; ~e3ef'dc| : $6TdBKO15 Novenber 2002 - 1 The present invention relates to a
f'ault detection apparatus for a public lighting systemof the type having a
plurality of lanps, each tanp including an operating and5d¥enaraper2Q02 cuit

i ncorporating fault detection signalling for various portions of the
operating and control circuit Essentially the term'public lighting system
I s used here to enconpass not exclusively public lighting per s

be considered to be the nmeaning of it) but lighting 10 systems mmmm"",mmmm”m
instal lations whether they be knghsfadiebetaEfigHses, gove

installations, sporting arenas or the |ike generall y ext en5| ve ar eas“wgl I
of which tend to have a | arge nunber of Iarrps operating. Mst such | anps

have as t r | g s |atter
tarm s D el ffedibn kR B R Aol Bt atb i OPE phtlTafG dyllei,' 71 o
but obvi ouf khe wpélaavna@arm\ﬂalmoﬂlaxhﬁseeaﬁetdmp]r&lddmgdm eperptirdf archtormwal t he term
"fault! is.used to i nactua cau sfallgreo t he

syst el a '?%?@ﬂ‘gc%ﬂé é’g Sy 'f'?'?ﬁ"g'ﬁt ‘f?g?%ﬁ ?%O'B'fo t'Re OB | ndeed

an i nm nerdonfrddirduitt hat hasn't as of yet caused any serious nal function of
the system but which has produced a condition in the system which
i ndi cates the possibility that 2 0 such a fault nay arise. Inevitably |anps

fail eitheassehtRiy deltérmh gutslialughﬁe@ayysteﬂr 8 ubedHeré hﬁer%ﬁlf)é%t@kd ot her

failure in the oEeratlng and control circuit Indeed |[anps regularly fad

pr emat ur elRyLlRighting persgRsauldRr&nsiiarsd o be theeganing of E bW ighiBons faul ts or,
for ef@wplsgste&e%rt.usta@mm«?e&évbé Ak ﬁre.lnfses vgrﬂﬁ{eﬂﬁ lhflgua%aﬁ? control

circuit Additional anps often suffer, rom
cycling W@W"@éws\és Of!ﬁ'é"k%wqf@Wqul%‘ﬁw agggs. eﬁﬂ@f M’"Fh tesdde bave |ar91?g

conpl et el Xnuﬂ{?:@r&ﬂhﬁl E?&Q?r%p‘iﬁé’&'sﬂ&'n q?a% L2 Rieir stluktPle 10Rire cé}fc%“r 30

There are nany avarr control cCircurt at present, suc
exanpl e) degas dibchbrgentuberanodhis lattardenm Sp&sed ta mcnbe]ﬁmoactlﬁ)alf‘:oearce&f (Srreasit

S0 D) e uaRalid 68LAR WIERBELRET offlr LALELBLIAHL fed aonost s program

for a lanp operating a circ nmeans of a nodern or radio
link ¥®ports detected faults to an 15 Novenber 2002 - 2 operations

centre. Wil ShOLAAT KU BB, P 1000 QRPLRUAS BYFQeish dRbgEN for

i ndi vi dual rn certain si uatlons e rTequire
sone for mfafure ofthe sydtem| a fandttwhm!mswnefﬁmm Iopetah¢reofttbe aystern deintieéd es t he

compl ox arh Bt o ik THs BPEAARRE Y R B iRl bind Shbm <! Y
but which has produced a condition in the system which indicates the possibility that

20 such a fault may arise.

Inevitably lamps fail either due to the simple wearing out of the gas tube or some other

failure in the operating and control circuit. Indeed lamps regularly fail prematurely due

to incomrect power supply either caused by mains faults or, for example, faulty ballasts
25 or igniters in the operating and control circuit.

Additionally, the lamps often suffer, as they get older, from lcyding which causes the
lamp to flicker on and off before failing completely and this is an exceedingly
undesirable situation to occur.
30

There are many available lamp control crcuits at present, such as, for example,
described in European patent Specification No. 0 582 287 (Smeasit S.rl). This
specification describes an intemal auto-diagnostics program for a famp operating a
contro! circuit, which by means of a modem or radio fink reports detected faults to an
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Eur opean Patent Specification No. 205014 ( CEAG Li ght-and

St ronver sorgungst echni k GrbH) di scl oses a fault detection apparatus for a
lighting systemof the type having a plurality of |anp$? NavemherglQd@ ng an
operating and control circuit incorporating faults detection signalling
whereby failure and a fault detectiop signal arising out of that failure is
transmitted via a line to a central €ontrol unit. Further Eur opean Pat ent
Speci fication No. 205014 discloses an optical display nmeans to signal

either a "faultless" or "fault" operation. However, a problemwth this
appar at ugpgratiangzaentre,  Wide sindar sistaras afenkriovenwhitia pravisie evencidilistmentt o | anp

failure, Wy r LS Lyl red of failure after the |anmp
nas. fai | SHAREERRDs FeARE Bllont P S ChR 305 e adnf ity ' o7 )
agai n r etentat host poessgandyich icgletisnand identfits thedatdiesude asfthat ¢f ®isopr ocessor
for the Ei a%osi ng.of . ba er.ﬁ]f L H’re. I?riti(fh Pat ent Specification No.
2222245 8 %’hf%%@‘l%‘es 5! "?'5‘8’)‘3 U Es B SRSTRYE 3N PaySebiSat tery
powesed fonedt@eing. | i ghting equi pnment and is sinply a nethod of testing the
light ingengidby, ofpgaah | UELRSEEcAUINY @ .t esioRArd odicdgnal i yonanghher
type of nonitoring apparatus is described in PCT Patent Specification No.
W92/ 16086 qvisdsStFrrdstephet ket iGE®HLI nidiéd)oa®F chanorfiddits tdrEesséPat i on of
a streetzdighteushiesh £ssemtial! ¥y SQUIPGIES @he ORI HavRdgt Bep BWRPIN yOh £
electrical power to a |anp to determne whether it is V\Dl‘il ng or not.
However , 1##tfe ofedHesel HHUERNIsped f i RAGBHEIdi st e lnprfiittsiitfg and

control pfcadordBl hd9rSYSiLMBdt@ RYBHCRNEnA e Y OB ydethai hed bAathi s
speci ficati.on. 15 Novenber 2002 -2a at is needed is sone relatively

si mpl e siRPEMIGeshiRl atigealnwhet BHP iitnPentite iferlddRnéf traPWdtirdrted to
the failwie or 1iAwi ReNth fRinkwee ebnthel vidual Feriser ldleaddeph FueBnt
appar atus shoyl d be abl e %g di scrjim nate between the t,yges of failure. For
10 exanpPRECUHEAF AN t NRouFBP QLU T M o7 e BalIa P T\ c HiFRIRY WBATE fBed to
bebrlegd,sm}halv\o@itlghe&otapeed};ww@s'ur gﬁnt‘lf)aun_e}c_t ioféaieedti&\/_ﬂj Llao&@eeﬂ,ai byE”e of
a bu or the cycling of a |anp nust rectified as quic as possi bl e.
Unl ess sOFPEMabiarat ghﬂ%t%@ﬁ’%?ys‘tseﬁﬁa& 1PadPee et AR PorEGSPh t he
public 1Badlitght iWngchySkem suchans dastiidedsahoyendde el wpsautod: detecting
an actual fai,luyre of I i s by visual . inspection. of the lanp when it is
oper at i n%’.‘hbdt“gﬁﬂ“%ﬁi ‘gfr fi%mﬁ%n?%/tfe&i I%E?el%%q‘c?ﬁl y3th®these circunstances be
detected by physically testing the operating and control circuits in situ
on a regul ar .basis. .The forner .i.s_extre pegsive t.o do ut t be
done, V\h%‘lf%nct%eg?%ﬂterg?%%luglﬁ:aﬁéfmessoen?% 7@0@%%%&5& 17 F &5 of tsg];?
necessarygaisy neglacts i esesrgucg cloghityng Thystenberedi $ha nesed $0Oraan
appar at us; whi L al:l ow.a faul t ; Si ffich Ly d : at
times V\hullﬁlc %Iéc}sg%lg%%bkégf (;:r%esuc ag&%t?é@?i %% %trtt%ﬁ&r fsaSLcrlﬁllréh g%ggﬁggus
shoul d beateadi | PreacbrqrdrianedNe n e3d2A2idRg peblvanild gheivihgesy dtisrised?5

Furt her, re s [ g | %I to be
readily %%gslﬁ]()%egetagg?g%pa%g%%l saﬁg{%aq%tlr%ys iotglglg%% %%?iéuc |hl‘raiL 6‘3@# on.

St at eneneauigimenty enti 6a Sbnmkc oF dietdodo afthéestideat Fon Lherte indepsdvided a
faun detgelinth RRARILUSARAInG PURLIC Jd:0BLL Ng: Y BLEM Sodlie kyPe Baving a
plurality of lanps, each l'anp inducting an operating and control circuit

i ncor por @M@ THAdl EPRRRECS &R dPYPRINSCONGDT BFT VERT s SperFt vt ion NRe

oper at i ngogd (888t rahaGhfFUil ePEARIgEssSadmiReliatyni e TRk todet egLi on

apparatus f , . _ _
operation of a street 1light which essentially comprises

monitoring the supply of electrical power to a lamp to determine

whether it is working or not.

Howevér, none of these patent specifications discloses the
monitoring and control of a lighting system to overcome the

problems detailed in this specification.



15 Novenber 2002 - 3 conprises: a hostinterface for connection to the | anp
operating and control circuit for the reception of fault_detection signals:
5 a control unit for reception of the fault detection sﬂ@ﬁﬁWP Q2
externally visible signalling device CQ?EQCted to the control unit and
operabl e by the control unit to signal e faun. 10 The invention provides

that the signalling device may be a flag or a signalling beacon. Both of
t hese hav¥hahis neegiad isfoggdelativahiesimple system of apparalus; whereby maiptengnge wel |

known pi essrss.ﬁne?eaﬁbegtéaeabia%e Fﬁu&s&qm%éﬁ?fﬁﬂgfe)/&%iﬁéuéYgrﬁ[f]shqa%gl and can
be easily seen. However, beacons have other advantages 1 n that Xy are
nmore cl eastigh apparblue should benable to disspainate: betweepube typesayf failuteo Bot r act

2Lt oab! On exdhib, Akl Glu6RER' i 2 o SAURER b VE0TId Redd Bobo PAOLLAL [ - TMUS

reporting of 'a fadl necess ve t0O be repor nebody
sol el y al wouldtred riebd ¢ baagigentyuectified, whilte thexfaigee ef albeilbnedtheboyciatghafra

enpl oyees, or simply the gener ke, 20 ldeally there is provided
additionafanipl'aﬂél%e?/rﬁ&#'ﬁ%g u'?@ra s’%e%a‘lbﬁeg the fault detection signal to a
host control station, which signalling nmeans can provide a short range
radio sig for sending. the faul ect i signal to.a. renote t

ol i ver Jlessreame Aabpad Sfteofull xS e 0 RSt 4B BBtk (o be o
vent 18l hugttingt system, suahitascdesdnbed dtmve the drdy dvajewt detectingsan hetuabxanpl e,
mai nt enance, personnel . qQr other enplo ravelling in a partjcular area
can query?ﬂ'é‘FeeEES?W%ﬁgHrvﬁ%g'W%oﬁy @qﬁ%@r’ 3’%‘83“36 opg ait'ﬂr???m her any
are show g it tfalire Rah ohine imthesel siuinatarideissbe Yetdtbdd ByCphyaicaingnal | i ng
means and, assocj at ed hand hel d devi ce need only bg fitteda_ho and ysed with

sel ected fentpd the ogedfiag and GAMEY Argiisin Sy an.a & PaREH el BE AYMSA 1S hei r
rel ative ieiie@nbREPerdivd © dd)BubMasehe dbad]Wtileans Yatie? Roudh Mot@sssrtrgi nent  of

the invention) the fault detection apparatus is housed in a separate plug

in udlt f 3PdCORtEISfien neeesSAY asiRglectily evem MeRCostlY. retro-fitting. 15
Novenber 2002

Thus, there is a need for an apparatus which will allow a fault to be easily
efficiently detected at times which are suitable for such detection. Further such an
apparatus should be easily incorporated in existing public lighting systems.

25
Further, there is a need for an apparatus which will aliow the fault to be readily easily
detected at times that are suitable for such inspection.
Statements of Invention

30

According to the invention there is provided a fault detection apparatus for a public
lighting system of the type having a plurality of lamps, each lamp including an
operating and control circuit incorporating fault detection signalling for various portions
of the operating and control circuit characterised in that the fault detection apparatus



- 4 ldeally the control unit includes analysis neans for fault detection
signals to identify a particular fault and to cause the Si gnal | i n% 8evi ce
to emt a signal indicating the said fault. The advanta 2t hat
mai nt enance personnel can be alerted to the seriousness of the fault or
potential fault. In certain cases thi8 might require imediate S

mai nt enance attention such as the replacenent of the lanp, while in other
cases it mght be possible sinply to note the fault or inmnent fault and
to plan saampfisast i ne mai ntenance. | n another enbodi nent of the invention
the control unit includes neans for 10 deactivating the lanmp in response to
the identification of a fault The advantage of this is that if the fault is
serious then ayREBihteratd 1or boinecfIPtodAS 1% S1RARINGVAHAEEhrtF Brchi for it

exanple, a lanmp that is cycling. The control” unit" may incorporate an

oscil l ating ci reqsptionyef faylt detecorrsigpalsr . both of these 15 are suitable ways
of opegating the device. Ideally the signalling device is a high intensity
| i ght source, which may, for exanple, emt a coloured |ight which can
change dependi ragcootioliunit far sedeptiandaf tine fault detedoarsigral; eangbvi ous advant ages to

t hese 20 The control unit includes an additional indicator |anp to signal
correct operation of the circuit and the signalling device. The advant age
of this is thatanr extetinally visiblee sighallingrdelice haonnéedted toathye  coatrot euniithand aul t

detecti on apparat us n r 1y the control unit includes
addi ti onal contqp81a dé f‘g‘%t‘}ﬁw\{%r?@f‘ﬁﬁ‘é ?ah'@ signal |i ng device during

certai@ ti rres There I s absolutely no point in having the signalling device

operating Jj I nst, tg’é\":};\hrou out t he night and only needs to be

oper at ed ?ﬂ%m \tx ?15‘9“ ng devicampy be g figg o ing geagon. 3 o
Simlarly,pdth oamesenmdmeieaavatnmgeeomqisetmlatﬂdgnigIsuﬁ;ﬂé it iD8 e RAGRATS tO
control the |evel of ght during which the signalling device operates.

Agai n t hi PIGEIf aﬁ%‘?"@?‘? “P?é!sf’rf&sefj RBIMINYLYRES RS swichaerae and £3p beeagsflyiseena beacon

can be il |yeWdial, Bdadons AW stherd RaAged ihdiat i e mord|QediRFYiSBI8 aRE cRPVET .
Indeed inrelation to this ideally the signalling means operates in a | ow

pover LProdebe onetateg inssira wgp as to 9 aientign, sush @s; farixample. by Causi@nt i on
The presenhehny a0 8R al lokr. bﬁlu@éﬁorﬁtlidaaf b*ad‘(‘d@erssﬁ&%cgg% hQ@e {oPhd owi ng

description of sonme enpodi ments thereof) given by way of ekxanple only
descri bed reported by somebody solely allocated this task, but may, for example, be made by

other employees or simply the general public.

20 Ideally there is provided additional signalling means for sending the fault detection
signal to a host control station, which signalling means can provide a short range radio
signal for sending the fault detection signal to a remote but relatively near host station.

indeed the host station does not have to be a central host station, but can be a hand-
25 held device. Thus, for example, maintenance personnel or other employees fravelling

in a particular area can query detection apparatus within a local area to ascertain

whether any are showing a fault or not. The advantage of this is that such a signalling

means and assodciated hand held device need only be fitted to and used with selected

Ia"r‘nps in a system which lamps can be chosen depending on their relative importance
30 to the overall lighting system.

in one embodiment of the invention, the fault detection apparatus is housed in a
separate plug in unit for connection to the lamp. This allows for retro-fitting.



5 wth reference to the acconpanying drawings in which: Fig. 1 is a
functional block diagramof the invention; Fig. 2 is portion OL an
operating and control circuit for a gas discharge 10 | atpNogegeer 2083 o
2(d) are enlargenents of the simlarly identified portions of Fig. 2: 15
Fig. 3 illustrates a further part ol ghe operating and control circuit for
the lanp incorporating fault detection apparatus according to the present
i nvention; Figs. 3(a) to 3(d) are enlargenents of simlarly identified

ortions Qf Fi.g 3: 20 Fig. .4 ] .dj LG Vi f J er

gnbodi rren@e?w “%18°qtrr?\§ﬂ'ﬂ{:f‘ng?esah@a%'sgqng%{s%%?3‘5?@%9?%99?@%@ 42 still
furt helr | epdoiotiananiit aﬁdhtoi‘@u:wu&f\fibmﬂling%ﬁeft? en}itmgn;aaltih@cathgwh@ gaidan ;j
initia to : there_is illustrated a fault detectio ar at us

i cat exfebndhdi adjaRos ok s s AR CBANERIS POTSORRAl ST BRgARTRA Boired

gener al | ysémgudriags bethe FAING? pbtefBalFhull 1h eértEineasea tis Mightr infmédigdat i ng
system The lanp 2 conprises a | anp operati nt% and control circuit 3 and a
gas dPschBpiglenaigr.atientian syl ap 40¢ rerReesent ofnthg lyap.avile i obgRraseed a host

i nt er f acemgnf B& Pssam@gﬁﬂ tol ot R faBITRr PRGN AW AFtoCHBR sBhe Gbitnai t 3 for
the reception of fault detection signals The fault detection apparatus 1

further |mMantgsaace; control unit 6 connecting to the host interface, which,
in turn, is connected to an externally visible signaling device 7. As wll
be 15 Novenber 2002 - 6 described hereinafter, the signaling device can
be a conviananethed embtwdinant aofs ithg dhvengob dhe orontdl sipit cintliudes aneansuderd on of

faul t; ,det ect | ' ' [0 S j | it

w || 18e" cSEEr B RREEID RS TS bo el RBTB AT | T BUBNGRBRC (o

faul t si gthislis that ifrthafiditis sedousahér aatochaticadg thedamp equibecdaactivetabsucht e or
hausti v iptiop. | t t he | 2 t [ I

exhaus |v§%??erse%é'|n§‘tgl gg tﬂeﬁgﬁé ion) e lanp 2 operates in normal nmanner

until a f t '"P‘arrp 10 operating and control circuit 3.
When a fault, which can be an immnent fault, as

The control unit may incorporate an oscillating circuit or an opto-coupler, bath of these

15 are suitable ways of operating the device.

ldeally the signalling device is a high intensity light source, which may, for example,
emit a coloured light which can change depending on the fault identified. There are
cbvious advantages to these.

20
The control unit includes an additional indicator lamp to signal correct operation of the
drcuit and the signalling device. The advantage of this is that routine inspection will
show if by any chance the fault detection apparatus is inoperative.

25 Ideally the controf unit includes additional control means to only operate the signalling
device during certain times. There is absolutely no pointin having the signalling device
operating in many instances throughout the night and only needs to be operated when
pe}ople can see it, or are likely to be inspecting it.

30 Similady, in one embodiment the control unit includes light sensors to control the level
of light during which the signalling device operates. Again this just merely means that
the time in which, for example, a beacon can be illuminated is controlled and thus
there is no wastage of power. Indeed in relation to this ideally the signalling means
operates in a low pawer mode.



menti oned above, is identified in the |lanp operating and control circuit 3
a . signal is sent through the host interface Sto the control unit 6 which
then causes the signaling device to emt the appropri at® Noygmber 24@2
signaling device will, as nentioned ahove, give a clearly visible signal.
This visible signal can allow the detettion and recordal 15 of faults
during daylight hours when the public lighting systemis not operating.
Further it does not require the use of technically trained or indeed
speci f i calQeiaiasiaessry hpdaventionk can be detected by concerned

enpl oyees. Referring nowto Figs. 2 and 3 there is illustrated a | anp
operating and control circuit 3 2 0 in detail which incorporates in it the
faul t det éieipresenp pveatiorswilifbet hereptieartynindersieod fram the fBlidwingi ng firstly to

Fig. 2 and, Figs. 2(a) to 2(d). the |anp operating.and control circuit is
again i derﬂels?'ﬂg'anlﬁé‘/ s%:wg qniéo@@ﬁ%tgﬁhﬂﬁgfgﬁvggBémyt%ﬁgxqjgée& c eaﬁ’:ﬂée‘#]arrp 4is
not bu§ wauithdreRseicetoané adcdmpagirigadra®ing8 in Whighnai ns i nput is indicated at
11 and 2 5 as is conventional the mains feed is a full wave rectifier

i ndi cated generally by the inference nuneral 12. The renai nder of the
circuit illustragefisidfunt@onalblotk diagfdnk bEthedmlentigef ul and innovative way
of operating and controlling the tanp and is the subject of a co-pending
pat ent application. However, a description of this, its features and

advant ages are gigr 8!i¢\dont 8f bR opgerRRRQNANd BYARSI Greuit AtYa WRls! dikErpiige 3 O
circuit for lanp control and operation would be equally applicable to the
presel® inventil@mp: Sinmilar remarks apply to portions of the remai nder of
the circuit illustrated in Fig. 3. At 13 is indicated the connection
between the circuit of Fig. 2'and of Fig. 3. The sane reference nuneral
appear s on eaclFigs.2(h)tg.2(d) a6 eniargements 20 U@ sirrildriyridentified partions BF gig. 3 and
Figs. 3(a) to 3{d), the lanp operating and control circuit 3 includes a
power factor corfitrol indicated generally by the reference nuneral 14 and a
pul se wi dt h nodul ator indicated generally by the reference nuneral 15. A

| anp nitoring..ciLcuit indj LI .t h . | 16 is
provi 2. As haeds iilisleld e SHER AARC ey ool nd EorileP REGPIERHE' 7, 1.2
| anp operating lamg aeotposating faull te@chon dppacatioe cicadrding tos thearpgesent
irrelevant to the o] eration of the invention except in so far as there is a
| anp operation " |$%8ri ng circuit provided or at |east sone way of
identifying or accessing easily fault signals. 10 The fault detection
apparatus 1 include i,Gr oprocessor contral lLer, 20 for a jnterface
for connection 'gstﬂé)aqc’arg{é)r ﬂ%e ?rpﬁ'b'eatﬁd’?ém%pﬁfdeegﬁegﬁﬁgnsf%ﬁ%‘edcepti on of
the faglt detection signals fromthe tanp nonitoring circuit 16 and al so as
s connect ed t o Gp? SEAIERLS HERGAR: Alir SSBRAHRTL ob % RHEMSR: er ol
contacts 22, ingggirn) are connected to 15 an externally visible signalling

device, not shown. In normal gas discharge | anps, due to wear and tear over
time, the voltage across the

Fig. 5 is a diagrammatic view of a still further embodiment of the invention.

25
Referring to the drawings and initially to Fig. 1 there is illustrated a fault detection
apparatus, indicated generally by the reference numeral 1 and a lamp indicated
generally by the reference numeral 2 forming part of a public fighting system. The
ldmp 2 comprises a lamp operating and control circuit 3 and a gas discharge tube 4.
30

The fauit detection apparatus 1 comprises a host interface 5 for connection to the lamp
operating and contro! circuit 3 for the reception of fault detection signals. The fauit
detection apparatus 1 further includes a control unit 6 connecting to the host interface,
which, in tum, is connected to an extemally visible signaling device 7. As will be



contacts 10 rises. Typically the voltage may start at 80 volts opti mum and
keeps rising until it reaches 120 volts when the phenonenon of ¢ I.ng
occurs. Wien this happens 20 the gas discharge |anp swi (5 Bh’eg%gogff in
rapi d succession, which is a very undesirable result. In operation the |anmp
nonitoring ci rcuit 16 senses when thes wol tage across the lanp 10 strays
froma certain level, either due to the lanp cycling or to sone other fault
on 2 5 the circuit Wen this happens the m croprocessor controller 20 sends
a high tog 'tﬂa@éh o- coupl er
21 whi ch |én8r¥%uran I'ves t[-.%%;ggglt y Vi SI %\Ie'[gh‘Fei'ﬁt'&r"%[l %%'?3 3 ném£’Th| sis a
rel ati velBeaspmpl e way of carrying out the i nvention. 30 The m cr opr ocessor
controller is programmed to anal yse the signal received-and to carry out
the additional operation of switch-off of the |anp when the voltage exceeds
some pr esktspeeifielconstafotion iomgamlb dEtegtnom)apph«am issdasictibed iratsotheadétail| t

[ mvent | orSkHE RoRGVEr il beradhatet et e FRsnodapa e caRtae SHIEDRO-f n f aul

det ect i onpraggRrsath satﬁps@ms)rsp@é@ity@:aﬂam@%hﬂ dodd nbtreiqtige an eldtidratdtoer f ace 32.
Mount ed in the casing 31 is a short wave radio transmtter, only the

ant ennae @¥aystivgAESRIPONShown. Al so i ncl uded and visible on the exterior of
the casing is an externally visibl e 5 signalling device forned froma
signal ling beacon 34. An indicator |lanp 35 and a |ight sensor in the farm
of a phot'Bé‘Pé@E‘?‘? dheamp %@eaatesmwsttamf&éanm gfayitip detegteddtherlgmpor i ng a

cont gl «EB?\%FG&J&% tMeﬁhé’ﬁ‘i Itt‘“’@&ﬁféggtﬁﬁ:ﬁcé gﬁer?rfmﬁte%%tk] i, 'ag beacon

34 and the |nd| cat 35 and t he phot oe 36 I's housed within
me casi ngMmentiongy abovm ds :deatﬁednn dhe amphopsrating; andycontroll cifcyib Bya @fgnabﬁal and

many 10 et BHGIBRhE nEQe @%ﬂe%n@d?@ﬂﬁﬁugxescr&%%ﬁégy e ren arried

out Thus appar at us a s circult etoits
funct i on. deNidedeemitrthe appropmate hgealcaﬁte mﬂammdmmedwu.rafnsﬁmﬁmﬁdwpve devi ce

37 1S oPr OWkdlEoahd VARE! P Tl Bl ol LR U U5 FStoLAS, BRI MY D

fitted to an rcul avi ng ace
si gndbl i nof laals daridg! daylight bpmsaMmerDtheaplitmgIlghﬁm ﬂgsteiattemtedpemnpgow de an

i ndi cati Oﬁurmer .PSoSt & ?equggttﬂg usaean ter fiic, ﬁﬂr%ﬁgg ror ift e%%g@:ll‘«l:altgnd' cate

whet her t ection appara opera
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cell 36 is provided so as to ensure that the signalling beacon 34 only
operates under certain anbient |ight conditions. Generally speaking this
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‘Refening firstly to Fig. 2 and Figs. 2(a) to 2(d), the lamp operating and control circuit is
again identified by the reference numeral 3 and the gas discharge lamp 4 is not
shown, but would be connected to contacts 10. The mains input is indicated at 11 and
25 as is conventional the mains feed -is a full wave rectifier indicated generally by the
reference numeral 12. The remainder of the circuit illustrated in Fig. 2 is a
particularly useful and innovative way of operating and controlling the tamp and is
the suhject of a co-pending patent application. However, a description of this, its
fe)atures and advantages are irelevant to the present invention. Any well known
30 circuitry for lamp contro! and operation would be equally applicable to the present
invention. Similar remarks apply to portions of the remainder of the circuit
illustrated in Fig. 3. At 13 is indicated the connection between the circuit of Fig. 2 and

of Fig. 3. The same reference numeral appears on each drawing.



The si'gnal ling beacon 34 may be so constructed as to give different signals
depending on the fault detected such as, for exanple, intermttent_ fl ashing
or continuous flashing. Further it is envisaged that thd2d¥QyuesmbengP02eacon
may be so arranged as to provide |ights of different colours. The

signal ling beacon could by use of a different coloured 30 Iight indicate
correct operation of the fault detection apparatus instead of using a
separate indicator such as the indicator lanp 35. Referring to Fig. 5 there
i s il ust rRgfeming nowrtotfde. T and FiascBiadto 3(d)pihe dammoperating aird eentiobeirceibpar at us
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been descri bed a host station_in the formof a hand-held device, it wll be
appr eci at & & le2st s9e wan of identifying aaseessingpasiyaUltsianalsd i ndeed signal s
could be sent down the nains wire to a central control unit However, a
hand- hel d device could be relatively useful in that it allows gradual
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high intensity |ight source, such as Xenon | anps) hal ogen | anps) high

intensity lh lﬁgﬁnal gas discharge lamps, due to wear and tear over time, the voltage across the
contacts 10 rises. Typically the voltage may start at 80 volts optimum and keeps fising
until it reaches 120 volts when the phenomenon of cycling occurs. When this happens
20 the gas discharge lamp switches on and off in rapid succession, which is a very

undesirable resulit.

In operation the lamp monitoring circuit 16 senses when the voltage across the lamp
10 strays from a certain level, either due to the lamp cycling or to some other fault on

25 the circuit. When this happens the microprocessor controller 20 sends a high to low
signal to the opto-coupler 21 which tums on the opto-coupler 21 which in tum drives
the extemally visible signalling device. This is a relatively simple way of camying out
the invention.

30 The microprocessor controller is programmed to analyse the signal received and to
camry out the additional operation of switch-off of the lamp when the voltage

exceeds some preset level.

Refering to Fig. 4, there is illustrated a fault detection apparatus according to the



3 0 ofr simlar devices. It will be readily appreciated that depending on
requirenments that the fault detection apparatus of the ﬁ)re ent i nvention
u

can provide a relatively unsophisticated report of a fa t2093y

di scrim nati on between types of faults, 15 Novenber 2002 - 10 or can,
usi ng suitable programm ng and for exgml e queryi ng devices, provide
considerable information to public lighting operators to optim se the
efficiency of the operation of the system 5 In the specification the terns
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be varied showrboAlsodmimtedLantil\miblabd mtEEﬂehomeha ¢asingds aﬁmnﬁﬁllykliaibled a| ns.
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faul tl ess operation or detection SI% | 1'ing for various_ portions of the
oper at i ng fFUMNT FPREM usjtandiconpegted aﬁﬁﬁlWP@?&q“i’ dhe sigraliing beagon)

conpri ses 34Ot .hafcafd‘rasfﬁp (3B ah@lthe 9ﬁae%rebne def 368 Ho’%méd%ﬁfr?‘iﬂe”g and
control circuit (3)_for the reception of fault detection signa a control

unit (6) f8%ing etlept Tom ensirugionaaf suek sCirsyibiyaisi Brgely oplianal aeq! deanyon
signalg anExgehams!could sé Bb&d © ena&.é 'uw%rﬁ/gm&]euh(@ cdrfle@Rut CFhliy e 9nal

both faultless operation and fault condi aracterised inthat the
faul t det @ep3rahisaqshits cloayit(is d)esmheﬂﬁm reé@r@pcet tocits: fuprelions A bestistaomjser at i ng

w11 T eag W EEHndobla bicntfbBle S FRRUBH. L P01 Ui Gi'E1 &St gnal 1 ng
device (7) connect ed to the control uni t (6) and operating by the control
unit (6) HrPoﬁérQ(a‘&l mtehﬁu{.;-maﬂﬁ %tgc@bﬂ tapﬂ.ﬁ]raIuQ Einéyatgg)ﬁtted to any lamp control
15 circuit having an VO interface. The signalling beacon 34 will operate on a fault being
detected to provide an indication of the status of the lamp. The indicator lamp 35 will
indicate whether the plug-in fault detection apparatus 30 is operable or not,
irespective of whether it is indicating a fauit.

20 The photoelectric cell 36 is provided so as to ensure that the signalling beacon 34 only
operates under certain ambient light conditions. Generally speaking this would be
daylight, or it may be possibly restricted to certain hours of the day. The photoelectric
cell 36 could be used in combination with a time clock or indeed could be replaced
by a time clock or any other timer.

25
The signalling beacon 34 may be so constructed as to give different signals depending
on the fault detected such as, for example, intermittent flashing or continuous flashing.

Fl_Jrlher it is envisaged that the signalling beacon may be so amanged as to provide
Iigf\is of different colours. The signalling beacon could by use of a different coloured

30 light indicate comect operation of the fault detection apparatus instead of using a

separate indicator such as the indicator lamp 35.

Referring to Fig. 5 there is illustrated a further construction of plug-in fault detection
apparatus indicated generally by the reference numeral 40 which has an /O interface



2. Afault detection apparatus (1 ) as clainmed in claim1 in which there is
‘provided additional signalling neans for sending the fa detgct& 8 si gnal
to a host control station (37). 3. A fault detection appabMaVeRees § 2s
claimed in claim2 in which the additional signalling neans provides a
short range radio signal for sending fhe fault detection signal to a renpote
but relatively near host station (37). 4. A fault detection apparatus (1)
as claimed in claim3 in which the host station (37) is incorporated in a
port abl e dtanddas anExtehallgvisible 3igodllingl device iA thischse aledbmentional 8agpdlat us (1)
as claimed, in claim4 in which portable device i .hand hel d deyice. 6. A
fault "ot BBER san B enersie 1o ssuS tuRs ihsions, W7 it mjown dvenwni ch
the faul tintipeldiiass arNdemtifed Whér&&eﬁ&ﬂ&@s{aﬂaﬁd@ﬁpar ate plug in unit
(30) for connection to the lanp (2). 7. A fault detection apparatus (1 )as
claimed in any preceding claimin which the control unit (6) includes nmeans
for addi t in0fsdrhtiond fitCdxiakiipld RO tHeNSositRAMA this QBudah&dd @t the BarhWds: 8. A
fault detection apparatus (1 ) as claimed in any preceding claimin which

the cont r 8PerA¥NG in(thy cReFtHRdeE. ke pasiiaaailistraizd by tprefeense tnusierdli gnal s to
| dentify go@piid %b@r%fﬁaa&'isti 9:& %}1& ?gﬁﬂg [pBEﬁoéhﬂBPii intiBSted fhat e |é.¥\kl to emt

a signal indicating the fault. detection apparatus a ainmed in
any pr eceiinedorgespperatingavhi ch the control unit (6) includes neans for
deactivating the lanp (2) in response to the particular fault identified.
10. A fault detection apparatus (1 ) as clained.in any preceding claimin
whi cl0t he Whila i thie emtiotin{edits descdbadaladvedheara has bedd dascatgda hastistatiorlih. A faul t

det ecti on a ra cl aj i.n_an edi ng claimijn which the
control uﬁfeﬁo%%fpgﬁ%‘i’ﬁ%? %gﬁge,a{h\m@g:faoa_pgr(ﬁ%feg{tﬁ%ﬁy)cgn%_ﬁo;ﬂjs*ag et ection
appar at us bé lis¢d and Gideedesibnals eould pe seatidawn thieanaing wirevto altehtnal congrolal | 1 ng
device (7). is,a flag (42 3, A fault detection_ apparatu 1 s_cl ai ned
0 ey pr b Ryetdior hatk el darice Blidine witg Rerdh Fef it loks gl g
beacon ( 3{8tro-fittirkgof ey dsviverac2oingtd thelgreseht inaentiondet ect i on apparatus (1 ) as
cl ai ri%d inclaim13 in which the signalling beacon (34) is a high intensity
| i ght"“source (34). 15. A fault detection apparatus (1 ) as clained in 13 in
\é\hi ch t he vaiilgnal the Renbodmestits (cﬁéc)n‘begi ét@v@ldhobﬂdkﬁﬁblérug hfs?]d 1ﬁ.opéfar@la| t ]

etection a ratus (1 as clainmed in claim15 in ich the col gur changes
dependi ngs'gﬁg'?% Heagpn. %@Vi hee&’.ea"f’f‘. may; b %’“‘@é‘t B3 GiMels pRAY (1) as
cl ai mred | aradgenidgcedi ng claimin which the control unit (6) includes an

addi tional indicator lanp (36) to signal correct operation of the control
unit (6) and the signalling device (7). 18. A fault detection apparatus (1

) as g ai KRGl Ao BYYipPre&aRdithak dyadthar sBlid\Bhtelbr letRré RREH Ricabidvice(@lud Ncl udes -

additional control neans to only operate the signalling device (7) during
certain tbfaged.

One of the great advantages of using a flag rather than a beacon is that once the flag
has been operated then no further power is required untit the flag is reset.
25

Itis envisaged that the units would operate in a low power mode.

It will be apprediated for example that the signalling beacon may be provided by any
h'réh intensity light source, such as Xenon lamps, halogen lamps, high intensity LEDs

30 or similar devices.

it will be readily appreciated that depending on requirements that the fault
detection apparatus of the present invention can provide a relatively

unsopﬁisticated report of a fault without any discrimination between types of faults,



19. A'fault detection apparatus (1 ) as claimed in any preceding claimin
whi ch the control unit (6) includes light sensors (35) to control the |evel
of light during which the signalling device operates. 15 November2002
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a control unit (6) for reception of the faultless operation or fault detection
signal;

an externally visible signalling device (7) to optically signal both faultless
operation and fault conditions characterised in that the fault detection
apparatus (1) further comprises:

means for the operating and control circuit (3) for detecting an imminent
fault in the system that will lead to failure in the lamp (2); and

the externally visible signalling device (7) connected to the control unit (6)

and operating by the control unit (6) to signal the imminent fault in the lamp.

2. A fault detection apparatus (1) as claimed in claim 1 in which there is provided
additional signalling means for sending the fault detection signal to a host control
station (37).

3. A fault detection apparatus (1) as claimed in claim 2 in which the additional
signalling means provides a short range radio signal for sending the fault detection
signal to a remote but relatively near host station (37).

4, A fault detection apparatus (1) as claimed in claim 3 in which the host station (37) is
incorporated in a portable device.
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7. A fault detection apparatus (1)as claimed in any preceding claim in which the

control unit (6) includes means for additionally deactivating the lamp (2) on
detection of a fault.

8. A fault detection apparatus (1) as claimed in any preceding claim in which the
control unit (6) includes analysis means for fault detection signals to identify a
particular fault and to cause the signalling device (7) to emit a signal indicating the
fault.

9. A fault detection apparatus as claimed in any preceding claim in which the control
unit (6) includes means for deactivating the lamp (2) in response to the particular
fault identified.

10. A fault detection apparatus (1) as claimed in any preceding claim in which the
control unit (6) incorporates an oscillating circuit.

1. A fault detection (1) apparatus as claimed in any preceding claim in which the
control unit (6) incorporates an opto-coupler (21).

12. A fault detection apparatus (1) as claimed in any preceding claim in which the
signalling device (7) is a flag (42).

13. A fault detection apparatus (1)as claimed in any preceding claim in which signalling
device (7) is a signalling beacon (34).
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<=>7 @GABCIIEFGA JHUH\VHEIBCHSB Tapparatuq (1)"as elhiobell igharjyk pretoediny skainv Wi whidh} the
control unit (6) includes an additional indicator lamp (36) to signal correct operation
of the control unit (6) and the signalling device (7).

18. A fault detection apparatus (1) as claimed in any preceding claim in which the
control unit (6) includes additional control means to only operate the signalling
device (7) during certain times.

19. A fault detection apparatus (1) as claimed in any preceding claim in which the
control unit (6) includes light sensors (35) to control the level of light during which
the signalling device operates.



