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“Thie present invention relates to a fault detection apparatus for a public lighting system
of thie type having a plurality of lamps, each lamp including an operating and control

5  circuit incorporafing fault detection signalling for various portions of the operating and
control circuit.

'Essentially the term *public lighting system' is used here to encompass not exclusively
public lighting per se as would be considered to be the meaning of it, but lighting
10  systems for installations whether they be industrial premises, government installations,
“sporting arenas or the like generally extensive areas, all of which tend to have a large
number of lamps operating. Most such lamps have as their source of jJuminescence
a gas discharge tube and this latter term is used to describe the actual source of
"the light flux in the lamp but obviously other sources could be used.
15
In this specification the term "fault’ is used to indicate an actuat fault which causes
‘féilure of the system, a fault which causes inefficient operation of the system or indeed
an imminent fault that hasn't as of yet caused any serious malfunction of the system,
but which has produced a condition in the system which indicates the possibility that
20  such afault may arise.

inevitably lamps fail sither 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  origniters in the operating and control circuit.

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

There are many available lamp control circuits at present, such as, for example,
described in European patent Specification No. 0 582 287 (Smeasit Sr.l). This
‘spacification describes an intemal auto-diagnostics program for a lamp operating a
control circuit, which by means of a modem or radio link reports detected faults to an
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such apparatus should be able to discriminate between the types of failure. For
10  example, the fault could occur in a ballast, which fault would need to be rectified, but
would not need to be urgently reclified, while the failure of a bulb or the cycling of a
lamp must be rectified as quickly as possible.

Unless some elaborate detection system for faults is incorporated in the public
15 lighting system such as described above the only way of detecting an actual -

failure of a lamp is by visual inspection of the lamp when it is operating. Potential

or imminent failure can only in these circumstances be detected by physically.

testing the operating and control circuits in situ on a regular basis. The formeris

extremely expensive to do, but must be done, while the latter though not essential
20 and costly is often necessary as neg[ect is even more costly.

Thus, there is a need for an apparatus which will aliow 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 allow 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
oherating and control circuit incorporating fault detection signalling for various portions
of the operating and control circuit characterised in that the fault detection apparatus
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a host interface for connection to the lamp operating and controf circuit for the
reception of fault detection signals;

a control unit for reception of the fault detection signal; and

an extemally visible signalling device connected to the control unit and
operable by the control unit to signai the fauilt.

The invention provides that the signalling device may be a flag or a signalling beacon.
Both of these have their advantages. The use of a flag is simple, it is a well known
piece of apparatus that is used on many types of switchgear and can be easily seen.
However, beacons have other advantages in that they are more clearly visible and can
be operated in such a way as to attract attention, such as, for example, by causing
them to fiash on and off. Thus reporting of a fault does not necessary have to be
reported by somebody solely allocated this task, but may, for exampie, be made by
other employees or simply the general public.

Ideally there is provided additional signalling means for sending the fault detection
sighal 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-
held device. Thus, for example, maintenance personnel or other employees traveliing
in a particular area can query detection apparatus within a local area to ascsrtain
whether any are showing a fault or not. The advantage of this is that such a signalling
means and associated hand held device need only be fitted to and used with selected
lamps in a system which lamps can be chosen depending on their relative importance
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.
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maintenance.

in another embodiment of the invention the control unit includes means for

10  deactivating the lamp in response to the identification of a fault. The advantage of
this is that if the fault is serious then automatically the lamp can be deactivated such
as, for example, a lamp that is cycling.

The control unit may incorporate an oscillating circuit or an opto-coupler, both of these
15  are suitable ways of operating the device.

Ideally 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 advantageé to these.

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

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

30  Similary, in one embodiment the control unit includes fight 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 power mode.
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The present invention will be more clearly understood from the following

description of some embodiments thereof, given by way of example only described
‘5  with reference to the accompanying drawings in which:

Fig. 1 is a functional block diagram of the invention;

Fig. 2 is portion of an operating and control circuit for a gas discharge
10 lamp;

Figs. 2(a) to 2(d) are enlargements of the similarly identified portions of Fig.
2;

15 Fig. 3 illustrates a further part of the operating and control circuit for the
lamp incorporating fault detection apparatus according to the present
invention;

Figs. 3(a) to 3(d) are enlargements of similarly identified portions of Fig. 3;
20

Fig. 4 is a diagrammatic view of an another embodiment of the invention;

and

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 fllustrated 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 lighting system. The

lamp 2 comprises a lamp operating and control circuit 3 and a gas discharge tube 4.
30

The fault detection apparatus 1 comprises a host interface 5 for connection to the lamp

operating and control circuit 3 for the reception of fault detection signals. The fault

detection apparatus 1 further includes a controt unit 8 connecting to the host interface,

which, in tum, is connected to an extemally visible signaling device 7. As will be
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the lanp operating and control circuit for the - recepti on of
fault detect wiyoomo@apal S; a control unit farceesapedson of
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A specific construction of fault detection apparatus is described in some detail

5 below however it will be apparent that the technology to capture, analyse and
process such fault signals is readily available and does not require an elaborate or
exhaustive description.

In operation, the lamp 2 operates in normal manner until a fault is detected in the lamp

10  operating and control circuit 3. When a fault, which can be an imminent fault, as
mentioned above, is identified in the lamp operating and control circuit 3 a signal is
sent through the host interface 5 to the control unit 6 which then causes the signaling
device to emit the appropriate signal. The signaling device will, as mentioned above,
give a clearly visible signal. This visible signal can allow the detection and recordal

15 of fauits during daylight hours when the public lighting system is not operating.
Further it does not require the use of technically trained or indeed specifically
appointed employees, but can be detected by concerned employees.

Refening now to Figs. 2 and 3 there is illustrated a lamp operating and control circuit 3
20 in detail which incorporates in it the fault detection apparatus of the present invention.

Referring 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 lamp and is
the subject of a co-pénding patent application. However, a description of this, its
features and advantages are irrelevant to the present invention. Any well known

30 circuitry for lamp control 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.
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or &t least some way of identifying or accessing easilly fault signals.

The fault detection apparatus 1 includes a microprocessor controller 20 forms a host
interface for connection to the lamp operating and contro} circuit 3 for reception of the
fault detection signals from the lamp monitoring circuit 16 and also as a control unit to
operate the apparatus. The microprocessor controlier 20 is connected to an opto-
coupler 21 to extemal contacts 22. The extemal contacts 22, in tum, are connected to
an externally visible signalling device, not shown.

In normal gas discharge lamps, due to wear and tear over time, the voltage across the
contacts 10 rises. Typically the voltage may start at 80 voits optimum and keeps rising
until it reaches 120 volts when the phenomenon of cycling occurs. When this happens
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
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 tumn drives
the extemally visible signalling device. This is a relatively simple way of carrying out
the invention.

The microprocessor controller is programmed to analyse the signal received and to
carry out the additional operation of switch-off of the lamp when the voitage
exceeds some preset level.

‘Refening to Fig. 4, there is illustrated a fault detection apparatus according to the
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signals to identify a particular fault and to cause the signalling
device to emt a signal indicating the said fault. The advant age of
this is that mai ntenance personnel can be alerted to the seriousness
of the fault or potential fault In certg@ o cases this .nmight require

i medi ate 5 mai nt enance attention such as the replacenent of the |anp,
while in other cases it m ght be possible sinply to note the fault or

i mm nent  faul 3@ idvenitn@Ramély 8 piugtih iR detection dPphraiueBdNCThe plug-in fault
detection apparatus 30 incorporates a casing 31 having an /O interface 32. Mounted
in the casing 31 is a short wave radio transmitter, only the antennae 33 of which is
shown. Also included and visible on the exterior of the casing is an externally visible

5 signaling device formed from a signalling beacon 34. An indicator lamp 35 and a light
sensor in the form. of a photoelectric cell 36 are also provided. Suitable circuitry
forming a control unit and connected to the short wave radio, the signalling beacon
34 and the indicator lamp 35 and the photoelectric cell 36 is housed within the
casing 31. The construction of such circuitry is largely optional and many

10 arrangements could be used to enable the invention to be carried out. Thus the
apparatus and its circuit is described by reference to its function. A host station in
this case a hand-held transmit/receive device 37 is provided.

In operation the plug-in fault detection apparatus may be fitted to any lamp control

15 dircuit having an O 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,
imrespective of whether it is indicating a fault.

20 The photoelectric cell 36 is provided so as to ensure that the signaliing 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.

Further it is envisaged that the signalling beacon may be so aanged as to provide
lights of different colours. The signalling beacon could by use of a different coloured

30 light indicate correct 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 I/O interface
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operating in the comect mode. In the position illustrated by the reference numeral
42(a) this shows a fault is imminent and in the position 42(b) it indicates that the lamp
is no longer operating.

10  While in the embodiments described above there has been described a host station in
the form of a hand-held device, it will be appreciated that any central host station may
be used and indeed signals could be sent down the mains wire to a central contro}
unit However, a hand-held device could be relatively useful in that it allows gradual
retro-fitting of the device according to the present invention.

15
While in the embodiments described above an opto-coupler is used to operate a
signalling beacon, equally the beacon may be driven by a simple capacitor
arrangement.

20 It will also be appreciated that any other solid state or electro-mechanical device could
be used.

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 until the flag is reset.
25

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

It will be appreciated for example that the signalling beacon may be provided by any
high intensity light source, such as Xenon lamps, halogen lamps, high intensity LEDs
30  orsimilar devices.

It will be readily appreciated that depending on requirements that the fault
detection apparatus of the present invention can provide a relatively
unsophisticated report of a fault without any discrimination between types of faults,
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~ or can, using suitable programming and for example querying devices, provide
considerable information to public lighting operators to optimise the efficiency of
the operation of the system.

5  Inthe specification the terms “comprise, comprises, comprised and comprising” or any
variation thereof and the terms “include, includes, included and including® or any
variation thereof are considered to be totally interchangeable and they should all be
afforded the widest possible interpretation and vice versa.

10  The invention is not limited to the embodiment hereinbefore described, but may be
varied in both construction and detail within the scope of the claims.
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1. 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

5 incorporating fault detection signalling for various portions of the operating and
control circuit characterised in that the fault detection apparatus (1) comprises:

a host interface (5) for connection to the lamp operating and control
circuit (3) for the reception of fault detection signals;
10

a control unit (6) for reception of the fault detection signal; and

an extemally visible signalling device (7) connected fo the control unit
{6) and operabie by the control unit () to signal the fault.
15

2 A fault detection apparatus as claimed in claim 1 in which the signalling device
(7) is aflag (42).

3. A fault detection apparatus as claimed in claim 1 in which signalling device (7)
20 is a signalling beacon (34). -

4, A fault detection apparatus as claimed in any preceding claim in which there is
provided additional signaling means for sending the fault detection signal to a
host control station (37).
25
5. A fault detection apparatus as claimed in claim 4 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).

30 B A fault detection apparatus as claimed in claim 5 in which the host station (37)
is incorporated in a portable device.

7. A fault detection apparatus as claimed in claim 6 in which portable device is a
hand held device.
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5

g, A fault detection apparatus as claimed in any preceding claim in which the
control unit (16) inciudes means for additionally deactivating the lamp (2) on
detection of a fault.

10 10. A fault detection apparatus 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.

15 11. 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.

12. A fault detection apparatus as claimed in any preceding claim in which the
20 control unit incorporates an oscillating circuit.

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

25 14. A fault detection apparatus as claimed in any of claims 3 to 13 in which the
signalling beacon (34) is a high intensity light source (34).

15. A fault detection apparatus as claimed in any of claims 3 to 14 in which the
signalling beacon (34) emits a coloured fight.
30

16. A fault detection apparatus as claimed in claim 15 in which the colour changes
depending on the fault identified.

17. A fault detection apparatus as claimed in any preceding claim in which the
. —
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descri bed hereinafter, the signaling device can be a conventional flag or a
si gnal i ng WO BRS8N A specific construction of FEEME9EMction
apparatus is described in sone detail 5 bel ow however it wll be
apparent that the technology to capture, analyse and process such
fault signals is readily available and does not require an el aborate or
exhausti ve description. 7 - 13 - o

control unit (8) includes an additional indicator lamp (36) to signal comect
operation of the control unit (6) and the signalling device (7).

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

19. A fault detection apparatus as claimed in any preceding claim in which the
controt unit (6) includes light sensors (35) to control the level of light during
10 which the signalling device operates.
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In operation, the lanp 2 operates in normal manner until a fault is
detected in the lanmp 10 operating and control circuit 3. Wen a-fault,

whi ch can be an inmnent fault, as menti oned above, is identified in
the | anp opexrjdofdgggnd control circuit 3 a signal is pC3 Ao 0bdag ough
the host interface 5 to the control unit 6 which then causes the signaling
device to emt the appropriate signal. The signaling device wll, as
ment i oned above, give a clearly visible signal. This visible signa
can allow the detection and recordal 15 of faults during daylight hours
when the public lighting systemis not operating. Further it does
not require the use of technically tga 28 or indeed specifically "™
appoi nted enpl oyees, but can be detelﬂél y concerned enpl oyees. .
Referring nowto Figs. 2 and 3 there is illustrated a | anp operatin nd
control circuit 320 in detail which incorporates init the fau
detecti on apparatus of the present invention. Referring fi ly to
Fig. 2 and Figs. 2(a) to 2(d), the lanp operating and control circuit is
again identified by the reference nuneral 3 and the gas discharge lanp 4 is
not shown, but woul d 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 ' ref erence nuneral 12. The
remai nder of the circuit illustrafed in Fig. 2 is a particularly

useful and innovative way of oper&ting and controlling the lamp and is
the subject of a co-pending patent \application.

this its However, a desq&iption of
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features and advantages are irrelevant to the present invention. Any well

known 30 circuitry for lanp control and operation would be equally
applicable to t ent invention. Simlar remarks apply to
portions of théw§gﬁ%§%8er of the circuit i|lustrated ﬂﬁgﬁéﬁ@mgﬁ At
13 is indicated the connection between the circuit of Fig. 2 and of
Fig. 3. The sane reference nuneral appears on each draw ng. WO
99/ 60826 ' ’

PCT/ | E99/ 00044 -7-
Referring nowto Fig. 3 and Figs. 3(a) d), the |l anp operating a
control circuit 3 includes a pq%%&l? tor control indicated
generally by the reference nuneral 14 a pul se wi dth nodul aje

i ndi cated generally by the reference nuneral 15. A | anp o
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nonitoring circuit
provided. As has 5

t he | anp opeV@ $¥ag82and

i ndi cated generally by the reference nuneral

16.is

been expl ai ned above the construction and | ayout of

contr ol

| argely irrelevant to the operation of the
far as there is a |lanp operation nonitoring circuit provided

| east sonme way of.identifying or accessing easily fault signals.

circuit 3 as descri bepcredsodds
i nvention except

in so
or at
10 The

fault detection apparatus 1 includes a m croprocessor controller 20 fornms a
interface for connection to the |anp operating and contr ol

host

circuit 3 for reception of the
nmonitoring circuit 16 and al so as a
appar at us.

I n norma

across the
vol ts optinum gnd keeps ri

gas

phenonmenon of

swi tches on an

result.

ycling occufd™ WiEh

of f

12

contacts

34

contacts 22. The external

10 ri ses.

5i Ng unti |

ApS+— due to—wear—and—t
Typically t
itr

an externally visible signalling device

detection signals fromthe
unit to
The m croprocessor controller 20 is connected to an opto
coupler 21 to externa
connected to 15

thi'sS happens
ucce‘sion,

in rapid 3
::1————*

& i

Vv

~

20

| anp
operate
contacts 22, in tu are
, hot shown.
ever—tHres—rthe VRldlage
Ee toltage may sfarts 80
120 polts mhéngthe
tNe gas drsghargé'l anp
ndesirabl e

which is a verly
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k b} S
In operation the lanp nonitoring circuit 16 senses when the vol tage across

the | amp 10 strays froma certain level, either due to the lamp
cycling or to me other fault on 25 the circuit. Wen this happens the
m cr opr ocessor Q&)??fsf”gfl er 20 sends a high to | ow Si gn&FT‘!Fc%”?‘}%‘

opt o-coupl er 21 which turns on the opto-coupler 21 which in turn drives
the externally visible signalling device This Is arelatively sinple way
of carrying out ' t he inventi on. The microprocessor controller
is programred to anal yse the signal recelved and to®: carry out the
addi ti onal operation of switch-off of when the vol t age N
exceeds sone preset |evel. eﬁ! to Fig. 4, there is
illustrated a fault detection apparatus”according to the

99/ 60826
PCT/ 1 E99/ 00044
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- 8- present invention, nanely a plug-in fault detection apparatus
30. The plug-in fault

det ecti on apparatus 30 incorporates a casing 31
havi ng an | A sdidesief ace 32. Mount ed in the casing 31PCHIEAY®DRErt wave
radio transmtter, only the antennae 33 of which is shown. Al so

i ncluded and visible on the exterior of the casing is an externally visible

5 signalling device fornmed froma signalling beacon 34. An indicator |anp
35 and a |ight sensor in the formof a photoelectric cell 36 are al so
provi ded. Suitable circuitry formng a control unit and connected to
t he short wave radio, the signallin agion 34 and the indicator |anp
35 and t he photoelectric cell 36 i d within the casin . The
construction of such circuitry is largely optional and many 10
arrangenents could be used to enable the invention to be carried 0O Thus
t he apparatus and its circuit is described by reference to
function. A host station in __this case a hand: ) /regaive
device 37 is prpdmgdd—— ~ In ¢peratioh thel Ikg-ln aul t deét on
apparatus may bp fitted to any larpteent 415 ' ' ng am]/ O
interface. The pignalling beacon 34wl erpttejdn a fault b
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H

detected to provide an indication of the status of the |lanp. The indicator
lanp 35 wi || i ndi cate whether .the plug-in fault detection apparatus
30 is operable_or not irrespective of whether it is jodi inNg a
faul t. 20 wgﬁgmﬁﬁ%toelectric cell 36 is provided so as t%ﬂghgﬁ%%ﬂthat
the signalling beacon 34 only operates under certain anmbient |ight
conditions. Cenerally speaking this would be daylight, or it nmay be
possibly restricted to certain hours of the day. The photoel ectric

cell 36 could be used in cofbination with a tine ¢lock or indeed could be

repl aced by a tine clock or any timer. 25 The
signal ling beacon 34 may be so constr € s to give different signals
dependi ng on the fault detected such as, for exanple, interm:t t
flashing or continuous fl ashing. Further it is envisaged that
signalling beacon may be so arranged as to provide lights of N\
different colours. The signalling beacon could by use of a different €\
col oured 30 light indicate correct operation of the_ fault detection ,
apparatus instead of using a separate indicator such as the bt
i ndi cator |anmp 35. Referring to Fig. 5 there is il v
further constructionp of plug-in fault detection appdr \ ed
generally by the refference nuneral 40 whjch has an 1/ O intg{
| <
ettt
i
KC:::_* E;__
I
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WO 99/ 60826

PCT/ | E99/ 00044 41 and has an externally visible signalling
device in thiwoemsoesa conventional flag 42 whi ch canpBfifgad €d to
assunme three positions, two of which are shown by the i nterrupted
lines and identified by the reference letters (a) and (b). 5 In
operation, for exanple in the position 42 this would indicate that the |anp
was operating in the correct node. In the position illustrated by
the reference nuneral 42(a) thiw a fault is inmnent and in
the position 42(b) it indicates that t Im IS no | onger o
operating.
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10 Wiile in the enbodi ments descri bed above there has been described a

host station in the formof a hand-held device, it wll be

appreci ated that any central host station may be used and i ndeed
signal s coul d @ 958dkks dOWn the mains wire to a central contrgl. cosnonsg UNIt
However, a hand-held device could be relatively useful in tha |?9af1om5
gr adual retro-fitting of the device according to the present

i nvention. 15 - VWiile %mf;he enmbodi nents descrjbed above an
opto-coupler is used to operate a si gnal | i ng beacon, equally the
beacon may be driven by a sinple capacigo ar r angenent 20 It

w Il also be appreciated that any othegzﬂgléa state or el ectro-nechanical
devi ce could be used. e of the great advantages of using

a flag rather than a beacon is that once the flag has been qE;?ated
N

then no furt 's_jgguined asef S
envi saged thgt the ungth ul d opér | D
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It wll be appreciated for exanple that the signalling beacon may be

provi ded by any high intensity |ight source, such as Xenon | anps,
hal ogen | anps, high intensity LEDs 30 or simlar devices, It -
will be readYP 96928 eci at ed t hat depending on requirenent sSPEHEPPNE 1 aul t
detection apparatus of the present invention can provide a relatively
unsophi sticated report of a fault w thout any discrimnation between types
of faults, WD 99/ 60826

PCT/ 1 E99/ 00044 9/]2 - 10 -

Fig. 3(B)
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or can, using suitable progranmm ng and for exanple querying devices,

provi de considerable information to public lighting operators to
optim se the e %;|C|ency of - the operation of the system 5 In the
specification YREFB4s “conprise, conprises, conprised and RGHEPYSP44g" or
any variation thereof and the terns "include i ncl udes, included and
I ncl udi.ng" or any variation thereof are considered to be totally

i nt erchangeabl e and they shoul d aII be afforded the w dest possible
interpretation and vice versa. The invention'is not linmted to the

enbodi ment herei nbefore descrlbed but grglyﬁké? varied in both
construction and detail within the scop cl ai ns. WO
99/ 60826

PCT/ | E99/ 00044
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- 11 - 1. A fault detection apparatus for. a public
| i ghting system of the type having a ' plurality of |anps,
each | anmp i ncwWQd%6082ean operating and control circuit POT/IES9/00044

i ncorporating fault detection signalling for various portions of the
operating and control circuit characterised that the
fault detection apparatus (1) conprises: . a host
interface (5) for connection to the |anp operating and.contr ol

circuit(3) for the reception of fault degteqcli signalling a fault other
than a failure condition. ]]/1(? a control unit(6) for
reception of the fault detection signal; and an
externally visible signalling device (7) connected to the control u@
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(6) and operabl

e by the control unit (6) to signal the fault. 15

| NSERT A A fault detection apparatus as clained in claim1l
in which the sj iLng device (7) is a flag
A fault detect?%ﬂgg gratus as clainmed in claim1 in which s?ﬁ?ﬁ#W@ﬂﬁ

device (7)

is

fault detection signal to a

is a signalling beacon (34). A

gnhal I'ing means for sending the
host:control station (37).

fault detection appar atus as clained in ?é preceding claimin which there

provi ded addlt

25 7 A fault detectlon apparatus as clainmed in claim6 in
whi ch the additional Si | ing means provides a short
range radi o signal for sending the fault detection
signal to a renote but relatively ne t station (37).

(37)

device is a

is incorpedated in a portable

30 8.
A fault detetion agpparatus as claingd in.claim7 in whic _ﬁ%e ho3{) station
Vi ce
8 in gh(égpportable

9 A fault det ion apparatus aj clainmed in clai
_\\\_’//;15
36\/\@ @ 31
P
437
] 32
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M i on apparatus as CchHE

;\.;. Wik, LYYV 3Tt i fd MVaitVLL LY QO.‘,\;HQQ__;*&UJ

"""" 10 2.

whi ch the. fault det’ecti on si gnal S|gnals an
i mm nent f aul ywolesébegsat i ng a mal function in rcnmmymmuﬁp in
the future. 15 3. A fault detetion apparatus as clained in
claing 1 and 2 in which the - control unit (6) is provided
with nmeans for neasuring the voltage - across | amp

contacts (10) and neans for generating_tye fault si-ghal

when the voltage across the lanmp contacts (10) Strayjmﬂnmmlnﬂmlﬂlm,

CLAMS

1. A fault deteciion apparaius for a public lighting system of the type having a
plurelity of lamps, each lamp incliuding an operafing and control dircult

5 incorporating feult detection signaling for various poriions of the operating and
conftro} circult characisrised in that the fault detection apparahus (1) comprises:

a host interface (5) for conneclion to the iamp operating a
m@)wmmandesignaIEM’ﬁ G»M
10 clher Ban a Sole andidon

a control unit (6) for recaption ofthefatmdewnn signal; and

an exemally visible signaling devics (7) connacted 1o the control unit

) and by the control unit {6) to signal the fauit.
INSERT A’
4/ A fault detection spparatuss as caimed in claim 1 in which the signaling device
(7) Is aflag (42).
5'46.’ A fault detection apparatus as claimed in cizim 1 in which signaliing device (7)
20 is a signalling beacon (34).

6/ A fault deteciion apparatus as claimed in any preceding d‘minwtich‘&lem is
provided additional signaliing means for sanding the fault detection signal to a
host confrof station (37).
7 - :
& A fault detscion apparatus as claimed I claim A in which the addiional
signaliing wmazns provides a short rangs radio signal for sending the fault
detection signal to a remote but relatively near host stafien (37).

25

is incorporated In a portable devics,

g |
A fault detection apparatus as claimed in claim & in which portable device is a
hand held device.

8 F
30 & Afaukdam:mapparamsasdmadmdaimitnmmemststauon(m
7
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pre Bl . 20 10
detection apparatus as clainmed in any preceding claimin which the fault
det ecti-on apparatus (1) is housed in a separate plug in unit (30) for
connection to the lanp (2).

5 A faultq detection apparatus as clai med

ih any'preceding claimin which the

e O O o

INSERT A

10
2. A fault detection apparatus as dialmed in cJaim 1 in which the fault

detection signal signals an imminent fault indicating 2 malfunction in
the lamp in the future.

15 3. A fault detection apparaius as claimed in claims 1 and 2 in which the
contro] unit (6) is provided with means for measuring the voltage
across lamp contacts (10) and means for generafing the fault signal
when the voltaga across the lamp contacts (10} strays from a certain
pre-sef lavel.

20

AMENDED SHEET
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(16) includes neans

v A, JU O
ally deactivating t
detection of a fault..

12 . © A faul etection apparatus as claimed in any precedi i.m
in which the contr(ﬁog?fﬁo (6) includes analysis neans for fault dt%%@”
signals to identify a . . particular fault and
to cause the signalling device (7) to emt a signal indiTatl

13 A fault detection apparatus as clained in anyjs ‘!T ng claim
i n which the ) » =cbhtr ol unit HMWHHI””"’
rre?(ns/for deactivating the lanp ¢2) in response to the * e Ty e
pafticular fault identified. A fault
detecti on appar at us 05 claimed in any preceding claimin which the

20 contr nit,incqr te nosctllatin ' ' .

15. A faut detection @M%MMWM&%WWW%
control unit incor porat esdetertioapparstusi{f)ds houBddin a separate plug in unit (30) for connactiort
25, 16 A fault detectui‘e(}n a&?aratus as claimed in any of claim5 to 15
in which the to the lamp {2). si gnal ling beacon (34) is a
high intensity | igh},source (34).

2 A fault detection apparatus es diaimed in any preceding claim in which fhe
control ynit (16) includes means for addifionally deachivating the lamp (2) on

deteclion of a fault
72 . .
10 3¢ A fault detecion apparatus es claimed in any preceding claim in which the
control unit (6) includes analysis means for fault dstecion signais to identify a
particular fault and to cause fhe signalling device (7) to emit a signal indicating
the fault,
[ 13

15 pA. A fauit detsclion apparatus as claimed in any preceding claim in which the
confrol unit (8) includes means for deactivating the lemp (2) in response to the
pariicutar fault idenfified,

. A fauit detection apparetus as claimed in any praceding claim in which the

20 controt unit incorporates an oscllaing circult.
5
. J€. A fautt deteciion apparatus as claimed in any preceding claim In which the
o controf unit incorporates an opto-coupler (21).
25 /i: A fautt detection apparatus as claimed in any of cisims. % to #in which the
R )  signalling beacon (34) Is a high intensity Eght source (34).
) /7

(3
. J8. Afatntdetewmapparamsasdalnledharlyofdaims;‘to;(,inmd\ﬁe
signalling beacon (34) emits a coloursd light.
® /8 A
S8 Afault detection apparatus as claimed in claim 3&'in which the colour changes .
depending on the fautt idenfified.

#. A fautt detecion apparatus as daimed in any preceding claim in which 3
AMENDED SHEET

15/08 ‘00 FRI 13:40 [TX/RX NO 7970]




s LUVU 94w L8 MVLAVLRLN 149 UJ LJdd4yud

17..58 ; det ection appar at us

whi ch t he ' Si gnaH fng beacon (34) emts a
col oured Ii ghwo”mm 30 PCTAEDS0044 A
fault dection apparatus as claimed in claim17 in which the col our changes
dependi.ng on the fault identified. A fault
detetion apparatus as clainmed in any preceding cI aimin ' "I “ Illlll”m
. - 13- Illllllﬂ “tnl i

control unit (5) includes an additional indicator tamp (38) to signal comect
operation of the control unit (8) and the signalfing device (7).

20
J& A fault detection apparatus as clalmed in any preceding dizim In which the
5 control unit (8) includes sedditional control means to only operate the signaling
davice (7) duiing certain times,
2/

AY A fault deteciion apparatus as clsimed in any preceding ciaim In.which the
control unkt () inciudes fight sensors (35) to canirol the level of light during
10 which the signaliing device operates.

ANENGED SHEET
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control
correct
si gnal |

any preceding c
addi ti onal

runi-t (6) includes an additional
operation of the co
ing device (7).

W\

cont means to only op&ipaice

i ndi c
nt ﬁ ) and t ged h
A fault det 1 on appar atus g n

in whi CWoﬁLB&mmcnﬁLm?mzw ROBEARSy UNi t (&

np (36) to signal

Bere signal |i ng
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(57) Abstract

A fault detection apparatus (1) for a public lighting system having a number of Tamps (2). Each lamp (2) incorporates an operating

and control circuit (3) which will emit signals on a fault occuming or

conditions arising indicating a potential fault, for example, of a gas

discharge tube (4) forming part of the lamp. The apparatus which can be Incorporated in the lamp operating and control circuit or be
provided as a separate plug in unit Incorporates a host interface (5). A control unit (6) and an cxtemnally visible signalling device (7) such
as a flag or flashing beacon which will allow the detection of a fault or potential fault for example during normal daylight hours.
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