f"t‘?eféfst ‘F‘lﬁ‘{r hié the telayis ”Qh cupning g [feily such

" appr 0xh5ehe|désiréSwitdhends! A o‘éﬁﬂf&i’%rdlﬁ@@ﬁi cdld(@'n‘i@l dae/srmaﬂsmltanraﬁa@p fabl e
variation, for exanple a varjation t he di scl osed val ue, or a

vari ancexagiie)ih # e)qu@plgleg@oggwt\y\aqh@p;@te Hgmd?q'%@és & epsygsaticneandifec osed

\éflls gleos%gfé\&/l@%;aéisﬁs OhoritRinatie i, SChiPsgEt iMabatdNOcal béalidedne titd switeriig t he
status light |nd|cat|on to show a conirast between whether a desired switch has occurred.

25
fn the description herein, a relay can be an energisable coil device that can include,

but is not limited to, any device that can be switched/powered on and off such as an
electrical relay or other electromechanical switching devices, components or parts. An
energisation event of an energisable coil device can include, but is not limited to, an

30 electrical powering on/off of the element andfor a mechanical switching on/off of the element.

The terms "coupled” or "connected" as used in this description are intended fo cover
both directly connected or connected through one or more intermediate means, unless
otherwise stated.

35



Furthernore, in the description herein, certain values may be disclosed in
a range. The val ues showing the end points of a range are intended to
illustrate a preferred range. \Whenever a range has been described, it is

i ntended that the range covers and teaghes all possible sub-ranges as well
as individual nunmerical values within that range. That is, the end 15

points of a ramgs ShomkddeRfipish iHdtan PHRL eebras sLbdtheigip! @vHehawetrahsémss For
exanpl e, a description of a range of 1%to0 5% s i nt ended hav

speci fi e%ﬂ'qr@toafii &'PEJ%%I %B‘l’trrﬁﬁfﬂ@@d 196 BRfirly; o1 GpBIetR)Y angkt *E%“]@O/d” Q‘%‘tt%‘ 3%

etc., amrmelklicias taatiprikilgaldomprsat, BRg e kel ihdndddr UseBOfte SMEReRSto b¥nod%e 3%
4%and 5% The jntention of the above specific disclosure is applicable to

any depla/isie@ERCBIVE angHges pdnat they blopply ingluds #lemantsipempenadifoipcied

per spechftarasuel ez é(dfcﬁfm 18f otRer’ @InMbnEAts 3L @xamwe@téaoplumt terh8 shibre
exanpl e enbodi nent, the relay is an el ectronechanical relay conprising an

el ect r offigAUtor a@P@(‘S'maé?Mgﬁ'é‘i’ ithe dike |whepguer BRe. de'Fﬁlgumégnﬁ & E%‘S%a%ows

an el ecydriBe faneemplé alvanatﬂdﬁcbﬂm 5%, @F fHeediiMseatvalug, or@@arﬂa@:b@)bf 390 the
conprises a w ndow 102 25 which can provide a visual i ndi cati on of

the st afigcigfed NalupePa@ YBHNCE Pftdve AxBRpIEcRIRToRINRNR Vaﬂg'l“iegﬁf 2% 9 & such
as an L&iBkiosef vaio s variabicd bPPB f Mel disdlodel&altiendow 102 to provide the
visual light indication of the state of the relay. In the exanple

enbHi nent, the state of the relay conprises an energisation status of an

el ectr orragner:eme}e qﬁ tHeN@edchAbtih HéIBin, adeHiRvaRes WdyCht Blciséat Sa pdngehe
rel.ay 100. gure la il| ustrates the e ect romagnetic relay 100 in

a first & &?'He%\/ﬁ%‘i"@”!ﬁléhepﬁv%P°'ﬁ§s°fb%éﬁi‘9§lﬂfﬁI'”tEEﬂE{dotot’Wégtré‘FeeEtW?fﬁﬁ@ﬁ’léﬁ‘]g@ coi l

of the npeayvet@rabyé Rad B@én H@Q:rlb@tﬂ ab’ls'lﬁteﬂ@éd fREMH raRgk c@\mﬂs bhh@tdRhé&yall S not
capabl e of performng any rel based switching. In other words, both the

oner gi SERSSHIP S4PATAIIER ARIWe LS R ieEL pAmERCab FalpRan I HAt ENge: CRats. 1) et

35ef®er gh&idki 6na Feh*@e'—&[édlcﬁ daptbeehrﬁ@rhfét@@usyuﬂ@i&ﬁl@emmtétﬁbn&th%r dxahPle, id 1S
observabl e fromthe nil i ndication at the wi ndow 102 that the LED is

not povissEptiongof a range of é’%Pé% [ intenged 'F°a'?9é/§ sPrRelfivadly iscipsed sHb-Fanges dik

state waerg PRUeIEY, SI%W ! 2% tb@% be G&s&ﬁélf%@ﬂ@hbﬁy ¢8lubs SRR thaxabngde
relay is ener i zed, ay- based sw tching has_not been

However re
per f or n¥HFN s"rrﬁ% t?\'a/°d6‘3,é taBd é%a(ﬂ‘? ‘”@”BO” tohdhe | aeve cipggietJitcilestre ot
bei ng @;ﬂa@@t@@@@éﬂmb@agﬁdﬂé rgﬁg@ffect switching of the relay, for
exanpl e, the contacts of a switching assenbly of the reI ay have not been
switthed. In other words, the energisation status is "ON' while the

swi tchi ng st@ugsofa, tbeanch a)snbs pebective Bk@erd s 68 r&ﬁy}'urﬁl@h%hﬁb% of a
faulty rel a In this state, it is observable fromthe Ii i ndi catl on at

the wi r/BOPdImeNt higt the,SXempla eralpastipentc ANey raiRynds ean aﬁiﬁptmﬁ?éawpa urgidat ed
with a édnhsitsirgardlbctrdnaliney 6 él@wo@ﬁag@efe i Each one oﬁﬁ@drfé@ 1h %o $HSNEvd e

relay 100 in a third state where power is_supplied to the el ectromagnetic
coi l SLR!ﬂGtEOr'i‘%iCh?H'éa'rr@faé(yW% "'\eﬁéif'f&r%tds'fafﬁhé' h@l@@ﬂ’r%@?@?%@%ﬁnwfnqoy 02

suffs cigmith af NRbEHE @vib@al alghe fHdicatbh ORIt siifte df $rvu 1y assemding Slanfhe
relay, i.e. the relay perforns the desired switching. 1n other words, both

t he ene?@?%’i‘?ﬁtnaé'ﬂﬁttwrwcg\ﬂst%% (%qtéha\gn)afseola@ withip the window 403 toit e
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is electrically powered and illumnated with a second colour. In th
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swi t chi 1, sha@bH8 swilcHiRY stBlug oP el refdly 1obl ter (not shown) is noved between the
LED and t he wi ndow, such that the illum nated col our observable fromthe

wi mfow 102 is altered to e.g. green colour. The optical filter may be 20
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tandem w th the novabl e contacts.
been supplied to the electromagnetic coil of the relay 100 such that the relay is not
energized, and the relay is not capable of performing any relay-based switching. In other
words, both the energisation status and switching status of the relay are “OFF". Without
35 energisation, the LED is not electrically powered. In this state, it is observable from the nil

light indication at the window 102 that the LED is not powered.



Thus, in the exanple enbodinent, a light indication can indicate a
swtching status of a switch assenbly of a relay. In the exanple

enbodi ment, green light indicates a relay 25operating in normal conditions
while yellow light indicates a relay tdat has an incorrect or not desired
switching status although power is being supplied to the relay.

Figures 2a and 2b show schenmatic |ine drawings for illustrating an interior
of a relay in an exanple enbodinment. Figure 2a illustrates an
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e.g. 203. The sw tch assenb f the relay 200 conprises an arnmature 208
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attracted { mag netic force towardS the el ec rorragnetlc col
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first position is maintalined by the spring whi ch retains/biases the

ar @t ure@upled tade ﬁ‘tP\Ya'HPé?OBEﬁtSantth? §0"tcra§§$5}ﬁ%ttiy and spp&qye ig dndsat with theof t he
rel ay 2Q8vanidcdiistexanpl e enbodi ment, the armature 208 and novabl e cont act
210 are collectively referred to as a swtch assenbly. 20l n the exanple
enbodi nent, the |ight source (e.g. LED) 204 is electrically connected to
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el ectromagnetic coil is electrical powered (or enerqgized).
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such t hat um nation of the li'ght source 204 can” be observed. It can be
obser vedfsw%swcfwa@@huswmﬁahr@mriﬁd@ﬁmgz@apmwcﬂh)taerqelgsht i ndication that the
LED 204 is not powered. In other words, the |ight source can visually

i ndi cate an " OFF" energ2 i sation status of the el ect romagnetic coil 202 of
the rel ay 1dogures 2a and 2b show schematic line drawings for illustrating an interior of a relay

in an example embodiment. Figure 2a illustrates an electromechanical relay 200 in a first
30 and a second state that are substantially similar to the first and second states described
earlier in Figures 1a and 1b. The relay 200 comprises an energisable coil element such as
an electromagnetic coil 202 that can affect a switch assembly. The electromagnetic coil 202
may be electrically powered or energized via leads e.g. 203. The switch assembly of the
relay 200 comprises an armature 208 and a movable contact arm or contact 210 that is
35 . coupled to an end of the armature 208. The switch assembly is capable of sending a trigger

signal via switching between leads e.g. 213. A Normally-Cl'osed (NC) or “closed” contact 212



Figure 2a can al so depict a second state of the relay 200 that indicates
non-swi tching 30 of the relay 200. Wen power is supplied to the

el ectromagnetic coil 202, the el ectromagnetic coil 202 and the relay 200
may appear to be energised. This supply of power to the electromagnetic
coil 202 results in a corresponding illum nation of the |ight source 204.
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is, the optical filter noves 25 in positioninrelationto the lig

solce. Whernghaexampeembedinems e H%\ﬁozryf (8190 LER 204 Brilecideally éomtect he
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indicate a status of a swtching affected at the sw tching assenb y. In t he
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latch al’l ows the flagging assenb ecougn to the swtch
assenblafherawardg) e 4o o%%-'r‘%éaﬁd&%ht*”%$at?rﬁi‘ Vb PeergEAtiL stapusy of e t he

first posdiloninbft EdI03es adreRsighi on to result in a tandem or
correspondi ng nechani cal novenent of the optical filter 218 of the flagging

assenbly 216, 35such that the optical filter 218 is di sposed between the
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skilled in the art that the coupling of g assenb

30 of the relay 200 When power is supphed to the eectromagnetlc coil 202 the

electromagnetic coil 202 and the relay 200 may appear to be energised. This supply of
power to the electromagnetic coil 202 results in a corresponding illumination of the light
source 204, The illuminated light source 204 provides a visual light indication of an *ON”
energisation status of the electromagnetic coil 202.

35



and the switch assenbly is not limted to the exanpl e enbodi ment descri bed
herein and ot her nmethods of coupling and/or attachnment may be inpl enent ed.
Tabl e 1 bel ow summari ses the states and exenpl ary associ ated visual |ight

5i ndi cations as described. Relay StatqgEnergisation Status Switching Status
W ndow Di spl ay! Light Indication o0 2 ON OFF

However, in case of e.g. insufficient power, the energisation of the electromagnetic
coil 202 may generate a magnetic force that is insufficient to overcome the biasing force
(generated by the spring 206 on the armature 208). Thus, the movable contact 210 remains
in the first position. The user can observe from the light indication at the window 201 that a

5  first colour of the light source 204 indicates a status of non-switching of the switch assembly.

Figure 2b shows a third state of the relay 100 that indicates desired energisation and
switching of the relay 200. When power is supplied to the electromagnetic coil 202, the
electromagnetic coil 202 and the relay 200 are energized. With sufficient power, the

10 energized electromagnetic coil 202 generates a sufficient magnetic force to overcome the
biasing force (generated by the spring 208) exerted on the armature 208. The magnetic
force thus attracis armature 208 towards the electromagnetic coil 202. The movable contact
210 is moved to a second position, where it is switched and contacts an “open” (normally
open) contact 214 of the relay 200. in this third state, as the electromagnetic coil 202 is

15 powered, the light source 204 is illuminated. Thus, the illuminated light source firstly or
primarily visually indicates an “ON” energisation status of the electromagnetic coil 202 of the
relay 200.

The flagging assembly 216 is coupled to the switch assembly. The flagging assembly

20 216 comprises the optical filter 218 disposed at one end of the flagging assembly 216. The
flagging assembly 216 is arranged such that moving the movable contact 210 into the
second position (i.e. against the “open” contact 214), results in a tandem or corresponding
mechanical movement of the flagging assembly, such that the optical filter 218 is placed or
disposed between the window 201 and the light source 204. That is, the optical filter moves

25  in position in relation to the light source. When placed between the window 201 and the light
source 204, the optical filter 218 can alter the colour of the light indication provided by the

light source 204. Thus, moving the movable contact 210 into the second position can result

in a light indication of a differently coloured iliumination or a second colour. In this regard, the

light indication can indicate a status of a switching affected at the switching assembly. In the

30 example embodiment, the flagging assembly 216 can further comprise a latch (hot shown)
attached to the armature 208 of the switch assembly. The latch allows the flagging assembily

216 to be coupied to the switch assembly, and also allows the movement of the movable
contact 210 from the first position to the second position to result in a tandem or
corresponding mechanical movement of the optical filter 218 of the flagging assembly 216,

35  such that the optical filter 218 is disposed between the window 201 and the light source 204.
it will be appreciated by a person' skilled in the art that the coupling of the flagging assembly



Yel | ow Li ght Table 1 10Figure 3 is a schematic expl oded draw ng
illustrating a flagging assenbly of a relay 300 in an exanpl e enbodi nent.
Only certain conmponents of the relay are described for ease of
illustration. The relay 300 in this exanpl e enbodi nent conprises a
transparent or translucent w ndow 302 which can allow a user to view an

i ndi cat gipntrRf swik® SdsafnBlyoh o anitel 3y t1398xamPe dnfdRAIMSHUdserid herein and
el ectromagnetic or_ el ectromechani cal relay which conprlses a 15

el ect r oMBgfiEEthedhAeUPle FBtoratgcmemtyay %W%@U‘?'&% -304. The relay 300
further conprises a switch assenbly 306 arranged so as to effect novenent
of a flagging assenbly 308. The flaggi ng assenbly 308 conprises a fla 310.
When no powefakie brwvﬂeﬂ'”ﬂfﬁa@%é Hei siptgo@ndt AeTaplant PeTRRRE i \esuebilehbf the
rel ay 3Q8icdfbnsias deeérieaer 9i zed and the LED |ight source 304, which is
electrically connected to the el ectromagnet connection 303, is not
illumnated. A user may thus viewonly a nil light indication of an unlit

LED t hrough the RéBFOW] 3Enerdiiiod OVET SWitcRiy T JEAWimidw Bidppdy@y |300, the
el ectromagnetiic coil i$ energized. [n 25 turn, the LED |ight" squrce 304,

which is el ectrls,tan y onne%tﬁﬁ!f to the «§té@§roma néightdndieationn 303, is

al so powered i i §58 e} TR e LED | i ght
source 304 i g t col our
(e.g. yellow|col o8r), ilndow 302.
12 el ectromag etk sult of the
magnetlcfor 6 03 is
associated with switchi ng of contacts (not shovvn) fromone position to
another, effectively performng electrigal 4switching. The flaggi ng assenbly
308 may be coupled to the switching asse Iy 306, such that the

10 Figure 3 is a schematic exploded drawing illustrating a flagging assembly of a relay
300 in an example embodiment. Only certain components of the relay are described for ease
of illustration. The relay 300 in this example embodiment comprises a transparent or
translucent window 302 which can allow a user to view an indication of the state of the relay
300. The relay 300 is an electromagnetic or electromechanical relay which comprises a

15 electromagnet connection 303 and a LED light source 304. The relay 300 further comprises
a switch assembly 306 arranged so as to effect movement of a flagging assembly 308. The
flagging assembly 308 comprises a flag 310.

When no power is provided to the relay 300, the electromagnetic coil of the relay 300
20 is not energized and the LED light source 304, which is electrically connected to the
electromagnet connection 303, is not illuminated. A user may thus view only a nil light

indication of an unlit LED through the window 302.

When power is provided to the relay 300, the electromagnetic coil is energized. In

25 turn, the LED light source 304, which is electrically connected to the electromagnet
connection 303, is also powered and is illuminated. In the example embodiment, the LED

light source 304 is capable of displaying a light indication of a first colour (e.g. vellow colour),

which may be viewed through or from the window 302.

30 If the energisation of the electromagnetic coil is sufficient to effect switching of the

switch assembly 306, a contact of the switching assembly 306 can be atiracted towards the



5 novenent of the switch assenbly 306 as a result of the magnetic force
generated by the energized el ectronmagnetic coil can be translated into the
novenent of the flag 310 into a space between the LED |Iight source 304 and
t he wi ndow 302 such that a |ight indigation of a second colour (e.g. green
col our) may be observed. That is, the flag 310 nay conprise an opti cal
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achi%ve el ectrical switching, a light indication of e.g. yellow colour is

observed. 25FifgtieRaniplé, hmwser@rg@dt@ﬁ HQRe lelecBBMBYRIticCA® I8t siMadht®Pthe Onl Y
certain corrponents of the rel aéeare descri bed for ease of illustration. The
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relay 400. The relay 400 is an el ectronmagnetic or ectromechani cal rel ay

whi ch éﬁﬁ’iﬁf‘@b%o%'%Perﬁ@hg\ei%”@Wﬁ 03 and a LED | i ght source 30404.
Thesrel ay 400 further conprises a biasing neans (e.g. spring) 406, an
armature 408 and a novabl e contact 410 coupled to the armature 408.
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ener gi Zﬁ@ica’tlﬂﬂstf&ethké:élill‘fé&hi st%@ér&QhéQélay WODCWh'eﬁ 16 %Febfrb:ﬁéérlléﬁc%ﬂ'?@%ted to
t he el ect roma%netl c coil 403, 35is not 1llum nated. A user t hus vi ew a
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generated to attract the armature 408 towards the el ectromagnetic coil 402.
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414 of domririedm¥rveln t he exanpl e enbodi nent, the armature 408, novabl e
cont act

25 Figure 4 shows a relay 400 in another example embodiment. Only certain
components of the relay are described for ease of illustration. The relay 400 in this example
embodiment comprises a transparent or translucent window 402 which can allow a user to
view an indication of the state of the relay 400. The relay 400 is an electromagnetic or
electromechanical relay which comprises an electromagnetic coil 403 and a LED light source

30 404. The relay 400 further comprises a biasing means (e.g. spring) 406, an armature 408,
and a movable contact 410 coupled to the armature 408,

When no power is provided to the relay, the electromagnetic coil 403 is not energized

and the LED light source 404, which is electrically connected to the electromagnetic coil 403,

35 is not illuminated. A user may thus view a nil light indication of an unlit LED, through the
window 402. As there is no energisaﬁon of the electromagnetic coil 403, no magnetic force is



410, and biasing neans (spring) 406 are collectively referred to as a
switch assenbly. When power is provided to the relay 400, the

el ectromagnetic coil 403 is energized. In turn, the LED |ight source .
404, which is electrically connected tig the el ectromagnetic coil 10403, is
al so powered and is illumnated. In the exanple enbodi ment, the LED |ight
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bi asi Ng1Hcoddreadty 8Yi Setofe td18y. IR i Ekatitfle efbBBdifient, Ghirst ?‘(ﬁﬂf@h)(s maintaifl&€s not

nove, and the nmovabl e contact 410 remains connected and bi ased agai nst the
15" openby 8&RIBg A0G Whichrbiasss the payature 408 and mevabi.caiiant 418 A0Ast 31 aPsE”

el ecf r opggaat4@ §0ht rdiBy 1hshe té&émskeémbdcmnaﬂnﬁfeaérﬂqa@uratﬁdsl friovBble RRGRRE | C
force to overcone a biasing force (gener he spring 406), the

at t r act fV@ asddiasingragenst F'E”'T%r“%a@t%”ﬁ@t"@'ytrﬁfé"ﬁg ﬁ%?%?éWK@BaQWSHs t he
el ectromagnentic coil 403. This 20 novenent of the armature 408 can result
in a novabl e contact 410 cougbed to the armature 408 novi n fromthe

first positi¥hearponseis Rpured ixthedeiry 404, the pleptioragh Cp%%'.‘lQBd CREroi4ed-
" cl osedjn @ANURCLEB NGt SuFdeds, mdhl .@@@cﬂ@a%ﬁé@{m&ﬁéa%%é@ya&ﬁnmﬂb egilt 0

the switch assenbly such that t he novenent of the switch assenbly, e.qg.

as 10 r et gisorRIera AR Isc'“‘f'B'r”E@dgE’h@?ﬁxéﬁ‘plf’yemﬁ%d'@ﬁ@ﬁl gre, kgD light sourcé

el ect r opggRdpabIe Qf ki r?g%nﬂ(?aaarghbmdtcbﬂ&sbﬁé fidt EHbG, WARK mevabwea ttroligrng 418
I nto a space bet ween t he ht source 404

f the fl
gnd tﬁe0 ?‘gﬂgildnglﬂ?f%%w‘ﬁﬁ?yfflta% meggetiflpreoagiiaraigd by t%?!%ﬁ?mf‘ﬁlﬂe?'ércoﬁﬁpéﬂﬁ can

filter hQ@fﬁ&bﬁtStb d\ﬂegiatnel ﬂhélm@smg%réeopr%baéu By 986 8pshd 4a)tthé BiItGREIIMbI30
Thus, the exanpl e enbodi nent as shown in Figure 4 provides three d|fferent

i ndi cat #eAfsNtoPOYang the rAaBIe: C%lt%ﬁt(%odﬁm@% GEngyied @d digRed against t

el eqd r onRAReidntact 24 ofkfid réigy. N0t powered (i.e. not energized), an
un-illumnated |ight source indication is obser ved at the w ndow 402. \Wen

the el ectromagnetic coil 403 is sufficiently powered (energized), to affect

35the swi t chirpg éﬁa‘i@%{lo}ﬁ &Weléaﬂimﬁjr@ﬁé EbICRD3 I8 WutfielRhie ge%e?é%@b%\aﬂﬂlenﬁ
second |ight indication ) green colour) is observed. \We

t he
el ect r omagmriici feresotol ovmm% ad@m%gprc%lgﬂeqeﬁted by the spring 406) the attractive
electromagnetic force attracts the armature 408 towards the electromagmentic coil 403. This

20 movement of the armature 408 can result in a movable contact 410 (coupled to the armature
408), moving from the first position at the “open” contact 414, to a second position at the

“closed” contact 412.

Further, a flagging assembly 416 may be coupled to the switch assembly such that
25 the movement of the switch assembly, e.g. as a result of the magnetic force generaied by
the energized electromagnetic coil 403, can be {ranslated into the movement of a flag 418 of
the flagging assembly 416 into a space between the LED light source 404 and the window
402. The flag 418 may comprise an opiical filter which can filter the first light indication to
show a second light indication.
30
Thus, the example embodiment as shown in Figure 4 provides three different
indications for three different states of the relay 400. When the electromagnetic coil 403 is
not powered (i.e. not energized), an un-illuminated fight source indication is observed at the
window 402. When the electromagnetic coil 403 is sufficiently powered (energized), to affect
35 the switching assembiy such that electrical switching is achieved, a second light indication
(e.g. green colour) is observed. When the electromagnetic coil 403 is powered, but for



14 exanple is insufficient to achieve electrical swtching, an unfiltered
first light indication (e.g. yellow colour) is observed. VWiile it
has been described for the switching and energi sation statuses to be both
5indicated in a sane w ndow, the statyges nmay be both shown in respective

w ndows, e.g. using respective |ight sources. Figure 5 shows a
rel ay 5@5@m‘1pﬂe }‘:ﬁhs@?ﬁﬂ&éﬁ}% a%Ku@U@b%cﬁﬁ’QIOé%f?EﬁiﬁE? al Uﬁfﬁfe@écﬂﬂrsﬁ@@ﬂ%ﬂ%&lbﬁ‘%@ a
first wndow 5 a second w ndow 5 he first w ndow 502 can prOV| de

a 10 IY%’HWQWRH‘FM&PPW%* the switching status of the relay 500 and the
second wi ndow 504 can provide a light indi catl on of the energisation status
of the relay 500 (i.e. either energised or not). In the exanple embodinent,

the first w Yuitdms l??&? dasetipedl for SW'FC@HIQ afopRYBISAliPT Yaluses énbe both

sucaes Sif'lHllcal‘éHQﬁtaréaQﬁé witlolC lﬂ'le”&aﬁ.lfseé ﬁ’r%fy% b&R ROARNR r¥spebfle RHAVRL, @?d a
second light indication to indicate a faulty and/or no sw tching of

SWi t ch WHIBIRSPGtve figRfiSOHrose 15 appreciated that the operations of the
switch and fl aggi ng assenblies previously described in e.g. Figures 2a and

3 may be inplenented in a substantially simlar manner in the relay 500
e.g. for shoWPH§ ? IHBOWE ghielan§0R 4 iveh ahethen exanpigosmisaiment; Jhegrelyi 200,

schemat ¢cﬁn5rlsggvaq#aﬁrv¢mcﬁﬁ@5coi b %aédriagmﬁdcswtsb@drrfeqrrsﬂuﬂﬁa&@soma@pfoﬂd@é 20
failure in an exanp nbodi nent . ste%y , a switch assenbl

pr o\ dédight mdlq%tla'hs%ﬂﬂ@ .SW@Cfana ﬁia@gsepf tegiay Pisand de secandt w'ﬁﬂﬂ\gywa@aﬁs At

step 604oviad aaRBf Bldratiobr tﬁb%’hﬁfﬁﬁ dtt%n RizaW &efle fraby 806 & 'eflSerté}f‘er?g\é& &h
assenbly. At step 606, the switc status of the switch assenb

i ndi cat?a- d%ﬁfaﬁgeéﬁmwlgwrnhoﬁwn%t%mr EEsiunPe rebehaviafirst fighhingical o 4

rel ay V?ﬁ@i&ﬁ’c@Ys@Beés'ﬂﬂ'eW&%c%ﬂsﬂftcr%gsw fk%hévﬂﬂshsés%éh'r%lyo(fnoi BRoviB! M4 §3BcHR
di spl aye at e.g. a wi_ndow, and visually observed by user. This can allow

a mai nt @ﬁhm’f’&aﬁ@'ﬂ dornditate @ fally [3pdion &t $uiEhmof @’uhh@;ﬁvwféhaaﬁse@blya Itr will ke by
obsgr vi réMea\ntﬁHi@N\é Qﬁerlail&l%t ofltn@lsﬁ,aén aRd h@ﬁﬁd ségames fprémsryed@ksmk%z

SWItChe correctl % I n sonme enbodi nents i ndi cati on may
provi def e FgHres arﬁnﬁa?t dagy |biegme§zﬁmﬁ%m(aesgjostwa%Eﬁmlgwﬁmﬂmﬂ tighestava

desi r edscpvd § Gr Qfowﬁrﬁbethé%ﬁtyw]é@uo‘ﬁ%'H{er\ﬁlﬂdo\k*5@2 LED is illumnated to show
one colour. If the relay is not functioning correctly, e.g. such that the

desired switch has not occurred, a different col our may be observed. This

is further afyaBt@@eaUThealid fié\h'c@n\é’ﬁt 60010 Rh§ A Rethdeelof HYRling & FEME
quickly identify a faulty relay 35or a fault, especially if therelay is

| 08t edailuie aindA §xample ambadimentarastennd®.i 3 wies asRraadedUusvider e
event tfarkshttifg i trRiB8N SRNBELERANEh d Switeidy 'sBAud. Oatl B8R4, BnPLikEshiich Of

element is provided for affecting the switch assembly. At step 606, the switching status of

the switch assembily is indicated using a light indication.

25 Example embodiments can provide a relay whereby an indication of a switching
status of the relay can be displayed at e.g. a window, and visually observed by a user. This
can allow a maintenance personnel to easily identify a faulty relay, or a fauli, by observing

the window or light indication to determine if the relay has switched correctly.

30 In some embodiments, the light indication may be provided by an illuminated light
source (e.g. an LED) such that when a desired switch of the relay has occurred, the LED is
illuminated to show one colour. If the relay is not functioning correctly, e.g. such that the
desired switch has not occurred, a different colour may be observed. This is further
advantageous as it allows the maintenance personnel to more quickly identify a faulty relay

35 or a fault, especially if the relay is located in a dimly lif or unlit area. This is also

advantageous in the event if the maintenance personnel is required to inspect a plurality of



15 relays in a panel. Further, in instances where the relay is positioned
in a confined space such that the nai ntenance personnel has only an oblique
view of the window, an illum nated status indicator can be nore

readil y/easily observed. 5In sone enbadi nents, the light indication may
further indicate an energisation status of the energisation nmeans. For
eXAD! reldyQn INAA BN ISR i i R Ts RitioRdh G laCochrifidh SEAien
status o he relay while also indicating an energisation status of

rel ay. Susd thaidhe ainienangs persenes! hes oply aili ainug wawsy ths wipdewdan HU@"‘@F%I e

wi ndow §iof ;s GhfGhaah @B rhtte Feathiflasiliiesal advant ageously allow a user to
observe the energisation and switching status 10 of the relay by | ooking
only at a single location (e.g. window) of the relay. This can result in
the 4 denti f'magomrﬁtﬁoofuﬁe%ymé ﬁgmxéd.cmﬁ%Maﬁémnémmaa eﬂargeéat.eﬁ sELEer ous
rel ays, nore quick an exanpl e "enbodi nent, the optical I ter
can al tefrthe ﬁéeﬂgiseh@n m%ﬂ%é:tqréﬁa'ﬂiﬁévihéé@ﬁ'%ﬂf'oﬂﬁﬁaﬂ $hayhe ﬁa?cté@I'OHE'D 'f\@'@’#ﬁ@ g.

red to QMﬁzﬁl?\goétatYJ@'olf% FéPaygﬂvﬁﬁ‘é‘alsbtundfba{dn b @rﬁ’&é@&ﬁ&‘{f é’cQtu"shﬁ‘tth@'Pé/i Hheki nd
of opti cal |ter which can alter the colour the LED in dycatlon
may al sladiséthnmwaéﬁlﬁwfétﬁ beriispiyed @alPrgvideden wyglév@nd% f%rno ﬁé’@ﬂ@n byia er,
e.g. of,&rdiid é‘ér?éﬁvaﬁ@g@&ﬁslﬁéllotmhﬁu§él'rt5%H§@rl/é‘91ef ég‘s\%ﬁg? E’étioh%drsﬁ}lteﬂf ing SRR when

there is sufficient enérgisation of the relay r tin he ndvenent of
t helOswi #fdhe FRiaBE rking only A single drcstiere (- 9-opadews) ¢fitag ‘%@)ﬁ/ Thés easvregult it o
posi ti Otﬂe‘idfénﬂﬁ@a‘ﬂbﬁ’%f Fat]ﬁy wuai,gaﬁad.aﬂ%mﬁdn@a pandlict nORBFIR réuhﬁ nﬁi?@!dhrékly

preferably be of a different colour fromthe face of e relay where
the wi ndow is made avallable to all ow easy viewi ng. For exanple, if the

face of the Iﬁ@naékamb?eré‘mﬁ&ﬁm\%t”q@’\bﬂtéalsﬂ[ﬂiap@érﬁgltérsthé"’lﬁﬁt%dlé”atlbﬁ(aré\)lo%ﬂ n be

used to provide the visual indication as it can provide sufficient contrast
with tHéemelréat%éEBrfEﬂﬁhég meiLie greerpor yallew telioreesy Hiyill be @pegciatasstbaiornit hr ee

di fyfcer afitg 9 %bﬁ&l qaite,‘t %:dheéé%ya?érethgr&)\(dﬁe& thWLeéD tnpﬁt ﬁ]hﬁ;sﬁarpmn%b GecCOi |

is not powered . €. not energized), an un- m na
i ndi catimglensmt d' hel°§t"€ﬂ5§'l§$"\m@w @tenab%mamue\mh etg"a@féldé(f?tf?'ﬁﬁﬁgaﬁéﬁs the

suffi C'&%hb{du ?W@é@@f (tﬁé‘erélgyZ?FMs t@ned hegs it "E%ﬂﬁ(&r& %Hefg?%ﬁe&bih)é RN that

el ectrical ching is achieved, an e.g. red-col oured i s observed.
When t H@S@Ilf&:mrfbﬁﬂ@@me@t elohe Wclpm@fswblmﬁ s¢lig-qolpred, |QE’?§'HQ flagy mayiceve

ggem r 'rﬁé\}edﬁmotﬁgltlﬂﬁ to %vidb'th'éﬂn@é‘él%ﬂaﬁbh Ophid bpRud MR FRLIPrefeiaRPSLEN ed.

anot her enbodi nent, 1 nstead of noving an optical filter into
poot i @dlﬁ@te\nééwovmomlt@ﬁtfa@o@frfbe raldy WierRige Windawtin aade; availakler o allew | i ght

source éé@?@le%ﬁ?&%?%%mﬁl\é‘ i @k f&gel?ytﬁehr%laﬁz‘%ﬁeﬁg tﬁéﬁﬁ’rﬁ%hﬁs sFtth’ﬁe@ﬁ%t \!vﬁt?é ailter

maylnstead start fromt epOSItIOI’l to er ormf terlng when ESWI tch
assenblrgdflag pam bewsed i prgvida dp w&%mdméﬂw ap cﬂrﬁaﬂe?trm@?m siffigient; C@ﬁtraﬁduthce

35and fihe V\}Mtg%\ékg?ldﬁﬁh alfhugoihettﬂre%e&lff%m fn'dlc'éﬁ‘éds%r tMQQ%lfﬁéf’&ﬁ%ﬁtEé’ bf the

switching by the swtch assenbly. I n sone exanpl e enbodi nent s,
t he fl dglay arerpomigad c‘é[hﬁ@th%@é@f%@%éﬁﬁc@'ﬁ% npj @qwerg@ﬂrecéotaemr@m@)mﬂmu@w when

3t BEh A Sofl Rt Wil Msatie) 08 RRE IR abmkatel o
in a sufficiently powered (energlged) to affect the S%\IItihl?ig ueS\ss%mab?y Eéﬁch that ele(tétaﬂrc]:a!r et
switching is achieved, an e.g. red-coloured flag is observed. When the electromagnetic coll
is powered, but is insufficient to achieve electrical switching, an illuminated yellow light
indication is observed.
30
In another embodiment, instead of moving an optical filter into position between the
light source and window such that it filters the light source upon successful switching by the
switch assembly, the optical filter may instead start from the position to perform filtering
when the switch assembly is not switching, and moved away from between the light source
35 and the window such as not to perform filtering, upon successful switching by the switch

assembly.



5 change in the visual indication, can be inplenented. For exanple, the
flag assenbly may nechanically nove the view ng wi ndow between two |ight
sources such that a different indication is observed based on the state of
the relay. Alternatively, the relay mgg conprise two or nore |ight sources
whi ch may be mechanically noved into position behind a stationary w ndow,
based on the status of the relay. This can conprise the plurality of Iight
10 sources (W|th e.qg. different colours) being nechanically novable

by a flaggin %%%"éﬁﬁ?’i)ﬁ"eo‘%i@i’o%‘“ﬁ'?}ﬁe?‘e L?&pnsyme%m"g@{'v POVRE betwaen: et lig t

di f f er esurdd QHEH theRlh&d When e %Mgd&ﬂamy SHhng8d. Whivifi ibe dpdhdci QW tHae ahy
bei ng paower al so be appreciated that while the exanple

enbodi nEAd Q?ME?W'%@‘OA’SH\?@ EB?‘%@ few %"Htcﬁ'r}gé}t%‘s whengegnwhicB ePdReghiet? as

t he senegigingatin e ﬂb@éﬁﬁﬁlmati@h hedn bymﬂgeﬁxfenfeal F}ziﬁeiﬁiﬁ’pi@ 198 ﬂlag éé%%bﬁ/hﬁéy
conprise other forns ener gi sati on el enen VWil e it has_been

descri bBEChaRNIGAHE neg¥e Pev'%wadw'ﬁéﬂwsbqt\ﬁ%ﬁn M‘é lighty sgprees Pleﬁfbth@w gifferent esul t

of i nsuhficsti®n o@a@wa $atdObh e ABteddf @6l reqwamsmawély \Whe Ireléaema?@b%h@é ed
t hat an 20 ot her ge of relay failure may be simlarl i fied. For

exanpl el °t R MAPE e “Ff“&\?eWB'CBr’BRlérPeamF&f‘ﬁ igallyomoyed "?FBV%‘Eﬂ'*E’“CBﬁ‘i"ﬁféta i's

not pr ofigtidnant @indb@d i dt BrethRr SN Iof tifelfdiayt Thls dﬂaﬂ&wpﬁ.sé whd bRt of light
ener gi sati on a‘;"v t he el %ct ronao?net the switching status of the rgl ay i s not

accHl di FRIYSESs (vith: 15e@ . dBBIRNE rEofQursdr bping mscwwaéwﬁ@r@ieer&%@d.%ﬁt agging

I nvent ofssehdWs ovece Paiweée dudphatoktictUsdint GUBR eMard ifibleyt MY dRlicitiBAlid Shdwh
provide indications, re-engineering of relays to incorporate nore

el ectrl‘?;%ﬂe”ﬁ'&gtoé‘ "Yﬁsﬁh gkt awa%tsarﬁér&a@qvgﬁr%m ded. It will be appreciated by a
person skilled in the art that other variations and/or 30 nodifications
may be nmade to ﬁhe speci fic_enbodi nents w t hout de artln% fromthe sp|r|t

n

or scope of Nl 2fpchi BpRresiatas) Bl whilgdbe sxprile §HROYMEEEHEeSSHBRRPRRYR s

ar exs t heyss e a, reIagL\th 5@@@cdemagnétrasa he drRSASR0R diémOR, bihkt$jpeatdf\r8laghnd not
restrictive, relay a switch

risin
assenbl'i'?alﬁﬁﬁﬁﬁpéj%?’ t’IﬂISQmEf'??gOtﬁertfPf"%Bfre"ﬁr@:j?Pém q%n a switching status;
5an energi sation el enent capable of energisation to affect the switch

assenbly; and = . . . .
While it has been described in the example embodiments that the relay failure may

be a result of insufficient energisation of an electromagnet, it will be appreciated that any

20 other type of relay failure may be similarly identified. For example, the relay may have a
broken armature, or the movable contact is not properly coupled to the armature such that
despite sufficient energisation of the electromagnet, the switching status of the relay is not
accordingly switched.

25 With reference to the example embodiments, the inventors have recognized that by
using mechanically movable parts to provide indications, re-engineering of relays to

incorporate more electrical parts may be advantageously avoided.

It will be appreciated by a person skilled in the art that other variations and/or
30 modifications may be made to the specific embodiments without departing from the spirit or
scope of the invention as broadly described. The present embodiments are, therefore, to be

considered in all respects to be illustrative and not restrictive.

35



a light indication for indicating a switching status of the switch

assenbl y. 2. The relay as clainmed in claim1l, wherein the |light
i ndication further indicates an energisation status of the energisation
el emrent. 10 3. The relay as cliainmed in any one of the preceding

clainms, wherein the light indication is provided in a single w ndow.

4. The eehpysas clained in claim3, further conprising a |light source
positioned 15within the window, the |ight source adapted to be electrically
power ed when the energisation elenment is energised. 5. The relay as
clained in any ongr&hy 6dApigngl to 4, \/\herel n the | i ght indication conprises
alight emttin d|o e fLED) 20 he relay as clainmed in any one
of clains 1 %8wich ggsembivirapple of grvidings E@ﬂ?bﬁgﬁ%ﬁﬁ%@sa BYItEAg Stalust i | ter,

the soptical 44 éﬁ@g.smmemeﬁtf@awalok ¥néFQPé§ﬁBrﬁtoté?fe€1|th@%wft&?ﬁasisb%iy LbRgli cation
based on the switching status. 257.The relay as clainmed in claim6, wherein

the optical # I'Qf}ité’rd'ciaé'o'ﬁg’dé{M"@t'Bg aeﬁ%‘éh'ﬂﬁétaéusc‘?flt%ﬁw'&h asgemplyght i ndi cati on
when the switching status of the switch assenbly |s changed. 8. The
relay as claimed in clainms 6 or 7, wherein the optical filter is novable

between the #i ght @eo[?ﬂayea%ﬂam%nvwaﬁ%wwfmemghe iRdi¢atipn durther dndigates n any

one of Adgnerhiahtith Rathid oPtheleHBidiRitios 8ATdngi Ny a novabl e contact of the
switch assenbly coupled to the optical filter, the novabl e contact capable

of ]&N!tchl ng between at least first and second contact positions; wherein
the first ang secpidrgfnbachirR@sid hANONEIE tIRABRCASIRE ahE Owibbih hesReet i ve

indication is provided in a single window.

4. The relay as claimed in claim 3, further comprising a light source positioned
15 within the window, the light source adapted to be electrically powered when the energisation

element is energised.

5. The relay as claimed in any one of claims 1 to 4, wherein the light indication
comprises a light emitting diode (LED).
20
8. The relay as claimed in any one of claims 1 to 5, wherein the light indication
comprises an optical filter, the optical filter being mechanically movable to alter the light
indication based on the switching status.

25 7. The relay as claimed in claim 6, wherein the optical filter is capable of altering
a colour of the light indication when the switching status of the switch assembly is changed.

8. The relay as claimed in claims 6 or 7, wherein the optical filter is movable
between the light source and the window.
30
9. The relay as claimed in any one of the claims 6 to 8, further comprising
a movable contact of the switch assembly coupled to the optical filter, the movable
contact capable of switching between at least first and second contact positions;
wherein the first and second contact positions are each associated with respective

35  switching statuses of the switch assembly; and



35switching statuses of the switch assenbly; and 18 t he opti cal
filter is configured to nove in tandemw th novenent of the novable

cont act . 10. The relay as claimed in claim9, further conprising 5a
retaining neans for retaining the novaple contact in the first contact
position as a default position. 11. The relay as clained in any one

of claims 1 {@ GitichHitPad 6Dt hoRe Rh Uadddnh Yvif mBPMAGtSofl thehor@iy ces
for providing the Iight 1ndication. 12. The relay as claimed in any

one of €9¥aGrecedi ng cl ai ms, wherein the energisation el enent conprises an
el ectromagnetic coil; wherein energi sation of the el ectromagnetic
coil conprises passage of a current through the el ectromagnetic coil to

af fect the slfi-t chThegiayasclaimed in claimsd, fyfeerceMpeising cl ai ned i n any one of

claigrs 1 to al?etaim@rrﬁéemstfbﬁre:fﬁﬁiaqtﬂesma\rfhberé E&it QTR eI CRIntdebaMtion as a 14

A method for indicating a relay tailure, the nethod conprising, 20providing
a swit ciefagbeeffion. for transmitting a trigger signal based on a switching
status; providing an energisation elenment for affecting the switch
assenbly; and indicating the switching status of the switch assenbly using
a |ight indithti olersiay aprdaimed ianuenecriaiaeg 1t 3 futher somprsing delurality

conpri shifovaBRl ikt §818cdor providing the light indication.

10
12. The relay as claimed in any one of the preceding claims, wherein
the energisation element comprises an electromagnetic coil; wherein
energisation of the electromagnetic coil comprises passage of a current through the

electromagnetic coil fo affect the switch assembly.

15

13. The relay as claimed in any one of claims 1 to 12, wherein the relay is an

electromechanical relay.

14. A method for indicating a relay failure, the method comprising,
20 providing a switch assembly for transmitting a trigger signal based on a switching
status;
providing an energisation element for affecting the switch assembly; and

indicating the switching status of the switch assembly using a light indication

25 15. The method as claimed in claim 14, further comprising indicating an

energisation status of the energisation means using the fight indication.

16. The method as claimed in claims 14 or 15, further comprising providing the
light indication in a single window.
30
17. The method as claimed in claim 16, wherein the step of indicating a switching
status comprises
positioning a light source within the window; and
electrically powering the light scurce when the energisation element is energised.

35



energi sation status of the energisation neans using the |ight indication.
16. The nmethod as clainmed in clains 14 or 15, further conprising providing
the light indication in a single w ndow. 30 17. The method as
clainmed in claim216, wherein the step4af indicating a switching status
conprises positioning a light source within the window, and electrically

powering theqdi ghihs QaEte&Y %Qﬂaﬁ@@ fﬁrbﬁ?y%r%%f QRirfs aUER! 17, SwREedineSght 19
18. The nmethod as cl ai ned clains 14 to 17, wherein the |ight

i ndi cat i“gﬁaW%’@@S§"Bhfg?m'“@&dﬂqqer(b'zm -ode (LED). 19. The nethod as
claimed in any one of clains 14 to 18, wherein the step of 5indicating the
swi tching status conprises mechani cal |y nmoving an optical filter to

alter the |ight ihes Metheshahsisbeedin aheorswt E'ﬁl"ﬂfg%g%ﬁﬁsw erein the sigp ofhe

met hpd @,gmgi'ﬁq RB Qwitthikd faflsldmppBes ei n said altering the light indication
10conprises altering a colour of the Ilgglt I ndi cation when the sw tching

status of t h@eSNANCHY 489¥R@ |37 PRticahdigedo alter the light indicatinptbasgdaen dhai ned
in any @ignilg $haéns 19 or 20, wherein the step of mechanically noving the
optical filter conprises 15noving the optical filter between the Iight
source and the w ndow.

20. The method as claimed in claim 19, wherein said altering the light indication
10  comprises altering a colour of the light indication when the switching status of the switch

assembly is changed.

21. The method as claimed in any one of claims 19 or 20, wherein the step of
mechanically moving the optical filler comprises

15 moving the optical filter between the light source and the window.

22, The method as claimed in any one of the claims 19 to 21, further comprising
coupling a movable contact of the switch assembiy 1o the optical filter, wherein the
movable contact is capable of switching between at least first and second contact positions;
20 and
further wherein the first and second contact positions are each associated with
respective switching statuses of the switch assembly; and
moving the optical filter in tandem with movement of the movable contact.

25 23. The method as claimed in claim 22, further comprising

retaining the movable contact in the first coniact position as a default position.

24. The method as claimed in any one of claims 14 to 17, wherein the step of
indicating the switching status using a light indication comprises using a plurality of movable

30 light sources.

25. The method as claimed in any one of claims 14 to 24, further comprising
providing an electromagnetic coil; and
passing a current through the electromagnetic coil to affect the switch assembly.
35



22. The nethod as clained in any one of the clainms 19 to 21, further
conprising coupling a novabl e contact of the switch assenbly to the optical
filter, wherein the novabl e contact is capable of sw tching between at

| east first and second contact positiegs; 20 and further wherein the
first and second contact positions are each associated with respective

Sw tChing St USemhellE o8 WidiiBa REaREHeor Il b 24, WhGreRRhE aby feldrf er i n
tandem wi t h movenment of the novabl e contact. 2523. The method as claimed in
cl ai m 2lectrameaghapiceldaiBy si ng retai ning the novable contact in the first
contact position as a default position. 24. The nethod as cl ai ned
in any one of clains 14 to 17, wherein the step of indicating the swtching
status using a light indication conprises using a plurality of novable

30l igght sources. 25. The nethod as clainmed in any one of clains 14
to 24, further conprising providing an el ectromagnetic coil; and passing a
current through the electromagnetic coil to affect the switch assenbly. 20
26. The nethod as clainmed in any one of clainms 14 to 24, wherein the rel ay
is an el ectronmechani cal rel ay.



