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Description

[0001] This invention relates to improvements in and
relating to remote monitoring and signalling of street fur-
niture.
[0002] Our prior application GB 2 291 993 discloses
a method and apparatus of monitoring and controlling
the function of electrical apparatus (in particular but not
exclusively street furniture). This application adds to and
improves the teachings of GB 2 291 993.
[0003] WO 92/16086 discloses a system for remotely
monitoring a plurality of street lamps using the mains
wiring supplying these lights.
[0004] According to a first aspect of the invention
there is provided a street furniture luminaire as defined
in claim 1.
[0005] Preferably the local processing means has at
least one of the following features a) to j):-

a) the local processing means has a memory which
stores data representative of the time the apparatus
is operating, but not at least some other data that
the local processing means monitors;

b) the local processing means is adapted to transmit
signals to the remote unit on an event driven basis,
transmitting upon a predetermined change in the
status of said parameter, or upon receipt of a com-
munications request;

c) the local processing means has an address
which is hardware configurable;

d) the local processing means is adapted to transmit
data in short bursts repeated a plurality of times in
different time domains;

e) the local processing means is adapted to monitor
continually the parameter status and to react to pre-
determined set points;

f) the local processing means is adapted to operate
from a low power supply;

g) the local processing means is adapted to main-
tain data integrity by way of a multi-level (e.g. five
level) pre-transmission/acceptance check before
data transmission from the local processing means
to the remote unit occurs;

h) local processing means communication is half
duplex, the local processing means having the abil-
ity to transmit or receive data, but not simultaneous-
ly;

i) the local processing means unit is adapted to con-
trol loads from a remote command;

j) the local processing means has the ability to take
analogue signals direct from a mains power supply
to said apparatus;

[0006] Preferably the local processing means has at
least 2, at least 3, or at least 4, or at least 5 of the fea-
tures a) to j). The local processing means may have all
of the features a) to j).
[0007] The local processing means may also have the
feature h) that the local processing means is adapted to
communicate digital or analogue data up to a resolution
of 10 bit with an accuracy of better than + or - 1% by
way of conversion of a typical analogue to digital result
into single ASCII characters prior to transmission, digital
interpretation taking place in the local processing means
and being readable in plain English directly from the
point of acquisition with no further requirement for de-
coding or translation, the local processing means being
adapted to be ported directly into proprietary software
packaging.
[0008] The combination of the features discussed
above enables us to provide a mains signalling system
that has a greater range than previous systems of sim-
ilar signal strength.
[0009] The invention will be described in relation to
street furniture. In its simplest form of one aspect of the
invention street furniture such as street lamps are oper-
ated via a connection to power supply cables that feed
power to a lamp post. A lamp post provides support for
a light unit, or luminaire, which includes a light source.
The power from the cable turns the lamp on or off.
[0010] The electrical apparatus may be a light source,
adapted in use to provide light. The housing unit may
be a luminaire (light unit).
[0011] It is well known that in order to ensure that an
area is correctly lit by street lamps, some kind of check-
ing needs to be performed to determine whether or not
the lamps are functioning. Typical faults include a blown
fuse or a faulty light source, and in the past teams of
men have been employed to drive around an area look-
ing for street lamps which are not working (and then
making repairs or reporting the fault). This need for man-
ual inspection is undesirable in many cases. For exam-
ple, if a street lamp is cycling between an on state and
an off state, a workman may drive past the lamp when
it is in the on state, and not notice that the light is faulty.
[0012] Also some manual checkers may not be as
trustworthy as desired, and many claim time for driving
around inspecting lamp posts when in fact they are not.
Providing a light source with monitoring means has the
advantage that it is no longer necessary to employ
teams of checkers as previously was the case.
[0013] This is advantageous as it enables the light unit
to perform self monitoring functions and can eliminate
the need for a team of workmen to monitor street lamps.
By providing the monitoring means at the light units (as
opposed to in the base of a lamp post) the monitoring
unit may be moved safely out of the way of vandals. The
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provision of a self contained unit is also advantageous
in that cost can be reduced when compared to a sepa-
rate light unit and monitoring or control unit. When in-
stalling new lamp posts a head unit, or luminaire, has to
be attached to an upright post anyway, and it costs no
more in installation time to install a self-checking means
signalling luminaire than a standard one. The act of wir-
ing it up is the same.
[0014] In the light unit the local processing means re-
ceives signals from the monitoring means and sends out
separate signals to the remote unit. It can therefore
process the monitoring means' signals itself and does
not need to transmit all of the raw, original data over sub-
stantial distances. Thus the monitoring means' signals
should be less corrupted and less noisy when they are
processed. Furthermore, the local processing means
may send its signals to the remote unit only at certain
times, for example when the remote unit is not being
addressed by any other local processing means, or at
regular intervals, for example every hour or once a day.
The local processing means may poll the remote unit
periodically and transmit its processed data signals only
when it receives back a down loading signal (or vice ver-
sa, the remote unit may poll the housing unit). There is
therefore no need to have continuous polling of the local
processing means because it can process signals and
store relevant data, for example statistical data, locally.
[0015] The local processing means may be arranged
so that it monitors signals from the monitoring means
continuously or at predetermined times. Similarly, the
remote unit may receive signals from the local process-
ing means continuously or at predetermined times. The
local processing means (or remote unit) may only store
data on signals if predetermined criteria are met. The
local processing means may filter out a lot of data and
not transmit information relating to all monitoring means
signals to the remote unit. For example, in lamp posts
most lamp failures occur in the first 30 minutes following
start up of the lamp. The local processing means (or the
remote unit) may record data indicative of the perform-
ance of a lamp post unit for only a predetermined time
(e.g. 30 minutes) following start up of the lamp. Alterna-
tively, or additionally, the local processing means may
monitor monitoring means signals, but not record data
on them (for onward transmission to the remote proces-
sor) unless they fall outside (or within) a predetermined
range or value. Alternatively, the remote processor may
receive signals but not record them if they are outside
(or within) a predetermined range or value.
[0016] For example, a lamp post has a normal oper-
ating state. The monitoring means could be set up to
ignore signals that are at the normal level, or within an
allowable deviation of "normal". If the monitoring means
was looking at the voltage across a particular resistor in
the lamp post it might ignore signals that are within the
range of, say, 5V ±0.5V (a 20% band of tolerance). If
signals fall outside of an allowable range the local
processing means records information relating to them

and in due course sends signals to the remote unit. In-
stead of waiting for its normal polling time the local
processing means may be set up to poll the remote unit
as soon as an unacceptable signal has been received,
or when it determines that the out-of-range sensor sig-
nal is not an error. The local processing means prefer-
ably processes a plurality of monitoring means signals
that it receives and dependant upon these monitoring
means' signals the local processing means preferably
passes on appropriate signals to the remote unit. Pref-
erably the processing means processes a plurality of dif-
ferent physical parameters. For example it may receive
and process: a) signals indication of voltage at one
point; or b) voltage at a second point; or c) current at a
point; or d) temperature; or e) stress or any other pa-
rameter; or f) any combination of a) to f).
[0017] The remote unit may be interrogated by a user,
preferably remotely interrogated.
[0018] The local processing means may receive sig-
nals from the remote unit via the mains power supply
cables. The local processing means may operate a con-
trol unit to operate the light source (when the electrical
apparatus is a light source) between an on and an off
state. This may be in response to signals transmitted
down the mains power supply cables. The local
processing means may also be adapted to transmit sig-
nals back down the mains power supply cable to the re-
mote unit. This has the advantage that it allows the local
processing means to monitor the operation of the light
source and send signals back to the remote unit to indi-
cate a fault. It has the further advantage that the remote
unit can send signals to the local processing means, and
perhaps control the operation of the light source.
[0019] Up until now, it has been recognised that a
stand alone control/monitoring signal processing unit
may be provided. In particular the control/monitoring/
signal processing unit has been provided in a form suit-
able for incorporating into the base of a street lamp, oth-
er lamp support or other electrical apparatus. This unit
is then retro fitted to a standard electrical apparatus, per-
haps a street lamp. Such systems are well suited to ret-
ro-fit applications in which the standard control unit (per-
haps at the base of a street lamp post) is replaced with
the new control/monitoring signal processing unit.
[0020] The light source may comprise an incandes-
cent source, fluorescent lamp, SOX, SON, MN, or other
light source.
[0021] In one embodiment, the present invention has
the light source and the local processing means (and
monitoring items) all in the single unit that is the lumi-
naire. In another embodiment we may incorporate the
local processing means in a cut out unit, for example
that disclosed in our earlier patent application GB 2 261
116.
[0022] The local processing means may transmit one
or more signals representative of the parameter signal
of the remote unit. This has the advantage of alerting
the remote unit to the various physical parameters being

3 4



EP 0 910 843 B1

4

5

10

15

20

25

30

35

40

45

50

55

monitored.
[0023] Most preferably, the housing houses the con-
trol unit. This has the same advantages as having the
other components in the housing; easier to install, re-
move from the reach of vandals, etc.
[0024] The local processing means may be adapted
to receive signals via the mains power supply that pro-
vides power to the light source, and in response to the
signals operate the light source. This may make the light
source easy to control and monitor.
[0025] The housing unit may also include a visual in-
dicating means. The indicating means may be adapted
to produce a visual output signal representative of a
physical parameter of the light source (or other electrical
apparatus). For example, the visual indicating means
may comprise an LED which is illuminated when the
lamp should be on. This has the advantage that it makes
it easier to see if there is a fault; if the LED is on but the
light source is not then there is a fault, whereas if the
lamp is merely not on, it is not apparent whether there
is a fault.
[0026] The visual indicating means may also be
adapted to indicate when the remote unit is communi-
cating with the local processing means (or vice versa).
This is advantageous when trying to find faults in the
system: it is immediately apparent if there is a break-
down in communications - the visual indicating means
will not indicate communication taking place.
[0027] The monitoring means may be adapted to
monitor the mains voltage at the light source before and/
or after the light source is lit. The monitoring means may
also be adapted to monitor the voltage at the light source
before and after a fuse provided to protect the light
source. The monitoring means may also be adapted to
monitor the current flowing through the light source. The
monitoring means may comprise a plurality of sensors,
each sensor being adapted to sense a different param-
eter of the light source. Preferably, the sensors may in-
clude a current sensor and a voltage sensor adapted to
measure the current passing through and the voltage
supplied to the lamp (or other electrical apparatus). Pro-
viding sensors/monitoring means to detect the above
mentioned parameters is advantageous in that it possi-
ble to ascertain the correct functions of the light source
(or other electrical apparatus).
[0028] Preferably the monitoring means adapted to
monitor current can measure load currents in the range
8w to 1.2kw. This may be user configurable. Preferably
the light unit has an operating voltage of between 80
and 260 volts A.C.
[0029] Preferably the light unit is provided with input
surge protection to B.S.I class B (6kv 1.2 x 50µs). Pref-
erably the frequency of the A.C. supply to the light unit
can be in the range 45-65Hz. Most preferably the fre-
quency of the A.C. supply is approximately 50Hz. Pro-
viding a light unit which can operate under these condi-
tions is advantageous because it allows the unit to be
used in typical conditions encountered in the market

place. The unit may be also able to be used in a number
of countries/areas if such a range of inputs is allowed.
[0030] The local processing means or the remote unit
may be able to monitor the time the light source is on:
that is emitting light. This is advantageous as it allows
a company/body operating the light unit to ascertain
whether the light sources are meeting the specified
number of hours before failure.
[0031] The local processing means and the remote
unit may be adapted, in use, to communicate in half du-
plex. This may ensure robust communication of data.
[0032] It may be possible to monitor the current flow-
ing in the light unit in a variety of ways. This may be user
configurable. One such way may be to measure the total
current of the light unit including that passing through a
ballast, a capacitor and the light source. The user con-
figurability is advantageous as it provides a flexible de-
vice which can meet a variety of customer requirements.
[0033] The remote unit and the local processing
means may be adapted, in use, to modulate the signal
present on the mains power supply cables at a carrier
frequency of approximately 135kHz. This frequency
may be a frequency which is relatively immune from
noise.
[0034] The remote unit and the local processing
means may incorporate phase locked loops (PLL) en-
suring that the system can "lock on" to the carrier fre-
quency.
[0035] We have experienced problems in installations
with long cable lengths in which there is a voltage drop
along the mains power supply cables. This may have a
disastrous effect on reliable communications, and pro-
viding the PLL's can overcome this problem.
[0036] The remote unit may be provided with a mem-
ory means. The memory means may record signals sent
to the remote unit from the local processing means. This
has the advantage that a history of operation of the light
unit (or other electrical equipment when the invention is
applied to something other than a light unit) may be built
up which can be reviewed to inspect how the light unit
is functioning.
[0037] The memory means may be approximately 8
kilobytes. Alternatively in an improved version the mem-
ory means may be approximately 16 kilobytes. These
sizes may provide convenient memory means, large
enough to store a reasonable amount of data.
[0038] Preferably the local processing means is a mi-
crocontroller.
[0039] Preferably the microcontroller is provided en-
cased in a matrix, such as a resin block. This protects
the assembly of the microcontroller and associated con-
version circuitry. Hitherto it has been unthinkable in such
a high volume product as a monitor or a control unit for
street furniture to encase a microcontroller assembly in
a protective matrix. If anything goes wrong with the as-
sociated, and cheap, electronics which accompanies a
microprocessor chip it is conventional to take the board
upon which the microcontroller and associated circuitry
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are mounted out of the apparatus and see if the board
can be repaired. By encasing the assembly in a matrix
there is no possibility of repair. This means that a £2-£3
microcontroller could be made useless by the failure of
a 1 penny resistor. Up until now this has meant that mi-
crocontrollers, at least in high volume, cost conscious,
products have not been encapsulated in resin. By using
commercially available microcontrollers they can be dis-
posable. Indeed, another way of looking at this aspect
of the invention is as a one-shot disposable monitor as-
sembly that incorporates a microcontroller and associ-
ated electronic circuitry encased in a matrix, adapted to
monitor and process signals from an electrical appara-
tus.
[0040] By having a microcontroller, instead of a micro-
processor we may be able to make our monitoring ap-
paratus far smaller than would otherwise be the case.
[0041] Another problem associated with monitoring of
a large number of electrical devices, such as lamp posts,
is that the end user needs to know which unit is showing
a problem (so that he can send someone to repair the
device). Each device (or group of devices) therefore
needs to indicate its own identity. Conventionally this is
done by having a slightly differently encoded microchip
for each local monitoring device. The local monitoring
unit associated with each lamp post codes its signals so
that the remote can identify it, and knows to which lamp
post the signals relate. This is all very well until the mi-
crochip in a local monitor fails. In order to replace the
microchips the engineer must contact the manufactur-
ers of the microchips, give them the identity code of the
broken microchip and ask them to encode, on a one-off
basis, another microchip with the same identify code (so
that the remote processor will still associate the signals
with the correct lamp post). The engineer must then wait
for the replacement part to arrive and then go out and
fit it. Thus the engineer usually makes two trips to the
lamp post (one to determine that it is the chip that is at
fault and a second to fit the replacement chip) and typ-
ically has to wait three weeks or so for the replacement
chip to arrive.
[0042] Preferably the local processing means is pro-
vided with an identity code unit, the arrangement being
such that the identity code unit can be removed from the
local processing means and can be re-used with a new
local processing means.
[0043] This enables us to make all of the local
processing means of our light units identical, without the
need to give them an identity code. This reduces their
unit cost. Furthermore, since the local processing
means are identical if one fails on-site an engineer can
carry a spare local processing means with them to the
electrical device and can replace it there and then taking
out the identity code unit from the old light unit and at-
taching it to the new local processing means so as to
create a new light unit, but with the same code unit.
[0044] The code unit may be considered to be a cod-
ing key. In an even more preferred arrangement the

identity code unit comprises a plurality of coupling mem-
bers adapted to co-operate with a plurality of comple-
mentary coupling members provided on the local
processing means, the arrangement being such that
when the code unit is mounted on the local processing
means electrical connection is made between certain
complementary coupling members, dependant upon
the configuration of the code unit.
[0045] Instead of requiring electrical connection to
provide the code any suitable interaction may be used
(e.g., optical coding). The local processing means must
simply produce a code signal dependant upon the code
unit.
[0046] Preferably the code unit has a plurality of wires
linking parts of its coupling members. If that is all the
electrical content of the code unit there is very little to
go wrong with it, which means the engineer will hardly
ever have to replace a broken code unit.
[0047] Preferably to code the proto-code unit the user,
in use, makes, or more preferably breaks, one or more
connections between pairs of coupling members of the
code unit. For example, the proto-code unit may be pro-
vided with 8 wires linking 8 pairs of coupling members.
The engineer may have a broken code unit which he
knows (from his own records) originally had linking wires
nos. 1,6, and 7 broken, and linking wires nos. 2,3,4,5,
and 8 intact. He therefore takes the proto-code unit and
codes it to the same code as the original code unit by
breaking wires 1,6, and 7 with an appropriate tool such
as a small screwdriver. Alternatively manually operable
switches may be provided to make or brake the connec-
tions.
[0048] The remote unit may be adapted to receive sig-
nals from a plurality of said local processing means.
[0049] The mounting means may be associated with
a post (perhaps a lamp post) or other similar structure.
The connection means may allow a user to attach the
housing unit to a mounting relatively easily.
[0050] An electrical coupling means may allow the us-
er to simply attach a housing unit to a mounting, connect
a power supply, and so provide a piece of electrical ap-
paratus capable of being monitored/controlled via its
mains power supply wiring.
[0051] According to a second aspect of the invention
we provide a method as defined in claim 10.
[0052] Preferably the method comprises having the
local processing means - remote sensor interface doing
one or more of the following:

a) the local processing means monitors signals rep-
resentative of said parameter, but does not store all
of the data it is fed by the sensor, but does store at
the local processing means data relating to the time
that the electrical apparatus has been operating,
b) the local processing means transmitting tempo-
rarily stored data to said remote sensor on an event
driven basis, transmitting upon a change of the
monitored parameter, or upon a communications
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request from the remote unit;
c) the data transmission from the local processing
means to the remote unit being sent in a plurality of
(e.g three) short bursts in different time domain;
d) the local processing means continually monitor-
ing its own parameter status and reacting as its pa-
rameters reach or pass predetermined set points;
e) data integrity of the data transmitted from the lo-
cal processing means to the remote unit is main-
tained by way of a multi-level pre-transmission/ac-
ceptance check comprising one or more of f) to i);
f) ensuring that the receive signal is continually
present for a minimum time (e.g 100 milliseconds);
g) ensuring that the first bit is a particular ASCII
character which initialises all receive buffers of the
local processing means;
h) ensuring that the next bits of information received
by the local processing means identify its address;
i) ensuring that the next bits of information contain
a predetermined ASCII character and a command
digit.
j) ensuring that the data stream received by the re-
mote sensor is at a predetermined speed (e.g 300
baud), any extra or non ASCII characters re-setting
the receive buffer of the remote unit to zero and re-
quiring repeat transmission;
k) and in which method the local processing means
and remote unit have the ability to communicate
digital or analogue data up to a resolution of 10 bit
with an accuracy of better than + or - 1% by way of
conversion of a typical A to D result into single ASCII
characters prior to transmission, digital interpreta-
tion taking place in the local processing means and
being capable of being read in plain English directly
from the point of acquisition with no further require-
ment for de-coding or translation, so that the data
is adapted to be ported directly into proprietary soft-
ware packaging;
l) and in which local processing means communi-
cation with the remote unit is half duplex, each unit
having the ability to transmit or receive data but not
simultaneously allowing the Scout unit to control
loads from a remote command;
m) and the local processing means having the abil-
ity to take analogue signals direct from the mains
power supply of the electrical apparatus, and
n) in which the local processing means provides an
analogue R.M.S. reading of load current passing
through said electrical apparatus.

[0053] Preferably the method comprises doing 2, 3,
4, 5, 6, 7 or more, or all of a) to n).
[0054] Providing a stand alone housing which con-
tains the electrical apparatus has the advantage that it
provides a safe and secure way of housing the electrical
apparatus, the monitoring means and the local process-
ing means.
[0055] Preferably the method is a way of monitoring,

remotely, street lamps.
[0056] Providing a luminaire which is connectable to
mounting means may provide a cheap efficient way of
connecting electrical apparatus (e.g. street lamps)
which have the ability to be monitored.
[0057] The method may further comprise providing a
housing unit which simply needs to be connected to
mains power supply cables in order to provide a working
electrical apparatus (e.g. a street lamp) with the ability
to be remotely monitored. Not only may such a method
provide a cheap efficient way of providing an electrical
apparatus (e.g. a street lamp) which can be remotely
monitored, it positions the expensive monitoring, and lo-
cal processing means out of the reach of vandals.
(These are positioned in the housing means which may
be 10m above street level).
[0058] The method may allow a number of electrical
apparatus to be monitored by a single remote unit. This
has the advantage that it is much more efficient than
providing a single remote unit for each piece of electrical
apparatus being monitored.
[0059] The method may comprise modifying the sig-
nal present on the mains power supply cables to allow
the local processing means to communicate with the re-
mote unit. This may provide a simple way to provide
communication.
[0060] The local processing means of a first piece of
electrical apparatus may monitor the signal on the mains
power supply cable to ensure the local processing
means on a different (second) piece of electrical appa-
ratus monitored by the same remote unit as the first
piece of electrical apparatus is not communicating with
the remote unit (or the remote unit is not communicating
with the second piece of electrical apparatus) when the
local processing means of the first piece of electrical ap-
paratus communicates with the remote unit. This may
ensure that signals are not lost due to two local process-
ing means attempting to communicate with the remote
unit.
[0061] The method may further comprise providing
control means in the electrical apparatus, which can be
controlled by signals from the remote unit. This has the
advantage that the electrical apparatus can be control-
led by, as well as monitored by, the remote unit.
[0062] The remote unit may issue commands to the
local processing means. These may control the local
processing means and/or the control means and so op-
erate the electrical apparatus. This may allow a single
command to affect a number of electrical apparatus.
[0063] Alternatively or additionally the remote unit
may issue commands which effect only specific local
processing means and/or control means. An advantage
of this is that single pieces of electrical apparatus may
be controlled.
[0064] The method may comprise issuing commands
from the remote unit which activate the electrical appa-
ratus in communication with the remote unit in se-
quence. For instance a row of street lamps may be
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turned on one after another until they are all on. An ad-
vantage of this is that input surge currents are reduced
which may lead to an increased life of the electrical ap-
paratus.
[0065] Further the remote unit may issue commands
to turn off (or reduce the current to) electrical apparatus
(for example street lamps) at specific times. An advan-
tage of this is that energy consumption may be reduced.
[0066] The method may comprise sending each com-
munication between the remote unit and the local
processing means/control means (or vice versa) a
number of times (preferably a plurality of times, perhaps
three times). This may allow the receiving device to re-
construct a noise damaged communication from the re-
ceived signals. (It is unlikely that a communication will
be effected the same way by noise each time it is trans-
mitted, and therefore different parts of the signal may
be damaged. By comparing the different communica-
tions it should be possible to determine which part of the
communication was damaged and maybe also to repair
the damage).
[0067] The remote unit may sound an alarm when an
error message is received from a local processing
means. This has the advantage of alerting a user of the
system that something is amiss.
[0068] According to a third aspect of the invention we
provide a kit as defined in claim 11.
[0069] Noise rejection is a problem when signals are
transmitted from local processors to the remote unit.
Transmitting information only periodically, instead of
continuously reduces the likelihood of interference be-
tween signals from different local processors. Similarly,
transmitting only when the remote unit indicates that
there is no other signal traffic reduces noise.
[0070] Most noise is at or around the mains frequency.
We may transmit a carrier signal from a local processor
to a remote unit in the kHz range, preferably at least
50kHz.
[0071] We may provide the light unit with the facility
to adjust the carrier frequency. In one embodiment the
mains carrier frequency is adjustable from 90-145kHz
in accordance with regulatory requirements.
[0072] According to a fourth aspect of the invention
we provide a method as defined in claim 12.
[0073] According to a fifth aspect of the invention we
provide an item of street furniture as defined in claim 13.
[0074] According to a sixth aspect of the invention we
provide a system as defined in claim 14.
[0075] Preferably the system is adapted, in use, to
control the operation of the electrical apparatus of the
items of street furniture.
[0076] According to a seventh aspect of the invention
we provide a method as defined in claim 15.
[0077] Embodiments of the invention will now be de-
scribed by way of example and with reference to the ac-
companying drawings of which:-

Figure 1 shows schematically a system for moni-

toring and controlling the operation of a number of
street lights.;

Figure 2 indicates schematically a carrier signal at
a far higher frequency than noise.

Figure 3 schematically shows a polymer block en-
capsulating a microcontroller and associated elec-
tronics circuiting, and having a demountable identi-
ty code key;

Figure 4 shows in more detail the identity code key
of Figure 3;

Figure 5 shows a monitoring system;

Figure 6 shows a schematic of a light unit in accord-
ance with the invention;

Figure 7 shows an isometric view of a housing
means suitable for use with a street lamp; and

Figure 8 shows a detailed view of a remote unit 3.

[0078] Figure 1 shows a plan view of a preferred em-
bodiment of a monitoring system for light units. The sys-
tem comprises a master control unit 2 which is connect-
ed to one or more remote units 3. Each remote unit con-
trols the operation of one or more street lamps 4,5,6.
Each street lamp comprises a lamp post 7,8,9 and a
housing means 10,11,12 (commonly referred to as a lu-
minaire). The street lamps 4,5,6 are supplied with elec-
tricity by mains power supply cables 1.
[0079] The housing means 10,11,12 is shown in more
detail in Figure 7. The housing means comprises a light
source 13 and associated starter circuit 14, a monitoring
means 15 and control means 16. A local processing
means 17 is also provided. The housing means 10,11,12
contains all the necessary apparatus for running the
light source contained within. The monitoring means 15
comprises a plurality of sensors. Figure 8 shows an
overall view of a typical housing means 10.
[0080] In use, the remote unit 3 sends out a power-up
signal to the local processing means 17 over the mains
power supply line 1. This signal is received by the local
processing means 17 within the housing means. The lo-
cal processing means then switches on and waits for a
set period, perhaps three minutes after it switches on
before sending a signal back to the remote unit 3 to
record its operation or status. Thus, when a remote unit
3 is connected to a plurality of street lamps 4,5,6, the
remote unit will receive a series of status signals. Only
those signals indicating a fault condition are stored in a
memory provided in the remote unit (not shown) i.e. the
fault/error signals are logged. The time at which the fault
signals were received, and which street lamp issued the
fault signal are also recorded.
[0081] After the reply signals have been sent to the
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remote unit 3, the local processing means 17 at the
street lamp awaits further instruction. At this point the
street lamps 4,5,6 are not yet on.
[0082] The remote unit 3 may contain a photocell
which measures when the street lamps 4,5,6 need to be
turned on, or alternatively, a control signal issued by the
main controller 5 can be used to decide when the street
lamps 4,5,6 are to be turned on. In either case, when
the lamps are required to be turned on, the remote unit
3 issues a light source 13 "on" signal to the local
processing means at each street lamp 4,5,6. This is
done in sequence to avoid a large spike being generat-
ed. The local processing means 17 and the control
means 16 at each street lamp 4,5,6 will then switch the
lamp on. A predetermined period is allowed to elapse,
say 10 minutes, in order to allow the light source 13 to
warm up to its correct operating temperature. Once this
time has elapsed, the processing means 17 at each
street lamp 4,5,6 then sends further signals back over
the mains power supply cables 1. The signals are ob-
tained by processing parameter signals generated by
the monitoring means 15. The monitoring means 15 are
adapted to measure the actual physical status of the
lamp. For example, the monitoring means 15 may in-
clude sensors for measuring lamp current, and lamp
voltage.
[0083] Once the light source 13 is on, and has
reached equilibrium (i.e. the parameters do not fluctuate
substantially) the local processing means 17 sends a
signal back to the remote unit 3 in the event that one of
the parameters changes. This may indicate that a fault
has occurred in the street lamp 4,5,6.
[0084] The housing means may also incorporate
means (perhaps the control means) for controlling the
light output. This may then switch the light source 13
between full output and a dimmer output in response to
a signal sent from the remote unit 3 to the local process-
ing means 17. As an example, dimming may be such
that the output current is reduced by 50% which results
in a 35% saving in power. This results in a significant
saving when a large number of street lamps 4,5,6 are
provided. We may for example want to turn lights to their
dim setting after a watershed time at night (e.g. 1.00am).
[0085] Because each street lamp 4,5,6, is individually
controlled by the remote unit 3, it is possible to selec-
tively dim one or more of a set of street lamps 4,5,6 pro-
vided at each remote unit 3, or even selectively turn
some off.
[0086] The light control system unit described above
is advantageous in that it is event driven. A signal is only
sent back to the remote unit 3 and logged if it is an error
signal. One particular case of interest is when a street
lamp 4,5,6 continually switches between an ON and an
on OFF state. This may occur if there is a fault in the
street lamp 4,5,6. In this case, it is possible to cause the
local processing means in the housing means to monitor
the fault signal, and if more than a given number of fault
signals occur within a predetermined period of time, the

local processing means 17 may send an error signal to
the remote unit 3 and shut down the particular, faulty,
street lamp 4,5,6 until it is repaired.
[0087] The signals sent back to the remote unit 3 pro-
vide for many possible improvements over the prior art
method of monitoring street lamps. For example. the lo-
cal processing means 17 may send a signal to the re-
mote unit 3 indicating when a light source 13 actually
turns on and when it actually turns off. The amount of
time that a light source 13 is on is then recorded, and a
cumulative total can be built up which is representative
of the "burn time" of the light source 13. This is only pos-
sible by using the monitoring means which measures
the actual amount of time a light source 13 is on, as dis-
tinct from the amount of time a light source 13 is instruct-
ed to be on. Obviously, the control means 16 in the hous-
ing means may have switched a light source 13 on, but
if the light source 13 is not monitored to check that it is
operating, a correct check of light source 13 "burn time"
cannot be made.
[0088] By monitoring the actual "burn time" of the light
source 13 before failure, street lamp 4,5,6 providers can
then ask for a refund or may complain if a light source
13 does not burn for the correct number of hours before
failure, for example if lamps are warranted to last for
5,000 hours yet they only last 4,000 hours.
[0089] Because individual street lamp 4,5,6 control is
provided, an override can be provided for individual
lamps 4,5,6. For example, to meet safety codes, street
lamps 4,5,6 at major junctions and roundabouts must
be fully illuminated at all times. However, it is desirable
to dim street lamps 4,5,6 during periods of low road use
to reduce power consumption (e.g. after midnight). Us-
ing this control method, a remote unit 3 may switch some
street lamps 4,5,6 to dim (or to turn off) yet retain some
at full power.
[0090] The housing means may also include a visual
indicating means in the form of a set of LED's 18,19,20.
The LED's 18,19,20 are illuminated in response to the
output signals from the local processing means 17 pro-
vided with the housing means, or may be operated by
sensors remote from the housing means. A first LED 18
shows that the light source contactors are switched ON,
the second LED 19 shows that the light source is
dimmed, and the third LED 20 shows that the light
source is fully on. The LED's 18,19,20 can be used by
maintenance staff to determine if the street lamp 4,5,6
is operating correctly.
[0091] A number of diagnostic tools may also be pro-
vided with this street lamp monitoring system. The re-
mote unit 3 may send a test signal to the local process-
ing means 17, and the local processing means 17 may
also be adapted to send a status check signal back to
the remote unit 3 in response to this test signal. In this
way, the integrity of the system can be checked.
[0092] Also, the ability to measure the actual status
of the street lamp 4,5,6 in real time provides several ad-
ditional operational advantages. Because the remote
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unit 3 can record the time in which signals are received
and logged, the efficiency of repair work can be
checked. In one example, where three street lamps
4,5,6 in a row on a motorway are all at fault, repairs must
be carried out within two hours of the fault occurring.
This is known as a category one fault as it represents a
severe hazard. After the repair has been carried out, the
local processing means 17 at the street lamp 4,5,6 will
send a signal back to the remote unit 3 indicating that
the street lamp 4,5,6 is now functioning, and the time
that this signal is received can be logged. Thus it is pos-
sible to check that repair work is carried out in the correct
time. For example, with street lighting, the replacement
of lights and general repair work is usually contracted
out by the provider of the street lamps and so this system
allows the street lamp provider to penalise the contrac-
tors if standards are not met.
[0093] It is also possible to provide a remote link be-
tween to the remote unit 3 or the master control unit 2.
This may be via a modem so that an operator can inter-
rogate the data logged at the remote unit 3 at any time
from anywhere he or she wishes, i.e. a main control of-
fice in a central location.
[0094] To summarise, we provide a self monitoring
light unit for use with a street lamp 4,5,6 or any other
suitable mounting. Importantly, the housing means is
self contained and incorporates its own monitoring
means 15. This monitoring means 15 senses a param-
eter such as the current or voltage at the light and may
sense when a fault occurs. There may also be provided
all the control means 16 and local processing means 17
required to implement a complete remote street lamp
4,5,6 monitoring system suitable for remote interroga-
tion over a mains power supply cable 1. This system
brings with it cost savings over providing a separate
housing and processing/control unit such as has been
provided in the past. Also, it offers the beneficial feature
of being easy to install and more secure from vandalism
than prior art systems. Previously systems allowing a
street lamp to be remotely monitored have been fitted
at the base of lamp posts 7,8,9 once all the lamp posts
have been erected and wired up. This is a separate op-
eration and is not as attractive as simply fixing the head
of a lamp post to its pole or post.
[0095] Possibly a further way of looking at the inven-
tion is to provide a housing unit, or luminaire, which can
be used to provide relatively easily an item of street fur-
niture (which can be monitored).
[0096] The user is provided with a unit which simply
needs to be connected to a power supply, and mounted
in an appropriate manner, to provide a working item of
street furniture.
[0097] For instance if the item of street furniture were
a street lamp the user may be provided with a luminaire
which simply needs connecting to a lamp post and an
electricity supply connected.
[0098] The monitoring means 15, the control means
16 and the local processing means 17 may be provided

in a single module 21 which can be seen in Figure 3.
Each module 21 comprises a microcontroller 30, an as-
sociated conversion circuit 31, and an identifying circuit
32 embedded in the epoxy resin block 33. A variety of
input sensors S1, S2, S3 monitor suitable physical char-
acteristics in the electronic circuit of the lamp post, for
example S1 might monitor the voltage of a certain point,
S2 might monitor the current at a certain point and S3
might monitor the voltage at another point, and so on.
The sensors S1, S2 and S3 measure signals S1, S2 and
S3 respectively.
[0099] The microcontroller 30 is a commercially avail-
able microcontroller which is designed for a specific pur-
pose - which is probably other than monitoring a lamp
post. However, by an appropriate choice of conversion
circuit 31 we can enable the microcontroller 30 to take
the input signals S1, S2, S3 and monitor them, instead
of those signals which it was originally designed to mon-
itor.
[0100] Microcontroller 30 emits its own report signals
back down the power supply line, to the remote unit 3.
The microcontroller has a memory (not shown) and is
programmed by the remote unit 3 to report in a desired
way. For example, in this particular embodiment, the re-
mote unit 3 programs the microcontroller so that it
records in its memory the performance, at 5 second in-
tervals, of signals S1 to S3 for the first 30 minutes of the
operation of the lamp post and then stops recording
them (because we believe that most lamp failures occur
during the first 30 minutes following start up of a lamp).
The microcontroller then polls the remote unit 3 to ask
for permission to down load its memory to the remote
unit 3. If the remote unit 3 sees that there is no other
signal traffic then the microcontroller 30 sends out a car-
rier signal at, say, 135kHz (schematically shown in Fig-
ure 2) and dumps its acquired date to the remote unit 3.
[0101] The microcontroller 30 identifies itself by in-
cluding in the transmitted data an identifying code.
[0102] The identifying code is generated by the iden-
tifying circuit 32, and relies upon the configuration of a
code key 34.
[0103] The code key 34, shown in Figure 3, is remov-
able from the resin block 33 and has 16 pins (8 sets of
pairs) which are received in complementary holes 36
provided in the resin block. The key 34 is also shown in
more detail in Figure 4, and has 8 slots 37 in its back to
enable a thin tool to be inserted into the slots 37. Behind
the slots 37 are, in its original, unencoded state, respec-
tive wires 38 linking pairs of pins 35. The key 34 is en-
coded by breaking, or not breaking, particular wires by
pushing the tool through the slots 37. In Figure 4 starting
from the top, wires 4,5, and 6 have been broken, leaving
wires 1,2,3,5, and 8 intact which provides the key 34
with a binary code (in this example 8 bit). Each local
processing means has its own, individual, and unique,
coded key. It will be appreciated with an 8 bit key code
we can handle 255 units on a single conductor. This
could easily be upgraded to 1000 units or more simply
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by adding two or more bits. Instead of breaking wires on
an identity key the user may manipulate switches to give
it an identity.
[0104] It will be appreciated that the keys have a hard-
ware link only, and there is no need to programme the
keys at the point of installation.
[0105] The individual local processing means 17 pro-
vided in the street lamps 4,5,6 are also programmed by
the remote unit 3 to keep a record of any signals which
are outside of an allowable range. Although the signals
S1 to S3 are recorded as a matter of course in the mem-
ory of the microcontroller 30 for the first 30 minutes, and
not thereafter (as a matter of course), the microcontrol-
ler is programmed to monitor the signals continuously
(say at 5 second intervals) and to keep a record of sig-
nals which are outside of an allowable error band. The
microcontroller 30 may also be set up to transmit such
unusual signals to the remote unit 3 periodically, or even
substantially immediately (when the polling enquiry re-
ceives instructions to proceed).
[0106] It will be appreciated that the remote unit 3
could be arranged to vary the operational conduct of the
microcontroller 30, for example, the master control unit
2 could be used to tell the remote unit 3 to change the
period of sampling of the signals from once every 5 sec-
onds to once every 10 seconds, or ten times a second,
or any other period. Similarly, the initial recording period
could be varied.
[0107] It will be appreciated that because a microcon-
troller is a powerful tool it can simply be reprogrammed
once by the master control unit 2 and then left alone to
get on with the job of monitoring/reporting. Because so
much processing is done at the local processing means
17, the volume of signal traffic to the remote unit 3, and
to the master control unit 2 is kept low, and this avoids
confusion between the signals.
[0108] It will be appreciated that one of the benefits
of the present system is that each of the blocks 33, and
each of the microprocessors 30, is identical (or substan-
tially identical). This means that we can mass produce
the blocks 33 and use some and store some conven-
iently. If there is then a problem with one of the blocks
33 an engineer can take a replacement from our store
and visit the lamp post that is having trouble (as detected
by the remote unit 3, and as interrogated by the master
control unit 2). He can then simply unplug the key 34,
disconnect the broken base unit of the resin block 33
and exchange it for a new base unit resin block 33, and
reconnect the same key 34 to the new resin block. This
will guarantee that the new resin block will generate the
same identity signal (since the identity signal is gener-
ated in response to the configuration of the key 34) and
the remote unit 3 will be able to correlate incoming sig-
nals with a particular lamp post. This avoids the need to
have special programming of replacement chips, and
reduces the down time involved in maintaining the unit.
[0109] In areas where there are special problems, for
example in areas near pylons where there may be a lot

of interference, we would envisage using special add-
on modules to enhance particular performances of the
standard resin block 33. For example, we could have a
plug-in filter unit to improve the noise filtering. This may
be plugged into special ports in the resin block which
when provided in all resin blocks, or may be wired in in-
situ.
[0110] Similarly, where there is a large distance be-
tween the items of street furniture being monitored and
the remote unit 3 we could include a booster unit as a
separate add-on pack.
[0111] Figure 2 also schematically illustrates another
feature. The microcontroller can be programmed by the
remote unit 3 to adjust the frequency of its carrier signal
40, within a range. The range shown in Figure 2 is 90kHz
to 145kHz. In each case, the frequency of the carrier
signal is above that of the majority of the noise 41. Al-
though some noise is present in the frequency range
90-145kHz methods of overcoming this are discussed
hereinafter.
[0112] One of the advantages of using a microcontrol-
ler, as opposed to microprocessors, is that we can have
a far more powerful tool in a relatively small space. For
example, we would envisage having a resin block 33
roughly 100mm x 55mm x 40mm in size. This is small
enough for it to be fitted into the standard housing of a
street lamp light source.
[0113] Figure 6 shows an embodiment of a monitoring
system represented in a block diagrammatic form. A
computer 62 running the system has dedicated software
for data analysis and control. The computer 62 is con-
nected to a monitor 64 by means of a communication
link 66. Mains communication buffers 68 and 70 are pro-
vided at each end of the link 66. Buffer 68 is connected
to the computer 62 by an RS232 or 488 serial link. Buffer
70 is connected to a microcontroller 72 through a de-
coder 74.
[0114] The communication link 66 between the two
buffers 68 and 70 is a half duplex link over a mains sup-
ply. Information passes along the link 66 to or from the
computer 62 on a phase locked loop carrier for data in-
tegrity. Transmission can be in a frequency band
90-145kHz as opposed to the mains which is between
40 to 60Hz. For further data integrity, an automatic error
correction routine is incorporated in the software in the
computer 62 to replace any bits of information which are
lost. The communication stream between the buffers 68
and 70 can be in a digital form or any other suitable form.
[0115] The monitor 64 is provided with an independ-
ent power supply 76, which can be a mains supply sep-
arate from the main supply providing the link 66.
[0116] The microcontroller 72 is fed with information
concerning the operation of a piece of street furniture
through a number of analogue inputs. We prefer eight
analogue inputs although only four inputs 78,80,82 and
84 are shown in Figure 6. Each input 78,80,82,84 is pro-
vided with a signal conditioner 86 and an opto-isolator
88. The inputs may include signals relating to an A.C.
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signal (such as mains supply), a D.C. signal, other cur-
rent signals, or signals representative of absolute tem-
perature or temperature change for example atmos-
pheric temperature or temperature change. The signal
conditioners 86 scale the signal up or down to be in a
range suitable for the microcontroller 72 to receive. This
would be, for example, in the range 0-5V. The opto-iso-
lators 88 provide a potential cut out in case of power
surges or other signals which can harm the microcon-
troller 72.
[0117] The microcontroller 72 has at least three out-
puts. In the Figure three outputs 90,92 and 94 are
shown. These may be volt free outputs for external use,
pulse width modulation outputs for analogue control of
external loads (for example power supply to a lamp) or
standard analogue D.C. voltage outputs.
[0118] The microcontroller may be provided with a
plurality of further input/output ports for monitoring and
control as required. In this embodiment two eight bit
ports, making sixteen digital input/output ports can be
used.
[0119] A key 96 (corresponding to key 34 in Figures
3 and 4) shown in the Figure may be plugged into or
remove from the microcontroller 72. The key may have
an eight or nine bit identity which represents the address
of the microcontroller 72.
[0120] As has been discussed in the foregoing, the
invention is not to be considered to be limited to the field
of monitoring street furniture. It may be applied as a me-
tering or control system to a diverse range of electrical
devices or apparatus.
[0121] Other technical features worth noting about the
mains signalling system are:
[0122] Two LED's 100,101 are provided on the mod-
ule 21. Both of these LED's tell a user about the com-
munication status of the module 21.
[0123] The LED 100 is identified as RX/TX and indi-
cates that the module 21 is "listening" to the mains pow-
er supply cable 1 for the correct carrier frequency
(135kHz). In normal use this LED 100 will tend to flicker
as mains noise/spikes (usually in order of microsec-
onds) can often briefly match the 135kHz carrier fre-
quency. At this point, although the module 21 has found
the correct frequency, a number of parameters need to
be satisfied before the local processing means 17 will
respond.
[0124] The 135kHz carrier frequency must be present
for 100ms before the LED 101 (carrier accept LED)
lights to indicate carrier accepted status and allow the
module 21 to receive commands. This 100ms duration
may be transmitted from the remote unit 3 and stops the
module 21 from reacting to short duration mains noise/
spikes crossing the same frequency.
[0125] On receipt of a valid carrier frequency (135kHz
for more than 100ms) the module 21 opens a command
channel ready to receive data. This data must start with
the correct address for the module 21 (set by the key
34), then the data must only contain valid ASCII char-

acters (numbers 0-9 and capital letter A-Z). If either of
these conditions are not met the unit may cancel its data
buffer and returns to zero to start again.
[0126] If all of the parameters for communication are
met the module 21 will response to the remote units 3
commands.
[0127] There may be provided a photodetector to
sense whether a door at the base portion of the lamp
post is open or closed. Obviously these doors should be
closed when the lamp is in use and it is important to
know if the door has inadvertently been left open so that
it can be closed.
[0128] Communications between the remote unit 3
and the module 21 does not take place continuously but
message over sent as short bursts.
[0129] Data received (3 times) by the remote unit 3,
is checked (via software) for correct ASCII characters,
and the 3 messages are filtered to make 1 correct string
for display and the data log, e.g. if, due to an unexpected
line noise/spike, the first data message is corrupted.
Such checking will also take place in communication
from the remote unit 3 to the pressing means 17.

S:000 B:00000:00:00 CH0: 0 CH1:000 CH2:
000 L:U/C/O then. because of the time difference, the
second message may be -

S:000 B: 00:00:00 CH0:000 CH1:000 CH2:
000 L:U/C/O and the third message may be -

S:000 B:00000:00:00 CH0:000 CH1:000 CH2:0
 L:U/C/O = wrong characters

[0130] The remote unit 3 removes the wrong ASCII
characters and filters the 3 messages together to read
the correct message -

S:000 B:00000:00:00 CH0:000 CH1:000 CH2:
000 L:U/C/O
[0131] This feature is important in extremely noisy en-
vironments and has proved extremely successful, often
where no other devices (time clock etc.) will work.
[0132] The remote unit 3 is provided with an internal
real time clock so that the time that error messages are
received from various modules 21 can be logged. The
remote unit in its standard form can log 650 messages,
and in an improved version can log 1300 entries.
[0133] A set of commands exists some of which are
global commands which will operate all of the modules
21 in communication with the remote unit 3, and some
of which are individual commands which are issued spe-
cific to module 21 in communication with the remote unit
3.
[0134] Figure 8 shows a detailed view of a remote unit
3. There is provided a reset switch 150, fuse holders
151,152,153, a series of status LED's
154,155,156,157,158,159,160 (154 indicates external
power supply status; 155 indicates whether the remote
unit 3 is transmitting data; 156 indicates whether exter-
nal control hardware is operative: 157 indicates whether
the remote unit 3 has accepted an incoming carrier sig-
nal; 158 indicates whether the communication port is re-
ceiving commands; 159 indicates whether the commu-

19 20



EP 0 910 843 B1

12

5

10

15

20

25

30

35

40

45

50

55

nication port is transmitting commands; 160 indicates
whether the communication port is in use), a mains
switch 161, a bi-directional RS232 communication port
(for connection to a laptop computer, serial printer, mo-
dem, etc.), an output block 163 for connection to various
devices, a keypad 164 (for entering commands) and an
LCD display 165 to display various massages, etc.
[0135] One function provided on the remote unit 3
may be a test to check communication with the modules
21.
[0136] An alternative to providing the key 34 to pro-
vide the identity for the local processing means 17 to
provide a series of jumpers on the circuit board. The
presence or absence of the jumpers will indicate the
code to the local processing means 17. Switches could
also be used to provide the code; the position of the
switches could them indicate a 0 or a 1 much in the same
way as the breaking of a wire or the presence/absence
of a jumper.
[0137] In summary, in one embodiment of the inven-
tion we use a Local Processing Means (usually several
of these each associated with its own electrical appara-
tus) that performs a function, and a remote unit that con-
trols the local processing means and receives signals
from them.
[0138] The local processing means and the remote
unit preferably have the following features:-

local processing means

[0139]

(a) The local processing means is only a messenger
- no data is stored at point of acquisition except burn
hours (for a light).

(b) Event driven basis only - transmits on parameter
status change or communications request.

(c) Address is hardware configurable 8 bit.

(d) Data transmission sent in short burst three times
in slightly different time domain.

(e) Continually monitors own parameter status and
only reacts to predetermined set points.

(f) Only small power supply required because of in-
termittent operation philosophy.

(g) Data integrity is maintained by way of five level
pre-transmission/acceptance check.

i The receive signal must be continually present
for minimum 100 milliseconds. This reduces
the effect of coincidental high frequency noise
falsely triggering the unit. The signal at the cor-
rect frequency for greater than 100 millisec-

onds could only therefore have originated from
the remote unit.
ii The first bit is a particular ASCII character
which initialises all receive buffers of the local
processing means on the circuit.
iii The next three bits of information must be rel-
ative to the receiving local processing means
and must contain its address.
iv The next two bits of information must contain
the # character (or another predetermined
character) and command digit.
v The valid data stream must be received at a
speed of 300 baud and any extra or non ASCII
characters will re-set the receive buffer to zero
and require repeat transmission.

(h) The ability to communicate digital or analogue
data up to a resolution of 10 bit with an accuracy of
better than + or - 1% by way of conversion of a typ-
ical A to D result into single ASCII characters prior
to transmission, unlike the standard 8 bit binary con-
version. Digital interpretation takes place in the Lo-
cal Processing means and can be read in plain Eng-
lish directly from the point of acquisition with no fur-
ther requirement for de-coding or translation. It can
therefore be ported directly into proprietary soft-
ware packaging, e.g. MS Windows Terminal Com-
munications Package.

(i) All local processing means communication is half
duplex which means each local processing means
has the ability to transmit or receive data but not
simultaneously allowing the local processing
means to control loads from a remote command.

(j) The ability to take analogue signals direct from
the mains.

(k) True analogue R.M.S. Reading of load current.

Remote Unit

[0140]

(a) All save features as in the local processing
means.

(b) Ability to obtain data in the field.

(c) Ability to enter data in the field.

(d) Contains in-built software tools.

(e) LCD unit.

(f) Date and time stamps all events into log.
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Claims

1. A street furniture luminaire comprising a luminaire
housing (10) having: a light source (13) adapted, in
use, to provide light, monitoring means (15) adapt-
ed, in use, to monitor a physical parameter of the
light source (13), and local processing means (17)
adapted to receive a parameter signal from the
monitoring means (15) indicative of said physical
parameter and output an output signal, said output
signal being adapted to be communicated to a re-
mote unit (3), not part of said luminaire, which is re-
mote from the housing (10); characterised in that
the monitoring means (15) and the local processing
means (17) are provided in the housing (10), and
the housing (10) has mounting means adapted to
mount it, in use, on a support (7, 8, 9); the luminaire
having an electrical input/output coupling means
adapted to be coupled to a power supply line (1),
the luminaire receiving power for the light source
(13) via the electrical coupling means.

2. A luminaire according to claim 1 in which the mount-
ing means comprises a neck portion of the housing
adapted to be connected to the top of a lamp-post
(7, 8, 9).

3. A luminaire according to claim 2 in which the elec-
trical coupling means connects in use to the power
supply line (1) through the inside of the neck portion.

4. A luminaire according to any preceding claim in
which the local processing means (17) has a mem-
ory which stores data representative of the time the
apparatus is operating, but not at least some other
data that the local processing means monitors.

5. A luminaire according to any preceding claim in
which the local processing means (17) has an ad-
dress which is hardware configurable.

6. A luminaire according to any preceding claim in
which the local processing means (17) (or the re-
mote unit (3)) polls the remote unit (3) (or the local
processing means (17)) and transmits processed
data signals only when a down loading signal is re-
ceived.

7. A luminaire according to any preceding claim in
which the local processing means (17) operates a
control unit (16) to operate the light source (13).

8. A luminaire according to any preceding claim in
which the local processing means (17) is able to
monitor the amount of time that the light source (13)
is operational.

9. A luminaire according to any preceding claim hav-

ing an input to the control means (16), in use, of
signals from a photodetector provided to sense
whether a door at a base portion of a lamp-post (7,
8, 9) is open or closed.

10. A method of providing a monitorable street furniture
luminaire comprising providing a luminaire (10)
housing having a light source (13), a local process-
ing means (17), and a monitoring means (15), the
monitoring means (15), in use, monitoring a physi-
cal parameter of the light source (13) and generat-
ing a parameter signal representative of the physi-
cal parameter, the processing means (17) receiving
the parameter signal and outputting a processed
parameter signal onto the power supply cables (1)
of the light source (13), characterised in that the
monitoring means (15) and local processing means
(17) are contained within the housing and the meth-
od comprises connecting the luminaire to an exist-
ing power supply cable (1) and mounting means so
providing a luminaire capable of being remotely
monitored via the power supply cable (1) to the light
source (13) by a remote unit which is remote from
the luminaire.

11. A kit for connecting to a lamp post (7, 8, 9), the kit
comprising a self-contained luminaire housing
monitoring means (15) capable of monitoring in use
the operation of the lamp (13) and communicating
with a remote unit (3), the kit once connected being
capable of performing the method of claim 10.

12. A method of providing a street with street lamps
comprising fitting luminaires according to any of
claims 1 to 9 to lamp posts already in situ.

13. An item of street furniture comprising a post, or oth-
er support structure, and a luminaire in accordance
with any of claims 1 to 9.

14. A system comprising a plurality of street furniture
having a luminaire in accordance with claims 1 to 9
and a remote unit adapted, in use, to receive signals
from local processing means of said luminaire.

15. A method of providing a monitorable street furniture
luminaire comprising providing a luminaire (10)
housing having a light source (13), a local process-
ing means (17), and a monitoring means (15), the
monitoring means (15), in use, monitoring a physi-
cal parameter of the light source (13) and generat-
ing a parameter signal representative of the physi-
cal parameter, the processing means (17) receiving
the parameter signal and outputting a processed
parameter signal to be detected by a remote unit
(3), characterised in that the method comprises
providing the monitoring means (15) and local
processing means (17) within the luminaire (10)
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connecting the luminaire (10) to an existing power
supply cable (1) and mounting means so providing
a luminaire (10) capable of being remotely moni-
tored by a remote unit (3) which is remote from the
luminaire (10).

Patentansprüche

1. Ein Beleuchtungsgehäuse (10) umfassende Stra-
ßenbeleuchtungseinrichtung mit: einer Lichtquelle
(13), die geeignet ist, im Betrieb Licht bereitzustel-
len, Überwachungsmittel (15), die geeignet sind, im
Betrieb einen physikalischen Parameter der Licht-
quelle (13) zu überwachen, und mit örtlichen Verar-
beitungsmitteln (17), die geeignet sind, ein Parame-
tersignal von den Überwachungsmitteln (15) den
physikalischen Parameter anzeigend zu empfan-
gen und ein Ausgangssignal abzugeben, wobei das
Ausgangssignal geeignet ist, mit einer nicht einen
Teil der Beleuchtung bildenden Ferneinheit (3) zu
kommunizieren, die entfernt von dem Gehäuse (10)
ist; dadurch gekennzeichnet, daß die Überwa-
chungsmittel (15) und die örtlichen Verarbeitungs-
mittel (17) in dem Gehäuse (10) vorgesehen sind,
und das Gehäuse (10) Befestigungsmittel umfaßt,
die geeignet sind, es während des Betriebs an ei-
nem Träger (7, 8, 9) zu befestigen; daß die Beleuch-
tung ein elektrisches Eingangs/Ausgangskopp-
lungsmittel aufweist, das geeignet ist, an einer Lei-
stungsversorgungsleitung (1) angeschlossen zu
werden, wobei die Beleuchtung die Leistung für die
Lichtquelle (13) über die elektrischen Kopplungs-
mittel erhält.

2. Beleuchtung nach Anspruch 1, bei welcher das Be-
festigungsmittel einen Ansatzbereich des Gehäu-
ses umfaßt, der geeignet ist, mit dem oberen Ende
eines Laternenpfahls (7, 8, 9) verbunden zu wer-
den.

3. Beleuchtung nach Anspruch 2, bei welcher die elek-
trischen Kopplungsmittel während des Betriebs die
Leistungsversorgungsleitung (1) durch das Innere
des Ansatzbereichs verbinden.

4. Beleuchtung nach einem der vorstehenden Ansprü-
che, bei welcher die örtlichen Verarbeitungsmittel
(17) einen Speicher umfassen, der Daten, die re-
präsentativ sind für die Zeit, die die Vorrichtung sich
in Betrieb befindet, aber nicht zumindest einige an-
dere Daten, die die örtlichen Verarbeitungsmittel
überwachen, speichert.

5. Beleuchtung nach einem der vorstehenden Ansprü-
che, bei welcher die örtlichen Verarbeitungsmittel
(17) eine Adresse aufweisen, die hardware-konfi-
gurierbar ist.

6. Beleuchtung nach einem der vorstehenden Ansprü-
che, bei welcher die örtlichen Verarbeitungsmittel
(17) (oder die Ferneinheit (3)) die Ferneinheit (3)
(oder die örtlichen Verarbeitungsmittel (17)) abfra-
gen und verarbeitete Datensignale nur dann über-
trägt, wenn ein Datenübertragungssignal empfan-
gen wird.

7. Beleuchtung nach einem der vorstehenden Ansprü-
che, bei welcher die örtlichen Verarbeitungsmittel
(17) eine Steuereinheit (16) betreiben, um die Licht-
quelle (13) zu betreiben.

8. Beleuchtung nach einem der vorstehenden Ansprü-
che, bei welcher die örtlichen Verarbeitungsmittel
(17) geeignet sind, die Zeitspanne zu überwachen,
in der die Lichtquelle (13) sich in Betrieb befindet.

9. Beleuchtung nach einem der vorstehenden Ansprü-
che, die in Betrieb einen Eingang zu den Steuermit-
teln (16) von Signalen eines Photodetektors auf-
weist, der vorgesehen ist, um zu erfassen, ob eine
Tür am Basisbereich des Laternenpfahls (7, 8, 9)
geöffnet oder geschlossen ist.

10. Verfahren zur Bereitstellung einer überwachbaren
Straßenbeleuchtungseinrichtung, mit einem eine
Beleuchtung (10) bereitstellenden Gehäuse mit ei-
ner Lichtquelle (13), örtlichen Verarbeitungsmitteln
(17), und Überwachungsmittel (15), wobei die
Überwachungsmittel (15) im Betrieb einen physika-
lischen Parameter der Lichtquelle (13) überwachen
und ein den physikalischen Parameter repräsentie-
rendes Parametersignal generieren, die Verarbei-
tungsmittel (17) das Parametersignal empfangen
und ein bearbeitetes Parametersignal an die Lei-
stungsbereitstellungskabel (1) der Lichtquelle (13)
abgeben, dadurch gekennzeichnet, daß die
Überwachungsmittel (15) und örtlichen Verarbei-
tungsmittel (17) in dem Gehäuse enthalten sind und
das Verfahren das Verbinden der Beleuchtung an
ein bestehendes Leistungsversorgungskabel (1)
und Befestigungsmittel umfaßt, um so eine Be-
leuchtung bereitzustellen, die geeignet ist, von Fer-
ne über das Leistungsversorgungskabel (1) zu der
Lichtquelle (13) durch eine Ferneinheit überwacht
zu werden, die entfernt von der Beleuchtung ist.

11. Ausrüstung zur Herstellung einer Verbindung zu ei-
nem Laternenpfahl (7, 8, 9), wobei die Ausrüstung
ein selbständiges Beleuchtungsgehäuseüberwa-
chungsmittel (15) umfaßt, das geeignet ist, wäh-
rend des Gebrauchs den Betrieb der Lampe (13) zu
überwachen und mit der Ferneinheit (3) zu kommu-
nizieren, wobei die einmal verbundene Ausrüstung
geeignet ist, das Verfahren nach Anspruch 10 zu
verrichten.
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12. Verfahren zum Versehen einer Straße mit Straßen-
lampen, das das Anpassen von Beleuchtungen
nach einem der Ansprüche 1 bis 9 an bereits an Ort
und Stelle bestehende Laternenpfähle umfaßt.

13. Teil einer Straßeneinrichtung mit einem Pfahl oder
einer anderen Trägerstruktur, und einer Beleuch-
tung nach einem der Ansprüche 1 bis 9.

14. System mit einer Mehrzahl von Straßeneinrichtun-
gen mit einer Beleuchtung nach einem der Ansprü-
che 1 bis 9 und einer Ferneinheit, die im Betrieb ge-
eignet ist, Signale der örtlichen Verarbeitungsmittel
der Beleuchtung zu empfangen.

15. Verfahren zur Bereitstellung einer überwachbaren
Straßenbeleuchtungseinrichtung, mit einem Be-
leuchtungsgehäuse (10) mit einer Lichtquelle (13),
örtlichen Verarbeitungsmitteln (17), und Überwa-
chungsmitteln (15), wobei die Überwachungsmittel
(15) im Betrieb einen physikalischen Parameter der
Lichtquelle (13) überwachen und ein den physika-
lischen Parameter repräsentierendes Parametersi-
gnal generieren, wobei die Verarbeitungsmittel (17)
das Parametersignal empfangen und ein bearbei-
tetes Parametersignal abgeben, das von einer
Ferneinheit (3) empfangen werden soll, dadurch
gekennzeichnet, daß das Verfahren umfaßt die
Überwachungsmittel (15) und die örtlichen Bearbei-
tungsmittel (17) innerhalb der Beleuchtung (10) vor-
zusehen und das Anschließen der Beleuchtung
(10) an ein bestehendes Leistungsbereitstellungs-
kabel (1) und Befestigungsmittel, um so eine Be-
leuchtung (10) bereitzustellen, die geeignet ist,
durch eine Ferneinheit (3), die entfernt von der Be-
leuchtung (10) ist, fern überwacht zu werden.

Revendications

1. Luminaire d'équipement de rue comprenant un boî-
tier de luminaire (10) possédant: une source de lu-
mière (13) adaptée pour délivrer une lumière en
cours d'utilisation,, des moyens de contrôle (15)
adaptés pour contrôler, en cours d'utilisation, un pa-
ramètre physique de la source de lumière (13), et
des moyens locaux de traitement (17) adaptés pour
recevoir un signal de paramètre de la part des
moyens de contrôle (15), indicatifs dudit paramètre
physique et délivrer un signal de sortie, ledit signal
de sortie étant adapté pour être communiqué à une
unité distante (3), qui ne fait pas partie dudit lumi-
naire, et qui est distante du boîtier (10); caractérisé
en ce que les moyens de contrôle (15) et les
moyens locaux de traitement (17) sont prévus dans
le boîtier (10), et le boîtier (10) comporte des
moyens de montage adaptés pour le montage du
boîtier, en cours d'utilisation, sur un support (7, 8,

9); le luminaire possédant des moyens de couplage
électrique d'entrée/sortie adaptés pour être couplés
à une ligne d'alimentation en énergie (1), le luminai-
re recevant une énergie pour la source de lumière
(13) par l'intermédiaire de moyens de couplage
électrique.

2. Luminaire selon la revendication 1, dans lequel les
moyens de montage comprennent une partie for-
mant col du boîtier adaptée pour être connectée à
la partie supérieure d'un lampadaire (7, 8, 9).

3. Luminaire selon la revendication 2, dans lequel les
moyens de couplage électrique sont connectés, en
cours d'utilisation, à la ligne d'alimentation en éner-
gie (1) à l'intérieur de la partie formant col.

4. Luminaire selon l'une quelconque des revendica-
tions précédentes, dans lequel les moyens locaux
de traitement (17) comprennent une mémoire qui
mémorise les données représentatives de l'instant
où l'appareil fonctionne, mais pas au moins d'autres
données que les moyens locaux de traitement con-
trôlent.

5. Luminaire selon l'une quelconque des revendica-
tions précédentes, dans lequel les moyens locaux
de traitement (17) comportent une adresse qui est
configurable du point de vue matériel.

6. Luminaire selon l'une quelconque des revendica-
tions précédentes, dans lequel les moyens locaux
de traitement (17) (ou l'unité distante (3)) appellent
l'unité distante (3) (ou les moyens locaux de traite-
ment (17)) et transmettent des signaux de données
traitées uniquement lorsqu'un signal de télécharge-
ment est reçu.

7. Luminaire selon l'une quelconque des revendica-
tions précédentes, dans lequel les moyens locaux
de traitement (17) font fonctionner une unité de
commande (16) pour faire fonctionner la source de
lumière (13).

8. Luminaire selon l'une quelconque des revendica-
tions précédentes, dans lequel les moyens locaux
de traitement (17) peuvent contrôler l'intervalle de
temps pendant lequel la source de lumière (13)
fonctionne.

9. Luminaire selon l'une quelconque des revendica-
tions précédentes, comportant une entrée pour les
moyens de commande (16) en cours d'utilisation,
pour des signaux provenant d'un photodétecteur
prévu pour détecter le fait qu'une porte dans une
partie de base du lampadaire (7, 8, 9) est ouverte
ou fermée.
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10. Procédé pour fabriquer un luminaire formant équi-
pement de rue, contrôlable, consistant à prévoir un
boîtier du luminaire (10) possédant une source de
lumière (13), des moyens locaux de traitement (17)
et des moyens de contrôle (15) contrôlant, en fonc-
tionnement, un paramètre physique de la source de
lumière (13) et produisant un signal de paramètre
représentatif du paramètre physique, les moyens
de traitement (17) recevant le signal de paramètre
et délivrant un signal de paramètre traité dans les
câbles d'alimentation en énergie (1) de la source de
lumière (13), caractérisé en ce que les moyens de
contrôle (15) et les moyens locaux de traitement
(17) sont logés dans le boîtier, et le procédé com-
prend la connexion du luminaire à un câble d'ali-
mentation en énergie existant (1) et des moyens de
montage pour fournir un luminaire apte à être con-
trôlé à distance par l'intermédiaire du câble d'ali-
mentation en énergie (1) aboutissant à la source de
lumière (13) à l'aide d'une unité distante, qui est
éloignée du luminaire.

11. Kit pour connecter un lampadaire (7, 8, 9), le kit
comprenant des moyens de contrôle autonomes
(15) du boîtier du luminaire, aptes à contrôler en
cours d'utilisation le fonctionnement de la lampe
(13) et communiquant avec une unité distante (3),
le kit une fois connecté pouvant mettre en oeuvre
le procédé selon la revendication 10.

12. Procédé pour équiper une rue de lampes urbaines
comprenant le montage de luminaires selon l'une
quelconque des revendications 1 à 9, sur des lam-
padaires déjà en place.

13. Elément d'équipement de rue comprenant un lam-
padaire ou une autre structure de support, et un lu-
minaire selon l'une quelconque des revendications
1 à 9.

14. Système comprenant une pluralité d'équipements
de rue possédant un luminaire conformément aux
revendications 1 à 9, et une unité distante adaptée
pour recevoir, en cours d'utilisation, des signaux de
la part de moyens de traitement locaux dudit lumi-
naire.

15. Procédé pour fournir un luminaire d'équipement de
rue contrôlable consistant à fournir un boîtier de lu-
minaire (10) possédant une source de lumière (13),
des moyens de traitement locaux (17) et des
moyens de contrôle (15) contrôlant, en fonctionne-
ment, un paramètre physique de la source de lu-
mière (13) et produisant un signal de paramètre re-
présentatif du paramètre physique, les moyens de
traitement (17) recevant le signal de paramètre et
délivrant un signal de paramètre traité devant être
détecté par une unité distante (3), caractérisé en

ce que le procédé comprend la fourniture des
moyens de contrôle (15) et des moyens de traite-
ment locaux (17) dans le luminaire (10), la con-
nexion du luminaire (10) à un câble d'alimentation
énergie existant (1) et le montage des moyens pour
former ainsi un luminaire (10) apte à être contrôlé
à distance par une unité distante (3), qui est éloi-
gnée du luminaire (10).
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