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| MPROVEMENTS SoaBsgRELATI NG TO - e o REMOTE MONIpEqih ?ﬂwg

SI GNALLI NG Wb ﬁE This invention reI at es to i mprovements in i’}?
relating to renote 5 nonitoring and signalling,  especially (but not
exclusively) to . i nprovenents relating to mains signalling to nonitor
el ectrical appliances such as street i‘ur niture. Qur prior
~application GB 2 291 993 discloses a nethod and 10 apparatus of
nonitoring and controll IIMPRIGHEMENWIMANID?RELAHHNG TO apparatus (in
particular but not exclusively street furniture Thi s application -
adds to and inproves th&Em*EnWNiTQJIHVGQA SIGNALLING Accor di ng
to-a first aspect of the invention we provide a housing 15 uni t
conprising a housing containing an electrical apparatus adapted in use
Lo provide a functiofis [Rihfigh! flladpass idfRNlcatedd) iHSgnd dellRilel i rémore
physi cal paraneter ectrical apparatus 4" ocal processi ng neans
adapt ed to 3 ecmovitogingar amkt esigsallingl fespecially ndbad ormong exdusively) to

i ndi cati ve of said physical paranmeter and output a processed paraneter 20
si gnal . said omamb'ew&ﬂan&l@m&itgﬁaﬂmbér&r@"aa&méuommbele@&rmrﬁnpétaeue&o .

a renote unit, pgr 33 Fld unit, which is renote fromthe housmg
Preferably t he qc caoflsfﬁé 5 neans has at.least one of the
following features a) to j):- 25 a) the-local proceSS| ng means

has a rrermry V\:hl ch stores data
Our prior apphcatlon GB 2 291 993 discloses a method “and

10 _' apparatus of momtormg ‘and controllmg the funcnon of - electrical
apparatus (in particular but _not exclusxvely street furmture).- This

application adds to and improves the teachings of GB 2 291 993.

Accofdiﬁg to a first aspect of the invention we provide a 'housing

15  unit comprising a housing containing an electrical apparatus adapted in
use to provide a function, monitoring means adapted in use to monitor a
physical parameter of the electrical apparatus, and local processing means
adapted to receive a parameter signal from the monitoring means
indicative of said physical parameter and output a processed parameter

20 signal. said output parameter signal being adapted to be communicated to

a remote unit, not part of said unit, which is remote from the housing.

Preferably the local | processing means has at least one of the
following features a) to j):- - o
25
a) the local processing means has a memory which stores data
representativé of the time the apparatus is operating, but not at

least some other data that the local processing means monitors:



representative of the tine the apparatus is operating, but not at
| east somawg,t ata that the local proceSS| ng means nonitors: - WO
05 sy WSS PETIGRRYHMBIDS 70
b) the local processing nmeans is adapted to transmt signals to the
renote unit on an event driven basis, transmtting upon a
predeterm ned change in the status of saJ)d par aneter, or upon
recei pt of a communications request; c) the local processing
means has an addrgss | u ;
d) the | ocal proc@:sﬁh\gnm%gl h%&% ga'hga" Is ac%a [%qsﬁ? tQ &3.‘;{:191 gl%RL'ﬁolro t lhfo
bursts repeated ardmotealdriy of fhmevenn. dmffé:eraasxstlmsimﬁh Supon a
e) the local processing nmeans is adapted to nonitor continually the
par anet er status armdetetmléad;tcha@gpr Hudherstavsd o craipoparemeter, 16r upon  f)
t he | ocal processmg Teans 1 s adatedto ogsgratefromalow
power supply; Teceipt of a cogmmy ?tb‘l‘ﬁl ®BPBtlessi ng neans is adapted to
mai ntai ngdata integrity by way of a mul ti-Ievel (e.qg.
five | evel ) " pre- '

I ' c) the local processmg means has an address which is hardware

confxgurabie,

S .d) the local prq_ceSSing means is adapted to transmit data in short

' 10 e .bursts're'peated 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 predetermined set points:

15 - f) the local processing means is adapted to operate from a low.

power supply:

g) the local processing means is adapted to maintain data integrity
by way of a multi-level (e.g. five level) pre-
20 . 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 ability to transmit or receive data, but

25 not simultaneously;

i) the local processing means unit is adapted to control loads from

a remote command;



20 transm ssi on/ accept ance check before data transmi ssion from the
| ocal procews gsm28sans to the renote unit occurs; . . PCTYGBY7088%0
processi ng means comruni cation is half duplex. the | ocal

processi ng neans having the ability to transmt or receive data, but 25 -

not si mul t aneously; 1) the local processing neans unit is.
adapted to control |oads from $ renote command, WO

98/ 0285 PCT/ GB97/ 01870
3 : . j) iPhetHeodedal pprasessing gmeansishasashe abilidyi o ttpke cadadégue

anal ogue . Si gdr]al s direct froma mains power supply to said )
apparat us; - signals dipgcl fEQM R (PR PPBEE SUPRIF L85G GPRF#LS has at | east
2, at least 3, or 5 - at least 4, or at least 5 of the features a) to j).
The | ocal processing means nay have all of the-features a) toj).

The | ocal processiP@féRdNS (e Yoddll Probessing Mrean8aadr A fehst Pate &8t 3, or | OCal
processing neans is adapted to communi cate digital or anal ogue data 10 up

to a resoldutianleast 40 dri at Weash el atheufeatyresf alpee tjer Mhanloeabprocessingy

way of conversion of typical .anal ogue to digital result into single ASCl I
characters ’-'p-r’PS?“st_'B‘aYSEr‘fgrﬁl”sg%mﬁ e WPdlerpretation taking place in

the . local processing neans and.being.readable in plain English

directly from  the point of acquisition with no further requirenent-for -
de-coding or 15 tThe1$bcdli processing Imesls Magcsissi ket feadiend) A@pihed to-

be ported directly into proprietary software packagi ng.

local processing means is adapted to communicate digital or analogue data’
10 up to_-.a resolution of 10 bit with an accuracy of lbetter than + or - 1% by -
way of conversion of a typical an'alogue- to digiial fesult im'o“singlé. ASCII
~ characters prior to transmission, digital interpretation taking plﬁte in the
local processing means and being readable in ;;lain English directly from -
the point of acquisition with no fﬁrthe_r requireméﬂt._for de-coding or
15 ftranslation, the lécal processing means béing adapted to be ported directly

into proprietary software packaging.

The combination of the features discussed above enables us to
provide a mains signalling system that has a greater range than previous

20 systems of similar signal strength.

The invention will be described in relation to street furniture, but

" has wider applications. In its simplest form of one aspect of the invention

- street furniture such as street lamps are operated via a connection to’

25 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.

The electrical ahparatus may be a light source, adapted in use to

30 provide light. The housing unit may be a luminaire (light unit).



The conbination of the features di scussed above enables us to provi de

a mains signalling systemthat has a greater range than previous 20 »
syst ens of WO A2B¥® sj gnal strength. The i nvent PER/GROTP1870
described in relation to street furniture, but has w der applications.
In its sinplest formof one aspect of the invention street furniture
such as street |anps are operated via a connection to 25 power supply
cables that feed power to a |lanp post. A |anp post provi des support
-for a light unit, or lum naire, which includes a |ight source. The
power fromthe cable turns the lanp on or off.” _ The el ectrical-
apparatus may be l. ] e, ' t Vi ' . The
housi ng unit may Eié x%%hﬁﬁéﬁﬁéhg F?'Sﬁ)t%ggrnﬁlf'“me t?la(:)’g%aé% gszggéeuhg%
PCT/ GB97/018%Y street lamps, some kind of checking needs to be dperformed to It
is well known that in order to ensure that an area is correctly |it by

street | anps,detemeingi mhetherc bechendheclempst arecfunctipoinged Typical faglser nitne -

whet h t | ' f tioning. Typical, fault 5 i ncl ud

bl own T usd oringlods BT B abR Seuty sk spdtdR, Badn e shst fhampd mén® Do
b | ' i . i-ch
een enpl oyeq, l.a géécﬁ’ ?HgﬂBgéggitﬁndﬁWaallo‘ﬁ%' 29 44 ﬁ)toicﬁ‘ﬁ] gh?;’!&fete)t 'Iamp‘y”' ¢

are. not.working (and th g repairs or reporting This
need for manughichngreeivl Mdrkingu (uhds thietbhaking Fepairs asaporthty the ' fault). :
exanple, if-a street lanp is cycling between an on state and an off_ state,
a 10 - wor kmanTgynerd fer pmanualhdnspefionnisn undesisable imemany stasee, &ied. not-
n'o_.t-_l (?e__t.:h.a.t_ .'teqc%rnlﬁlg.h}f a §tr];gtufagﬁ'pais.cy¢ling between an on state and an off state, a
-10-'.-- wbr_kman may drive past the lamp when it is in the on state, and not

" notice that the light is f'aulty.

Also some manual checkers may not be as trustworthy as desired,
" and many claim time for driving around inspecting lamp posts when in
.15 ~ 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.

_ This is advantageous as it. enables the light unit to perform self

20 inonitoring 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 prox}ision of a self
contained unit is also advantageous in that cost can be reduced when

25 compared to a separate light unit and monitoring or control unit. When
installing new lamp posts a heaci unit, or luminaire, has to be attached to
an upright post anyway. and it éosts no more in installation time to install
a self-checking means signalling lumihairc than a standard dne. The act of
wiring it up is the same. |

30 |



Al so sonme manual checkers may not be as trustworthy as desired, and
many cl ai‘m t mpodeessalr i vi ng around i nspecting | anp posts when pciridBo7/d180
they are not. Providing a light source with nonitoring nmeans has the
advantage that it is no |longer necessary to enploy teans of checkers as
previ ously was the case. - This is advantageous as it enables
the light unit to performself 20 nonitorgng functions and can elininate
the need for a team of workmen to nonitor street |anmps. By providing
the nonitoring neanin ahe tlight|umghtthe localuprdcesgiag mpaos eecedives signals hrase of
a l'anp post) the nonjtoring unit may be noved safely out of the way of
vandal s. The {heompsitgringimeanscand sénds Quy fReparate signals 1o “!ﬂ ENQi§\ MMt -adkous

inthat cost can 5 0.a.se I| ht, uni_t . and
oni tori o or - enefRREHE BrociRe Tné moSRPHRE Sheb: “iBTRRL Hstr sHlqdy nby
unit, or lum ”ﬁééd?to 'i?e'%shﬂt he ot ttﬁ@h'ﬁd' t(S’ngmal (ﬁﬂa BREH thstﬁﬁﬁﬁl akeARRes, and
it costs no nore ininstallation tine to instal a sel f-checki ng neans
si gnal | i ng 3 untThas nhet manitaringameans’ cignals’ Maoahi bef iess connupiedgand leps i s
t he sane. 30 WO 98/ 02859

PCT/ GB97/ 01870n0isy when they are progegsgd.| Fysthegmore, fhe I%hwrme@ssmﬁgnmans .
receives sign Jn%g H‘us signfafkt tdTR{Y Pe?é%&?‘herg’?‘ Iy %P%e?&mﬂa yt ré?@ﬁ@&ﬁ)ﬁa

S|gnals to the'r e proce

neans’' signal 8whbﬁehé ramdtédeﬂﬁ i8Glot being aaeﬁsésédabyraa@smh@r dbdal HrobéRid w
original data over substantial distances. 5 Thus thé monitoring means’ -

si gnal s shoul dmiend,ees atoregulareintarvals,cber examplmlesgrw\,ihenr tdrepnee @ day. .

ProCesSed. Fur L e 0L o L BheaBl 2555 b 2

the remote unit perlodncally and .~ -
transmit its processed data 31gnals only when it receives back a down"-
loading signal (or vice versa, 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,

15 for example staiistical data, locally.

- The local processing means may be arranged so that it moﬁitors.
signals from the monitoring means continuously or at predetermined
times. Similarly, the remote unit may receive signals from the local

20 pr_ocessihg means continuously or at predetermined times. The local
' processing means (or remote_uni.t) 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 laﬂp posts most lamp failures
25 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
performance of a lamp post unit for only a predetermined time {e.g. 30
minutes) following_staft up of the lamp. Alternatively, or addiiionally,
the local processing means may monitor mdnitoring_means signals, but not

30 record data on them (for onward transmission to the remote processor)



may -send its signals to the renote unit only at certain tinmes, for exanple
when the renpte unit is not being addressed by any other |ocal. processing
nmeans, OP@BHP&r i nterval s, for exanple every hour or orRGX/GB¥#187010
The Iocal processi ng nmeans nmay poll the renote unit periodically and
transmt its processed data signals only when it receives back a down

| oadi ng signal (or vice versa, the renote unit nmay poll the housing unit).
There is therefore no need to have conti Buous polling of the |ocal
processi ng nea ecau§% it can ocesaugf gnal s . and stqgre rel evant data, 15

b
for exanple s‘{"gfslsst“i"’d’al Haf’é{ts'ﬁi%c JBA a predetermipgd FeRgq 9 yabissi ng
means may be gfLane6d1yS OmeNAlmble Efdueﬁﬂfxsmay rece%cg@gén%l "W ﬁ&e &Rt oring

nmeans conti nuousl y or “at pre eter arI Y, e renote
unit nay recahvm ifitgeylate 6mrﬂd ter Withix) ZPredepsratined mgerrmanslueont i nuously

or at predetermined tinmes. The | ocal processing neans (or renote unit) '

may only store data on signals if predeterm' ned criteria are net. The
| ocal progessing Ean i Lter g a d not -transmt
information rel ati r? tseégr@ﬁg rmnliaat"('}?%ogsrr#é?ns mQL &?al S r te
uni t. For exafBhiforing rhédil doutd berges tup %J&b'siﬁxﬁ% aﬁn ar@%%e'dbrm first,
30 mnutes followng start up of the l'anp.” The | ocal processi ng nmeans.

(or the renotlevelnldr)wmmyn raacaHdwdhlleadendnoatMvénmfmalhe If the prodiconingce of
m nu

Fol | owi ng. st dReanspws TO9RI0E ASheyTARSRIETORT 3. PAFicAa, fesistan iy e 1am po
008l PL0¢ S SHAP CRIER, Hril EOMSOR A BEePRg® g0k WLapiye0
WO 98/ 02899 (a 20% band of tolerance). If signals fall outside of an allowable range -
PCT/ GB97/ 01870
the local processing means records information relatmg to them and in
due course sends signals to the remote unit. Instead of waiting for its-
.nofmal pollil_ng 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
15 it determines that the out-of-range sensor signal is not an error. The local
processing means preferably 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. Preferably the processing means processes a
20 plu}ality ‘of different physical p‘arametet‘s.' 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 parameter; or f) any combination of a) to f).

- 25 " The remote unit may be interrogated by a user, preferably remotely

interrogated.

The local processing means receives signals from the remote unit
via the mains power supply cables. The local processing means may

30 operate a control unit to operate the light source (when the electrical



unl ess they fall outside (or within) a.predeternined range or val ue.

Al ternatively 9%58 enote processor may receive signals but ngj
themif theyvvgre outside (or within) a predeterm ned range oppégﬁgg‘%&’%

For exanple, a |l anmp post has a normal operating state. The -
nonitoring neans could be set up to ignore signals that are at the normnal
| evel, or within an allowabl e deviation of "normal". If the nonitoring
means was | ooking at the voltage across a‘particular resistor in the |anp.

post it m ght Fl)?%?[ﬁ i%i Qq@h’? fs'bgfa%er)] gfegw%{. P:hncl)JrE gﬁa;ﬁg?ﬁ .qu’e S%%isbﬁ'l\éq" B 10- .

(a 20% band o erance) . o) an al |l owabl e-range
the -l ocal progpseigumseB@Nsighelorrdfsmitied dowinOthe fladkd POwep suppip @ablesn

due course sends signals to the renote unit. Instead of waiting for its

nor mal pol | i ngheileealt peocessiag pevsenayndfsendignadapisd be teansmip signajppoback he
renote unit as soon as an unacceptabl e si.gnal has been receiyed,, or when 15
it “deterni nesaf’}‘ﬁtl SNt -pc?fwerrag‘é@qge?éﬁg 19 Yiearemete, ynitay Bhisghas the

| ocal - pr ' n r 0 ; A mnig ori ng
moans  50i SAGRARD EEIR, BLGWEC B MOPAC HASERSIdR RO o) niiR el ! N0
means' ‘Sbpéerationt ¢ theofight Boomessndigend aignaly bhck ablilie pefes it to

appropriate _  signals to the remote unit. Preferably the proces ér?;?
means processindieate@ faull.ylahas thecfurtherradvantaggrihai thel remata upitean s L

exanple it may. receiv n .ocess: _a i gnal s 1 ndi I on_of.. vol t age
2t “one poi nt - Ygnah o/ eagal ABLRRE Bidunst b bRRRRS, opfrcithe Bpefationie 2
poi nt; or d).§m$ﬁta§d{fr€é. or e) stress or any other paraneter;.or f)
any conbination of a) to f). 25 The renote unit may be

i nterrogat@®ed by a user, preferably renotely. ~interrogat ed.

The | ocal processing neans receiyes signals fromthe renote unit Vi a
the mains power sub yuRtdh 8_W. THe hasc bees O'E?égg?ﬁﬁgrréléﬂfs pjtand alone .

control/monitoring signal processing unit may be provided. In particular
the control/monitoring/signal processing unit has been provided in a form -
suitable for incorporating into the base of a street lamp, other lamp -
15 suppbrt or other electrical apparatus. This unit is then retro fitted to a -
standard electrical apparatus, perhaps a street lamp. Such systems are -
- well suited .to retro-fit applications in which the standard.control unit
{perhaps at the base of a street lamp post) is replaced with ‘the new
control/monitoring Signal processing unit.
20 |
The light source may comprise an incandescent source, fluorescent

lamp, SOX, SON, MN, or other light source.

In one embodiment, the present inQentio:l has the light source and

25  the local processing means (and monitoring items) all in the single unit
that is the luminaire. In another embodiment we may incorporate the .

local processing means in a cut out unit, for example that disclosed in our

earlier patent appliéation GB 2 261 116. -



30 operate a control unit to operate the Ilght source (when the

el ectrical WD 98/ 02859 . _ » :
PCT/ GB9 7TWOM8/BIBS? PQTIGB971018‘£(ppar at us
is a light source) between an on and an off state. This may be in

response to signals transmtted down the mai ns power supply cabl es.

The | ocal processing neans may al so be adapted to transmt signals back
down the nmains power supply cable to t§e renote unit. This has the 5
advant age t hat it allows the | ocal processing neans to nonitor the.
operation of t h€hei bml! JUecessing gneansd masgrtamsrmacane oot tmoneesignalsuni t to-

di cat faul t the furth that th t | t
cond” " “uiipaaniatits o oRrRBHIC Bkl ik s w3, FENR Basnfeol °fne

operation 9dvamage BP‘%} tth'%ol-l{xﬁ@te ehlit to he vanouy% hySichl g?%etb}s has been

recogni sed that "a stan one control moni toring-sign processi ng
unit may bbeipganoniesked! n part i cul ar t he control/nonitoring/signal
processing unit has been provided in a form suitable for incorporating

into tHe base of a street | anp, other lamp 15 support or other electrical

cpoar o - 10t Sl brk Bl o0 bR cpol LSS B o

retro-fit @a@ﬁéhaaémggés h$) nebi hmteh&netea OheRRNH (e Wolising; easidrP@y haps-at— .-

t he base of a street |anp post) is replaced wth the new

cont r ol / noivistadl, i reqoviegiram theoreesk iofiyandals, efo -~ The tight source -
may conprise an-incandescent -source, fluorescent | anp, - SOX, SON, * M\,
or other |ight source. In one enbodi ment, the present_

| nventid)n has tpge hhakt pt%?:@gsqgg‘mgans may be adapted to receive signals v:a L

the mains power supply that provndes power to the hght source, and in
response to the signals operate the light source. This may make the light

source easy to control and monitor.

15 = The h-ousing unit may also include a visual indicating means. The
mdtcatmg means may be adapted to produce a vnsual 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

20 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.

~ The visual indicating means may also be adapted to indicate when

25 the remote unit is communicating with the local processing means (or vice
versa). This is advantageous when trying to find faults in the system: it is
immediatelv apparent if there is a breakdown in communications - the

‘visual indicating means will not indicate communication taking place.



25 the local processing neans (and nonitoring itens) all in the single
unit . *t | e lumnaire. I n another enbodi nent we mayj e
t he I 02§;|0 prgézge;ssi ng nmeans in a cut out unit, for exanpl !e'b?%";}a{s%
di scl osed in our earlier patent application GB 2 261 116. WO.
98/ 02859 ' _ PCT/ GB97/ 01870.
8 The | ocal processing neans y transmt one or nore signals
representative of the paraneter signal of the renpte unit. This has the

; ve of the para | ! _
bei ng moni Lor od. 51 e mU(GRIRE Mg nah ol e e8'g o Al Ama it AEEE, <

control- unit. gkhkige Naghtt Béurce beforeeamdivanifgeIhastifiviségrddds ofitler The
conponents in the housing; easier to . install, renove fromthe reach of

vandal s, etc. mongoring meansTmay |abtt be pdeptass tonmoneton sherewplisge atathbedighto -
receive signals via th I ns, power supply that proyides power {0 the
|ight source, 39ydcs gefore a%“@éﬁ%ﬁméef“gs H'Hé"tﬁ%g}%PEMSE)‘eﬂ%Ft égﬁhéoﬁﬁ'c&ht' rce.
Thi s may ke L i.ght S t : ' .

The housi ng urrOriotig) msans, s ek BRCHIdRed 36, Feni R IETBhirghe floig

i ndi cati ng neahsowghy theelightoggurde t Thy mbniteringvineand mayt ¢uthpris@agpiurality
representative of a physical paranmeter of the light source (or other

el ectrical appefrsensets, earlysersoirhsing adapteditosgnse adlitigreniparameternafythe

ot he advantdgl 19HAre: PreistEbsy 8 AP0 toe GBRR R Erent e o7
the - voltage sensor adapted to measure the current passihg through and the .
- 10 Voltage supplied to the lamp (or other electrical apparatus). “Providing -
sensors/monitoring means to detect the above mentioned parameters is
advantageous in that it possible to ascertain the correct functions. of the -

light source {(or other electrical apparatus).

15 . Prefel"ably the rﬁonitoring means adapted to monitor cusrrent 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.

20 Preferably the light unit is provided with input surge protection to
B.S.I class B {6kv 1.2 x 50us). Preferably the frequency of the A.C.
supply to the light unit can be in the range 45-65Hz. Most preferably the
frequency of the A.C. supply is approximately SOHz. Providing a light
unit which can operate under these conditions\is advantageous because—i-t

25 allows the unit to be used in typi'cal 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.

The local processing means or the remote unit may be able to

30 monitor the time the light source is on: that is emitting light. This is



LED is on but the light source is not then there is a fault, whereas if the
lanp is nmerely not on, it is not apparent -whether there is a fault,” :
The vi'sual WRAM28? ng neans may al so be adapted to indi cat e RETSGBINDISTON e
renote unit is communicating with the local processing neans (or vice
versa). This is advantageous when trying to find faults in the system it

S I mredi ately apparent if there is a breakdown in comrunications -

t he visual indicating nmeans will not? i ndi cate communi cati on t aki ng

pl ace. _ 0 . . . . .

PCT/ GB97/ 018?8varyt\9gc9c§{s 2837 allows a company/body operating thegl:ght unit 10

noni t ori ng nageddinywhethesané ailghtosduroes Qre thheuiiy Ofe ¥PEdiAOE numberabf t he
| i ght source before and/or after the light source is lit. The

moni t ori ng mbanes befprefaidutse adapted to nonitor the voltage at. the light - .
source before and after a fuse provided to protect the |ight source. The 5
noni toring nmeans nmay al so be adapted to nonitor the current flow ng

t hrough the |ight beEt prdke | h@4rsShdTRAD ' ' ality
of sen‘sorg, each 'srgl(r%gggglbgl ngsgggpr%'eicfls?%] sensgengaéi'ﬁ?{e?{edﬁ@epg‘ri r#é?'e#d of the
| i ght sour ceusér efeer eihyhunidete Sdnsdralf ndyplierc! UCThiz Craby eRbseRNSWbusNd a
vol tage sensor adapted to neasure the_current passing through and the 10

vol t age suppkpeununicatien ph@pta.or ot her electrical ‘apparatus): . Providi ng:- - -

sensors/ noni t.ori ng neans to detect the above nmentioned paraneters is
advantageous in that it possible to ascertain the correct functions of the

li-ght source (of ¢ B¢ poktibie o Witﬂlﬂﬁ)curreﬂﬁﬂo'wirﬁ% iEftﬁé'ﬁifgiﬁl jthe.
moni toring means adapfed to nonitor .current can. _ . neasure load currents
in the ra@geiBw vaviety 2ifvwayslhiBhistmaybbe wser configurably.i Qneatich. waPmedyer abl y
the light .unit has an operati n9 vol t age, of . Lo . E '
" be to measure the total current of the light unit inciuding that passing

_through a  ballast, a capacitor and the "light source. The user
configurability is advantageo_us_‘as it pfpvi'des a flexible device which-can . . .-
meet a variety of customer requirements. |
15
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. |
20.
The remote unit and the local processing means méy. incorporate
phase locked loops (PLL) ensuring that the system can “lock on” to the

carrier frequency.

25 We have experienced problems in installatibns ‘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 providing the PLL's can overcome this problem.



bet ween 80 and 260 volts A C 20 Preferably the light unit is

provi ded* mnt ‘?&ﬂhg gSurge protection to B.S.1 class B (6kge g%
50[err]s). Preferably the frequency of the A C suppl y to t

uni t can'be in the range 45-65Hz. Most preferably the - frequency of t he
A.C. supply is approximately 50Hz. Providing a |ight unit which can
oper at e under ‘these conditions is advantaggous because it 25 all ows the
unit to be used in typical conditions encountered in the market pl ace.
The unit may be al sghabdegndie et unag b providddciviti a mem&SUMddn8S/ artgas i f
such a range of inputs is allowed. . The | ocal processing neans

or the renote mntormyeam% play erecord@ignapp sentoto thecramote vmie fromhtheslogake i s

on: that is emttin ng.; Tt}jsihs WD 98/ 02859
PCT/ GB97/ 01870Process ng eans. 1his has the advantage that a- historyqof operation of

advant ageous a erﬁ%ﬁgﬁﬁf‘h\(ﬁr %:ﬁ&”&@@%é&@%?ﬂﬁéﬁt when the xl‘l*%g?djmf}in%%élp%

asGertai-n whet t sources are I ng t e specl
hours beforg faj Isgfmething bther than aTlight andl) Riagcessbailt reanehizhdcimebe

renote unit may be adapted, in use. to conmunicate in half duplex.

This may ensureviewedito inspect kowrthailightiunit isf fusstigning. =~ |t may be
pOSSIbJetO .monitar the current flowing in the light unit 10 in a variety

of “"ways. This nmay be user configurable: Oné such way may be to nmeasure
the total current ofpéhembinghy Ufﬂéind Nehatdi N t Baprdiamately 8 kmﬂuah a
bal | ast, a capacitor and the |ight source. The " user

Alternatively in an improved version the memory means may be :
10  approximately 16 kilobytes. These sizes may provide convenient memory.
means, large enough to store a reasonable amount of data.

Preferably the focal processing means is a microcontroller.

5 Preferably the microcontroller is provided encased in a matrix, .
such as a resin block. This protects the assembly of the microcontroller
and associated conversion 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

20 anything goes wrong with the associated, and cheap, electronics which
accompanies a microprocessor cf\ip it is conventional to take the board
upon which the microcontroller and associated circuitry are mounted out
of the apparatus and see if the board can be repaired. By enéasing the
assembly in a matrix there is no possibility of\repair. This means that a

25 £2-£3 microcontroller could be made useless by the failure of a 1 penny
resistor. Up until now this has meant that microcontrollers, at least in
high volume, cost conscious, products have not been encapsulated in
resin. By using commercially available microcontrollers they can be
disposable. Indeed, another way of looking at this aspect of the invention

30 is as a one-shot disposable monitor assembly that incorporates a



configurability is advantageous as it provides a flexible device which can
neet ‘a variety of custoner requirenents. 15 The renote unit and
the | ocal WQWH28Ig neans may be adapted, in use, to ROTIRAV/GIST0E
signal present on the mains power supply cables at a carrier freguency
of approxi mately 135kHz. This frequency may be a frequency which i s
relatively i nmune from noise. 20 The renote unit and the | oca
processi ng nmeans may i ncorporate phkkse | ocked | oops (PLL) ensuring
that the systemcan "l carrjer frﬁﬂuenc

ock on" to.th
Ve have expef em@atw&%l@9@af%m*?fgﬁa?ﬁeavpewscwcvm SRRty a Matrikengt hs
| Whi ch el ad AbhRICafl BRoALOU T U8 JOURLHARkIs, 0Dl oS,

This may hav | sastrous e ct on Ie com‘rum cat and
providing the PLL's can overcone this problem -~ WD 98/ 02859
PCT/ GB97/ 01870 . The renote unit may be provided with a

menory neans. TheBy havingno myicreconsratisr, rissierd ofi ymicsoprenesses wmnaxermt e

unit fromth korocessm‘% neans. This has the dva tage t a
ofer 8bfortoomae Sl 3h | prent

hi story {02 ApRaragys ?'ﬁe’fm%‘ ctt prapol

when t he. mvgﬂ;ér@nség ﬂp@k*&d 5 to something other than a light unit) .
may be buil t up V\/m checan _reviewed to i hspect how the light unit is
functioning. - The rrermry nmeans ‘may be approximately 8

ki | obytes. - Al ternativel y in an inproved version the menory neans

may be 10 appr oxAfatherypreblem aispeiated Wit aanijaring®f 3 lasge qwmlanehi ent
rrermr .y -'__elecmcal devxces, such as lamp posts, 1s that the end user needs to know
| 10 - which unit is showmg a problem (so that he can send someone to. repair
the devxce). ‘Each dev:c_e (or group of devices) therefore needs to indicate

its own identi;y. Conventionally this is done by baving a slightly -

. differenﬂy encoded microchip for each local monitoring device. The local
monitoring unit a;séciated with each lamp post codes its signals'so that
15 the remote can identify it, and knows to which lamp post the 'signals
relate. This is all very well until the niicrochip'i_n a local monitor fails.
In. order to replace the microchips the engineer must contact the
- manufacturers of the microchips; give them the identity code  of the
broken microchip and ask them to encode, on a one-off basis, -another
20' 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 fauit and a second to fit the

25 replacement chip) and typically has to wait three weeks or so for the

replacement chip to arrive.

Preferably the loc_ai processing means is provided with an identity

code unit, the arrangement being such that the identity code unit can be



means, |arge enough to store a reasonabl e anmount of data.

Preferably tJ processing neans is a microcontroller:

Preferably the™m crg%cont roller is provided encased in a matr ig{‘,lls’gnwmgvch
as a resin block. This protects the assenbly of the mcrocontroller -
and associ ated conversion circuitry. Htherto it has been unthinkable in
such a high volunme product as a nonitor ofja control unit for street
furniture to encase a mcrocontroller assenbly in a protective matrix. If
20 anything @pRecMPo@ tNel ldchNBréGsoiigaimdns ARE GREBP re/sBEIWRRI£Rewhi Ch
acconpani es a mcroprocessor chip it is conventional to take the board )
upon whi ch t hdocdl@rocessinphieans.and associated circuitry are nounted out
of "t he apparatus and see if the board can be repaired. By encasing the
assenbly in a matrix there is no possibility of repair. This neans that a .
25 2-3 m crocont gl I HEEE . t fal:lLyr enny
resistor. Up until ﬁé%vee[nﬁpfs%ghgss?ﬁeant t‘l?gt8 b %ﬁ;é:rlgg%ln fo&egﬁébg ,lﬁg%tsl ggiotupi n -
hi gh vol ung, angit vdssidentical, Witklbunt thehwesd ROEivecaiene an dpenliat €6dd. This
resin. By using commercially available mcrocontrollers they can be

di sposabl e. | rtdgunt_ s theigtunit costy Bertheroprey since thieslogslpprsicessing mpeans\azet i on
30 is’ a's"'a""'dns;sho-i---.' i-sg?-s. bl e .noni tor assenbly that incorporates .a

WO 98/ 02859 igentical tr one iails on-sile an engineer can carry a spare local processing

PCT/ GB97/ 0187Qheans with them to the electrical device and can replace ittthere and then
m crocontrol | er and associated el ectronic circuitry encased 1na matri x,
adapt ed to.nonriking cudhelidenity cidgnatis ffomitharold|lighit uniahndippackingsit to
By having_ a mcrocontroller, instead of a nicroprocessor, we nay 5 be
abl e to nmhfe “¢hg newntocal PFRFeSPIBE, HEARS FAassioarreate & gV Weht gnit, but with:

the same code unit,

”'“The code unit may be considered-,to be a coding key. 1In an éven

~more preferred arrangement the identity code unit ,comp_ris'es a plurality of

15 coupling members adapted to co-operate with a plurality of

'. complementary 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

20 the code unit.

Instead of requiring electrical connection to provide the code any
suitabie . interaction may be used (e.g., optical coding). The local
processing means must simply produce a code signal dependant upon the

25 code unit.

Preferably the code unit has a plurality of wires linking paris of its
coupling members. 1f that is all the electrical content of the code unit
~ there is very little to go wrong with it, which means the engineer will

30 hardly ever have to replace a broken code unit.



ot herw se be the case. Anot her probl em associated with
nmoni tori-ng-of- a-large nunber of el ectrical devices, such as |la )
posts, i s Wes288 end user needs to know 10  which unit | BCHRRWAEHY
problem (so that he can send soneone to repair t he device). Each.
device (or group of devices) therefore needs to indicate Its own:
i dentity.  Conventionally this is done by having a slightly
differently encoded mcrochip for each [ldcal nonitoring device. The |ocal’
nonitoring unit associated with each |anp post codes its signals so that 15
the renote can identify it, and knows to which | anp post the signals
~relate. This is abyef\gﬁgmv%l doddNtHe! pEdiB-dbider @fibithe iugeR inDasd. mmkes,oor fails.
- In order to replace the mcrochips ?he engi neer must contact the
manuf act ur er so¥k phéferdbly Obkéaks, @ieseott haard hmringetions ybaiwaen opairheof
broken m crochip and ask themto encode, on a on -oLf basi s anoig‘g 20
mi crochi p wi chuplimg members@fthe gode ¥dit sEOF gXpmplfa 1he RIPE-GIdF UL £HAY, ||
still associate the,signalg w.th the.cor I : [ must
hen war ¢ 1 opet AEPVdEH SRUhEn v bty (REE Folrs, BEReqiiTing altioatsd TR, 1
Thus ‘the engifghieet!HAY |HavEPK Wioki dodePeinit owhith hermaws frbandiis own -
detérmne that-it 1s the chip that is at fault and a_second to fjt.the 25
repl'acement” Ghigrdsposigingilyc hbd inking twireminos: hieandedibyokensand dinkipg -
repl acenent chip to arrive, ) . Preferably the | ; C i ng
means is prowidesingst B 3afh 3 ik Briptact. Heqtherefore ,tX‘f?eﬁ'aer ?gﬁéec?r{ed%t Ei ng
such that the i.dentity, upi.t. C s oriol AfRO by breakin
DT cBogl 01 AR codds' e 18 fhe!'Birhe | E08%s the originlp 8540 y bresking
.0 10 wires 1,6, and 7 with an appropriate tool such as a small screwdriver.

| -_Alternatively manuallj operable switches may be provided to make or

brake the connections.

The remote unit may be adapted to receive signals from a plurality

15 - of said local processing means.

Preferably there is a. housing unit which comprises connection
méan_s adapted, in use, to co-operate. with a complementary mounting
means. The mounting means may be associated with a post (perhaps a

~ 20 lamp post) or other similar structure. The connection means may allow a

user to attach the housing unit to a mounting relatively easily.

Most preferably, electrical coupling means are provided which are
adapted to be connected to an electrical supply means of the post {or other
25  similar structure). Such an electrical coupling means may allow the user
to simply attach a housing unit to a mounting, connect 2 power suppiy,

and so provide a piece of electrical apparatus capable of being

monitored/controlled via its mains power supply wiring.



13 renoved fromthe | ocal processi ng means and can be re-used with a
new * logtal cessing neans. - - - - This enables us to nake all
of the Iocaw %@B sing neans of our 5 light units identi &4T/CRI70/¥At
the need to give theman identity code. This reduces their unit cost.
Furthernore, since the |ocal processing neans are I dentical if one
fails on-site an engineer can carry a spare |ocal processing nmeans
with themto the electrical device and calr replace it there and then

taking out the ide tacwd.sagols 19 dodd QPhSs hél ihddon Wit @th@imnwg i t

to 10 the new | ocal procéssing neans so as to create a t unit, but
Wt h t heofaaowirle temdte monitoring of aTheeleadeaUru;ipammbeo cot@irgered
to be a coding key. In an even - _nmore preferred arrangenent the identity .

code unit corrpomwuw prexiding ¢ 1’51“51'58 mﬁmp|qonga:nmm|e£eaa|@!pﬂmram.
co-operate Wit Iural | t errent ng_nenbers
provi ded on tﬁepmﬁﬁ%ﬁ' %Fﬁﬁaé’s?s%/'?\‘b a m°“'Wé e?ﬁ‘?—: 83 é‘ﬁé’hﬁﬁ%e &?Wboré?ﬁ;h
that- when 4 heqgade w'hohﬁomwtxeystorbne hybies! I@&%efe&omsw%w&max

el ectrical connection I's nade between certain conpl enentary coupling
nmenber s, - depeapparhtuspandt detpaord ipguaratieonsighal? @eprichentative efnithe physical .

I nstead of requiring electrical: connection toa‘prow de the code any
sui tabl e i nt ePAAMEIAr rfﬁy‘h(?e Presssing gneangnand furiwsy; Gaysing the wreeawns

D Seeool 19 ™Rt 8! cohinicdtd MM Frotebld pala Aty JRASITIANY MR LI, 25

code unit. referab Heoto |"ur al'i of W Tes
| i nki ng parts“m}cﬂ {sSremote ﬁgﬁpﬂhler}q,m@g{egnsl f that is aI | the eI ectri cal
content- of the code unit - there.is very.little to go wong with it,
whi ch nmeals -t he engineer. will 30. . hardly._ever have to repl-ace a br oken
code unit.

Preferably the m_ethod comprises having the local processing means
~ - remote sensor interface doi_ng one or more of the following:
‘ a) the local processing means honitors signals .representative of
-~ 'said parameter, but does not store all of the data it is fed by the sensor,.
15  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 temporarily stored data
to said remote sensor on an event driven basis, transmitting upon a change
of the monitored parémeter, or upon a communications request from the

20 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 monitoring its own

25 parameter status and reacting as its paraﬁxeters reach or pass
predetermined set points; |

¢) data integrity of the data transmitted from the local processing
means to the remote unit is maintained by way of a multi-level pre-

transmission/acceptance check comprising one or more of f) to i);



WO 98/ 02859 PCT/ GB97/ 01870

14 _ ' Preferably to code the proto-code unit the user, in use
makes, or WO9B@2858 preferably breaks, one or nore connecti oPCT/GBYTMASTD
pairs of coupling nmenbers of the code unit. For exanple, the
proto-code unit may 5 be provided wwth 8 wres linking 8 pairs of -
coupling nenbers. The engi neer may have a broken code unit which he
knows (fromhis owmn  records) originaléy had linking wires nos. 1,6, and

7 broken, and Iin%ng . vviﬂes nos. 2. 3,4 5 and 8.intact. He therefore
takes the proto-cdde HUfing thal the Feceike isigng) §, coutipually, prespnt ior a
ori-gi nal codenifimunPVintt 6251100 miifiseddaep 1.6, and 7 with an appropriate
tool such as a small screwdriver. Al'ternatively. manual |y operable
swi tches nmay be prg)viesiegrihg thatkekediirst bit idbaghartichiar cAfGHctharaster which

The renote unit_ nay be adapted to receive signals froma plurality 15 of

o, % ‘gm

said | ocal pripiadisengliniespiye buffers of the locah progespifg medBFe i s a housing
un £ uh ly SOTDr| 355 RHRE e e nexy SHELP ARG =B SRS
associ at ed WdrBcéssifineaRe IdeiTy dts address; : - R
o l) “ éﬁsﬁring that the next bits of information contain a
predetermined ASCII chiaracter and a command digit.
* j) ensuring that the data stream received by the remote sensor is at
10 'a pré'determined speed (e.g 300 baud), any extra or non ASCI] characters
| ."re-se.t-ting the receive buffer of the remote unit to zero and requiring
fepeat 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
15 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 interpretation taking place in the local processing
'~ means and being capable of being read in plain English directly from the
point of acéuisition with no further requirement for de-coding or
20 translation, so that the data is adapted to be ported directly into
proprietary software packaging;

1) and in which local processing means communication 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

25 loads from a remote comrhand;-

m) and the local processing -means.having the ability to take
analogue sigﬁals-direct from the mains power supply of the electrical
apparatus, and _

'n) in which the local processing means provides an analogue

30 R.M.S. reading of load current passing through said electrical apparatus.



20 lanp post) or other simlar structure. The connection neans may allow a
user to ‘attgqsg £ohOUSIiNg unit to a nounting relatively. e.as'l:i

Most preferably, egectri cal coupling nmeans are provided whi ch' [CBIT/01870
adapted to be connected to an electrical supply neans of the post (or other
25 simlar structure). Such an electrical coupling neans may allow t he
user to sinply attach a housing unit to a nounting, connect a power
suppl vy, and so provide a piece ofl€lectrical apparatus capable of
being . nonitored/controlled via its mains power supply wring.

WD 98/ 02859

PCT/ GB97/ 01870  Preferably the method comprises doing 2, 3, 4, 5, 6. %or more, or
Acctording to a second aspect of the invention we provide a nethod of

al | owi ng r ematleofiahta ok.i ng of an el ectrical -apparatus to occur, ...
conprising -providing a housing neans containing an el ectrical apparatus,
a processi ng neans and a nonitoring nmeans and causing the nonitoring 5

means to gonitor FrolAARk NGaRRYaldR! HOASAHIE Which' cORGIR' YL "tkBlrical
apparatus and out put a paraneter signal representative of the physical

par amet er t o apperapis has Sihegadweantsgeanhat i phevideaussife bhé setafe &y gf

means to communi cate the processed paraneter- signal to a renote unit

whi ch is rentwousingothe eleetsica] RPPREUMS, the monitoring meansf apdibihg- 19eal net hod
conprises having the |local processing neans - renote sensor interface

doi ng one or PABYESEE ThAM%-o| | owi ng:

10 The electrical apparatus may be a l"ig-}'lt source adlap't_ed_"_'t_b:ﬁi'od‘uce-'-__ .

Iight in use. The housing may be a luminaire.

Preferably the method is a way pf monitoring, remotely, street - .
furniture, perhaps street famps. -
| Preferably the method comprises connecting the housing means of
- the electrical apparatus to mounting means (e.g. lamp posts) which have = -
" already been provided. This may provide a cheap efficient way of
connecting electrical apparatus'(e.g. street lamps) which have the ability

20 to be monitored.

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 abilit;

25 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 local processing means out of the reach of vandals. (These are
positioned in the housing means which may be 10m above street level).

30 -



a) the local processing neans nonitors signals representative of

sai d paraneter, but does not store all of the data it is fed by the sensor,
15 -but dO¥O98mese at the |ocal processing neans data rel atpopcBeI6B®R ti ME
t hat the el ectrical apparatus has been operating, b) the

| ocal processing nmeans transmtting tenporarily stored data ~to sai d
renote sensor on an event driven basis, transmtting upon a change of
the nmonitored parameter, or upon a commubgcations request fromthe 20
renmote unit; c)  the data transmi ssion fromthe | ocal processing
means to the Thenseethodi magepHgws annumben of wlegtricgl @ppaeatys ti8r be)
short bursts in .different. tine domain. .d t he | ocal
processi ng r’réﬁ?n%'“ggﬂﬁ?ynﬁél“f%)erFsmutt%ruian ﬁ'gs B%t%advaﬁﬁ?%ﬁﬁa&nﬁ%ﬁg ‘and
reacting as b epﬁéi@g?ttﬁﬁﬁ pridding QI sRRSS remote PHICORIrCEAIH§He&E lof

poi nt's; ~e) data integrity of the data transmtted fromthe | ocal
processi ng electneanspparatuscbeirgmanitoried. i s nmai nt ai ned by way of a

mul ti-level pre- transm ssi on/ accept ance check conprising one or nore
of f) to P): - WD 98/ 02859

PCT/ GB97/ 01870 . e s . : f) -
ensuring that the 'IFheecérl‘(\a'/tgogi E‘%I c??pggﬁtrlnr?&glng pllhgs%'ﬁp_alf 83‘9%“‘ on tR{ani num

time (e.g 10Qniink! pewepnsifiply cables to all@}y EHESUbL4lD groddssidie cheddst tbit. is =

a particular ASCII character which .  .initialises all recelve buffers of
the | ocal prcosysumigateeaith thesremote unity) Brisumangpronide ahsimpigtway e of
i nformati on-recejyved by the . ocal . processing neans identjfy its
addr ess: provide CommuniCatiofh i \g  that the next bits of information
cont.ai n- ‘ ‘predeterm ned ASCI | character and a conmand digit. '

j) ensuring that the data streamreceived by the renpte sensor is at
The local processing means of a first piece of electrical apparatus

may monitor the signal on the mains power supply cable to ensure the
a local processing means on a different (second) piece of electrical
" apparatus monitored by the same remote unit as the first piece of
15 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
apparatus communicates with the remote unit. This may ensure that
" signals are not lost due to two local processing means attempting to

20 communicate with the remote unit.

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

25 controlled by, as well as monitored by, the remote unit.

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 operate the electrical apparatus.
30



10 a predeterm' ned speed (e.g 300 baud), any extra or non ASCl |

charactels wooesfoSgsctting the receive buffer of the renote ug #é@%ﬁ?’?he

and requiring repeat transm ssion: k) and in whic

| ocal - processi ng neans and renote ~unit have the ability to comunicate
digital or -anal ogue data up to a 15 resolution of 10 bit with an accuracy
of bette_r than + or - 1% by way of i)?]versmn of atypical Ato D
result 'into single ASCI|I characters prior transm ssion, digital
interpretation takiggl PHRGE rhdy tdRW Of HinPlOeEMmPAdM 1o affé@aﬂsn@:ﬂéep%fng
capabl e of being read in plai n English ditectly fromthe poi nt of

acqui si ti on widléctnioal appdretust equi renent” for de-coding or 20 translation,
so'that the data is adapted to be ported directly into proprietary
sof t war e packagi ng; - 1) and in which |ocal processing neans

communt cati on W th {Eenagively’ SPUBiHAY S Phofl BhR maf 2 lud Aomeliidsn9

thé ability to tra receil ve aneous

al | owi ng tBe Semieh affédt éflyCEpebifid Iaal proressihg Qfibans’ 8AdIR mﬂmnﬂneans

m and the | ocal processing neans having the ability to take anal ogue
si gnal s directAs radmmhge nofi Yds pwm singld picses tdfeelecrical i apparatus may be

appar atus, and n) in which the I ocal proceSS|ng means prOV|des

an anal ogue 3eontRlleds 1 eadi ng of |oad current passing through said S
el ectrical apparatus. WO 98/ 02859

PCT/ GB97/ 01870 17

Preferably. the net Kkt apmsd ae cehpeise isshing cofménds’from e eemofe unit - al |

of a) to n). 5 Provi di ng a.stand al one housi ng which contains - '
the el ect ADcalwhich acawpm mmgleﬁ&sc r@pammlageommamqasmprmhd@@ EeBOfee ‘afd -
Zﬁgu{ ﬁem?gcgr unit in sequenc% t?‘%r in t%{:écalmwpgfa S& tegtslantlgse may bgoﬂx'rr? rreans

one after another until they are all on. An advantage of this is that input
surge currents are reduced which may lead to an increased life of the

electrical apparatus.

15
~ 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 advantage of this is that energy consumption may be reduced.
20 The method may comprise sending each communication 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 reconstruct a noise

damaged communication from the received signals. (It is unlikely that a

25 communication will be effected the same way by noise each time it is
transmitted, and therefore different parts of the signal may be damaged.
By comparing the different communications it should be possible to
determine which part of the communication was damaged and maybe also
to repair the damage).

30 |



processi ng neans. 10 The el ectrical apparatus may be a Iight

source adapted to produce light in use. The housing nmay be a.
| um nai r e WO 98/02859 Preferably the method is a way of PTTVCRA7io0gH0
remotely, street furniture, perhaps street |anps. 15

Preferably the nmethod conprises connecting the housing neans of t he

el ectrical apparatus to nounting neans (e.g. |anp posts) which have

al ready been provided. This may provi dd a cheap effici ent way of
connecting electrical apparatus (e.g. street |anps) which have the ability
20 to be nonitor&g remote unit may W%ﬂhbbrmymﬂr%éﬁf'@oﬂﬂs%@ p?ow di ng

2 nousi ng UpLieitlt om a 164aPhAEANE bikahe, CHIECHRI O {RaREER0 |

supply cabl es order a working electric app ra us (e.qg.

a street laanamwgtmuséraafathblsykwni%aatsmnmhrr@mt@msrmmtored Not only. may
such a nethod provide a cheap efficient way of providing an electrical
apparatus (e.g. a street lanmp) =~ which can be renotely moni tored, it

Phe each of vandaeordifgTRna Rt dipect of K imR8HontvE rEoRC TiE MBane
which nmay bg:;%l%?tﬁﬁol’t? asfa"n?&tpokﬁvme) kit Xbmprising a semo%%lg%gt_lﬁmmaxre |

PCT/ GB97/ 01 S | | |
The -met hod Weusiag! monioninghmeans cepatile réfcalonitopiagainiasé chdeperation of =~~~ 7"~

the lamp and communicating with a remote unit.

10 '~ 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
between signals from different local processors. - Similarly, transmitting
only when the remote unit indicates that there is no other signal traffic

15 reduces noise.

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,
pfeferably at least 50kHz. '
20
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.

25 "According to a fourth aspect of the invention we provide a method
of providing a street with street lamps comprising fitting housing units

according to the first aspect of the invention to lamp posts aiready in situ.

- According to a fifth aspect of the invention we provide an item of

30 street furniture (for example' a lamp post) comprising a post. or other



nonitored by a single renote unit. This has the advantage that it is nuch
nmore ef fici ewio dgfeagsepr ovi ding a single remote unit for each ph&gﬁ;ﬂ;fm-m.m

el ectrical apparatus being nonitored. .5 The net hod may
conprise nodi fying the signal present on the mai ns power supply -
cables to allow the |ocal processing neans to ~communi cate. with the
remote unit. This may provide a sinple way to provi de conmuni cati on.
10 The | ocal processing neans of a first piece of electrical
appar at us suppary stfdtire! ahdia Isdugivd uaii, oh duihdise. ivadcosdytite)withithe to
ensure the . local grocessing means on a different (second) piece of

el ectrical - first aspgat at the iyEPtIBRed by the same rempte unit as the first

pi éce of 15 electrical apparatus is not communicating with the renote
unit (or the remote unit is not communicating with the second piece .
of electrical = ARBRARE!WS) shBNaddt: | ARk RABAESTI WO JFBANE Blsylitf i rst
pi éce of electrica apparatus communi cates with t renot e (vlnl t. - -
This may ehsukemphising a pluraitgnef sampeposnt (bosithalustreer fumitspe)ahayingcessi ng
means attenpting to 20,6 comunicate with the renote unit. .

The nethod mafioRSIRE HEMt dBn#fAcPE@aNGEOWIdE Hae diist aspecie@indhe inyemtion and a .

nic. | Thi s nEgnBiss vuip, Ak Inof oI k(R BipnalediRord, (Al iR ©

control | ed bymeass Welshid®@gnif@ni tored by, the renote unit. ‘The
renote unit may 1ssue conmands to the | ocal processing nmeans. , These
may control the |local processing neans and/or the control nmeans and

so operate the el ei;t r{' CEH aﬁgarat us, 30 ] WO 98/ 02859 .-
PCT/ cB97/ 8870 referably the system is adapted, in use, to control the operation of

the electrical apparatus of the items of street furniture.

According to a seventh aspect of the invention we provide
monitoring apparatus for monitoring electrical apparatus comprising a
15 sensor to monitor a parameter of the electrical apparatus, a local
processing means and a remote unit geographically separate from the
electrical apparatus in which the local processing unit is adapted to
process sfgnals from the sensor and transmit its own signals to the remote

'unix.

20

According to an eighth aspect of the invention we provide a méthod
of remote monitoring of an electrical apparatus, the method comprising
providing a sensor to monitor a parameter of the electrical apparatus,
providing a remote unit geographically separate from the electrical
25 apparatus, at which a user can obtain information about the electrical'
-apparatus; and further comprising providing a local processing means at
the electrical apparatus, the local processing means processing the signais

from the sensor before it transmits its own signals to the remote unit.



19 58. This may allow a single command to affect a nunber of

el ectrical apparatus. : Alternatively or additionally the renote
unit may i sY@O8088%ands 5 which effect only specific | ocaPCPGBITEISING
“means and/or control neans. An advantage of this is that single pieces
of electrical apparatus may be -controll ed. The net hod Tay
conprise issuing conmands fromthe renote unit 10 which activate the

el ectrical apparatus in comrunication w 2P the renote S unit in

sequence. For instance a row of street |anps may be turned on one

after anot her unt|$0mh@f taeeerawdlmemsmfahexamqgeorbﬁomtmrsth@quﬁva*te Pﬁﬁut

surge current,s are red V\:n, my lead to an in sed |ife of é
el ectrical apgfaffiason "mg ¢ mom NG FBPATRIRS taé'ﬁbﬁ‘ff E c[uorvag,m\ré ’&g
~conmands to tdjedtriRhi aﬁ;BErartﬁ’@L(Eeg thc l'tgh? s%UFrEcQ”Ivhh@)ot‘?n'e?cetrﬁlb&ﬁheﬁ&oﬂbat us

(for exanple street |anps) at specif tinmes. An advantage. of this is

t hat energy oms uhpwllmrbensqalised rh}dtlmaman sléi[led in the arThbatnﬂtehtaatumy of

conpri se sendi ng each comuni cati.on betwee renote ynit and the

| ocal proSesshpse RRBRIIBGALS SONIAIRING (thg l\ﬂ“@!a"g Wh“’be‘?%a‘)ma éiﬂ??oé‘i’ tinmes -

(preferably jboo ls\%gilalr @IBLH;' ﬁpﬁicagﬁf ngﬁFtémﬁgdlgnents to'f r@é) invegmn? :ﬂﬁy

allow the r ce econstruc

comuni cat i orh(;nﬁgm,{@g,er@amﬁée& mbg{ajsﬁ,g (it is unlikely that a 25
comuni cation wll be effected the sane way by noise each tinme it is

‘transmitted, and therefore different parts of the S|gnal may be damaged

By conparing the differ pnmuni ans it shauld sm@
det er mi ne which part ofﬁ't“ﬁ?g8 (\fa i igyenen &HH&‘@%‘H%&% ﬁg l}:ﬂ 3’33’
torepai rgt he, ARl andvith reference to the accompanying drawmgs of thch A

Figure 1  shows sbhematidally a system for monitoring and

controlling the operation of a number of street lights.;

15 Figure 2 indicates schematically a carrier signal at a far higher

freqixency than noise.

Figure 3 schematically shows a polymer block encapsulating a
~ microcontroller and associated electronics circuiting, and having a

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

Figure 5 shows a monitoring system;
25
Figure 6 shows a schematic of a light unit in accordance with the

invention;

Figure 7 shows an isometric view of a housing means suitable for

30 use with a street lamp; and



WD 98/ 02859 :

PCT/ GB97/ 01 The
renot e uni twn'g?wgzgagnd an al arm when an error nessage is l?%%g???éods?or om
a local processing neans. This has the advantage of alerting a user.,
of the systemthat sonething is am ss. 5 According to a third
aspect of the invention we provide a kit r ~ connecting to a lanp
post, the kit conprising a self-contained Tumnaire housi ng noni toring
means capable of nmonitoring in use the operation of the | anp and
comuni cating with a renote unit. 10 Noi se rejection is a problem
when signal s are t riBigaetet8 atotsadetailed |view | ofpr cerestearrdt 80 the renote unit.
Transmitting information only periodically, instead of- continuously
reduces the likelihood of interference bet ween signals fromdifferent

| ocal processors I aps ti o] te unit
i ndi cates that therég}xg@l?\o&?\%g ] Piga?]'al‘ngwapfi% ﬁ?f gut‘%ersﬂ’%ﬁici)rlﬁgiPt of 4
Most noi sesi s Aénidring Qyien fr Hphenits.c RIRNSPsteM otfitidels a frilister contrad
carrier signal froma |local processor to a renote unit in the kHz ‘range,

pref erabl y -at .unéadtwhichHis. cotnected to one ormeoney reynoiei umits Be |Eaght remmote wi t h
the faci I|ty to.adjust the carrjer frequency. |In one enbodl ment the

mai ns carrier "I“r‘b&‘i’f@ﬁ%‘? the opgratiomgf one or mEFGsrees- 1emps 6.5 6 Jeackh HEsRte

wi th regul atony re t S AGGQr g aspest of
the invention V\e&)p?é#w@q&g met ﬁ"ﬁ’s post. 7' '%r%\f}ladgngr}%éfsg}fgeze‘%%g QR 1$1t ?get
l anps COI'TpI’I S'(Bﬂmfndnﬂy ngefefredi Rg asniad Sumlnalrﬂccombnmréa tlbﬁpﬁll SI6 @‘EeCt

of the invention to |anp posts alreadyln situ.
10" supplied w:th electricity by mains power supply cables 1.

The housing means 10,11,12 is shown in more detail in Figﬁre 7.

‘The housing means comprises a light source 13 and associate& starter
circuit 14, a monitoring means 15 and control means 16. A local

15  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 plura.lity of sensors.

Figure 8 shows an overall view of a typical housing means 10.

20 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
local processing means then switches on and waits for a set period,
perhaps three minutes after it switches on before sending a signal back to

25 the remote unit 3 to record its 6peration or status. Thus, when a remote
unit 3 is connected to a plurafity of street lamps 4,5,6, the rer;ote unit
will receive a series of status s_ignals. ‘Only those signals indicating a
fault condition are stored in a memory proﬁded in the remote unit (not

shown) i.e. the fault/error signals are logged. The time at which the fault



According to a fifth aspect of the invention we provide an |tem of 30

street furniture (for exanple a | anp post) - corrprl st ng -a post. . ot-her

WO 98/ 0285%0 98/02859 pc']'[(;ng7m137o

PCT/ GB97/ 01870 o 21 support
structure. and a-housing unit or lumnaire in accordance with the -
first aspect of the invention. According to a sixth aspect of
the invention we provide a system 5 2qonprising a plurality of lanp posts
(or other street furniture) having a housi ng unit in accordance W|th
the first asipmels were irecdivedsnandiwiioh sireet lampeissued uhetfanbiagiged, ate use,
to receive s nal sdf@rom | ocal processing ~ means of said units. 10.
Preferably ? regadeth i s adapted, in use, to control the operation of

the electrical apparatus of the itens of street furniture.

According to a seventh aspect of the invention we provide. moni t ori ng
apparatus for nDRAife@r inagrepipCsighsals| ha desh Usent QGPtHeS réigofe %Elt38ﬂi‘§0r to -
nonitor a paraneter of the electrical apparatus, a |ocal processi ng

means anfl aloaainprecessing geesqs dhpt she wt@@palﬂmpeawmm funther instrupdeny i cal
apparatus i jch.the |qgcal unit is adapted to process
signal s fr—o% }tﬂﬂ’é %‘Bﬂgg}e Fﬁfttlg g??.{{'?%e B i Yhals to the renote |

unit. 20 - According to an ei ghth aspect of the invention we™
provi de a net hod of renote fonitoring of an el ectrical apparatus, the
met hod conpri si nFhe remq:ecumdBngayt canain at photocelt cwhmhpmeasmeerwkén t he

el ectrical apparatus,
the street lamps 4,5,6 ‘need to be tumed .on, or alternatxvely, a_control

“10  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
requ.ired to be turned on, the remote unit 3_ issues a light source 13 “on
‘signal’ tb the local processing 'meaxis'at each street lamp 4,5,6. .This' is
done in sequence. to avoid a large spike being generated. The local
15  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
e!apsé’". say 10 minutes, in order to allow the light source 13 to warm up
to its correct operating temperatur.e..- Once this time has elapsed, the
processing means 17 at each street lamp 4,5,6 then sends further signals
20 back over the mains power supply cables 1. The signals are obtained 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 include sensors for ..
measuring lamp current, and lamp voltage. '
25 | | ,
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

30 street lamp 4.5.6.



provi ding. a.renote unit geographically separate fromthe electrical 25
appar at.us, W a user can obtain information about the electrical
appar at us, er conprising providing a |ocal processingGHEBE0$70
the electrical apparatus, the |ocal processing nmeans processing the signals
fromthe sensor before |t transmts its own S|gnals to the renote un|I

WD 98/ 02859 .
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of the enbodinents of the invention contain the feature of a housi ng
containing the nonitoring apparatus and the function-providing

el ectrical apparat uThee hgusinte rheéfHist BHUr sied MUokPoratd Ene 8N Oieledpss tHe
not- It will be realised by the man skilled in the art that the features of
5 those enbodianiiokmeanslafar erptroldingothei ightuptent.d I s mak thanesvisch fbe

housing are equally appljgable to,t nbod ent.s O the nvention

cont ai'ni ng thev‘ﬂg‘&\éﬁﬁ’ eoiffgﬁ%w?féhg‘flné’" put-an & Yifhrdr oulput eI EH MR qg df -
the inventign g egdax IO Ronfl85€ remste laxmw@xoltﬂe 1eEanegﬁ%fee&§n§r}ﬂeynstrv As
reference to.thé acconpanyi ng draw ngs of which Figure 1
shows schemat i @aldx)anqylsyﬂimmmg anayniuel stmhl tigpt ahel output current éonedueli by t he

operatlon “of " ‘a”nunber --of--st-reet. hts. 15 Figure 2 .indicates
schematical |y 8§08mmhich resudtsdn ‘ht35 payingjigpawer. This results i@ sigRificansn

noi se. rh&H 2tafge HONMER' SOkt BHPSA 3 O FebvidelC'We may

encapsul at i ng gaving w
- .for example want to turn lights to their dtm setting after a watershed tlme

10 " at night (e.g. 1.00am).

Because each street lamp 4,5,6, is individually controlied by the
remote unit 3, it is possible to selectively dim one or more of a set of
- street lamps 4,5,6 provided at each remote unit 3, or even selectively turn

15 ° some off.

The light control system unit described above 1s 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

20 . street lamp 4,5,6 continually switéhes 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 inore than a given number of
fault signals occur wiihin a predetermined period of time, the local

25 processing means 17 may send an error signal to_the remote unit 3 and

shut down the particﬁlar, faulty, street lamp 4,5,6 until it is repaired.

The signals sent back to the remote umit 3 provide for many
possible improvements over the prior art method of monitoring street

30 lamps. For example. the local processing means 17 may send a signal to



m crocontrol l er and associ ated el ectronics circuiting, and having a 20

denount abl e i dentity code key; -~ - - - ---Figure 4 shows in nore detail

t he identitWo8gesseey of Figure 3; Fi gure 5 shopeTraBymeisy®r i ng
system 25 Figure 6 shows a schematic of a light unit in
accordance with the I nventi on: Figure 7 shows an-

I sonetric view of a housing neans suitable for 30 use with a street
| anp; and WO 98/ 02859 26 '
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Fi gure 8 showke semeteaknisch m«bweﬁg wheanw lighgroure: 13 actually turns OYFNyilre 1 -
shows a pl an | ew o referhg nbod nt. .of

for light uni't ”h?& t &8 “l’msgh?tr%f'ggogc’&%gﬁﬁkg S}[ gkrP S

connected t0;0NheAT rerted ermeaueuhﬁuawé%hanr RER! Be built Utﬂ:ltwﬁ&ﬂt ols the
operatlon of one or nore street | anps 4,5,6. Each street anp

conpri ses a lrepgesaaativé, d, theaftbum hione’ mg tiealightl Godrcell3. Thls(isonsmml y
referred to as a lumnaire The street lanps 4,5,6 are: 10 suppl i ed
with el ec®ri , PPssibley bywsing pnggﬁﬁgynm| waich measures the actual amount -

of tlme a llght source 13 is on, as distinct from the amount of time a light

source 13 is instructed to be on. Obv_lously, the control means 16 in the

housing means may have switched a light source 13.on; but if the light .
' source 13 is not momtored to check that it is operating, a correct check of

10 hght source 13 “burn time” cannot be made

By monitoring the actual “burn time” of the light source-13 before

."fai:lure. street lanip 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

15 hours before failure, for example if lamps are warranted to last for 5,000

hours yet they only last 4,000 hours. -

Because individual street lamp 4,5,6 control is provided, an |
override .can be provided for individual lamps 4,5,6. For example, to
20 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). Using this control method, a remote .
unit 3 may switch some street lamps 4,5,6 to dim (or to turn off) yet

25 retain some at full power.

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

30 means 17 provided with the housing means. or may be operated by



The housing means 10, 11,12 is shown in nore detail in Figure 7. The
housi ng rrean es-a |light source 13 and associ ated star

circuit 14, ?%ﬁrﬁ&?%yfl ng nmeans 15 and control neans 16. tP%l‘I(fm]'_lgus'lo
processing neans 17 is also provided. The housing means 10 11,12
contains all the necessary apparatus for running the |ight source contalned
within. The nonitoring neans 15 conprise a plurality of sensors.

Figure 8 shows an overall view of a typlcar housi ng nmeans 10. 20

In use, the reg@tersUfitiord §6MItheOHbusingOnBins!p AifaReILED 186¢howsahat the
processi ng nmeans 17 over the nains power supply line 1. This signal is
recei ved by t héghtosmirceroonexsonsgarreswmchied \@Nhithe tsecombdiDd 9rmhma.s e

| ocal processing neans then swtches o nd waits a, set er|
per haps t hree WEnigs seyncgisj dimmed o 38 &H" Hé‘f%rleEbeéfb ishgws F gt 1o

i TS P S 4y ey,

rem)te IS C rafltyo street
renote units o dé’ééﬂdunléeiﬁ%é/@tréetsh f"“ 36 istopleraing goaestly. Chl y those

signals indicating a fault condition are stored in a nmenory provided
in the renmote unit (not - shovvn) I.e. the fault/error S|gnals are '

| ¢ d. The tine.at..which th 98/ 02859

p%%?ng / 0i876me a A nuln(iber ofe dxagnosuc tools may a V\go e provnde§4wnth this §‘ir§ﬁ‘*al S

wer e received. d ' t al so
1aftpCmBhioh Ping *rﬁt ! 31;% kéﬁld?edu g@dj % end 9184 QERal to the

recor ded. S|gna een sent To the.renpte
unit 3, the Iocal ﬂrmaksmgtnmsllﬂg amdame Ibéabprdcessing meedns| Hhmayvalso be
further instruction. - -
10  adapted to send a status check sxgnal back to the remote unit 3 in response
to this test signal. In this way, the mtegruy of the system can be

checked.

_ Also, the ability to measure the actual status of the street
15 lamp 4,5,6 in real time provides several additional operational
advantages. Because the remote 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
.mqtorway are all at fault, repairs must be carried out within two hours of
20 the fault occurring. This is known as a category one fault as it represents
a severe hazard. Afier 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
g 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 possible lo
25  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
svstem allows the street lamp provider to penalise the contractors if
~ standards are not met.
30



At this point the street lanps 4,5,6 are not yet on. The

renote unit--3 may  contain a photocell which neasures when the street
| anps 4, 5WO0A¥2852 0 be turned on, or alternatively, a cont rrgdT/gB37/088®nal
i ssued by the main controller 5 can be used to deci de when the street

| anps 4,5,6 are to be turned on. In either case, when the |lanps are
required to be turned on, the renote unit 3 issues a |light source 13 "on"
signal. to the local processing neans atageach street lamp 4,5,6. This is
done in sequence, to avoid a |large spike being generated. The |local 15
processi ng nmeans Iuis ahi@ pmlmrmrm‘OMrasrmot@the!acmtwcerreeq theyrprwis, 6

will then svmtci:10 F rrﬁp red;}er ned I’IOdIS [lowed to

el apse, sayY?8 hPRITESTATH B?Wé? pait ‘f Hga §h‘t'a§‘oﬁ‘P§8 130 t”?)a[vﬂ?m up

t t [ h
p(r)ol:e:sf(rjlgr ﬁggrr?g&ﬁggltlﬂgét sﬂtgée;araraanp&&ga%n{eﬁgér{hés%nﬁﬁg?ﬁé‘t r SI gngl s 20

back over t hniainywheerdte sHiBhe wishblchel.a Kiatn Hopirel offite inbi aenndl by
processing paranmeter signals generated by the nonitoring means 15. The
moni t ori ;g Emm@nw are adapted to neasure the actual physical status of
the lanp. For exanple, ‘the nonitoring neans 15 nay include sensors for

neasuring_lanp current, and |lanp voltage. 25 Once the |ight
source 13 is on, 'r%nﬁuhaﬁrrssa%eﬁm%& lal 4316 HiBnitoking: light unit ¥He ub@haAREt ers do .
not fluctuate substantlal I'y) the local processing means 17 sends a

si gnal backat strédte lamprot, 8,6iirt atly | sthehesudtable mdéattingne Ibriportantly,t iiee .
E? ; ng t f;ﬁpﬁgggggsmemé Slsmgzlfl tr:]gtlltg?x}e% tapu?t m%:o];ggrlattesh?tss ggv(r:xurn;glgtolr?ngt he 3 0

10° -~ means 15. This monitoring means 15 senses a parameter such as the

| current or voltage at the light and may sense when a fault occurs. There

miy also be provided all the control means 16 and local ' processing

méans 17 required to implément a complete remote street lamp 4.,5,6

monitoring system suitable for remote interrogation over a mains power

15 Supply cable 1. This system brings with it cost savings over providing a

sef)arate 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 rerhotely monitored have been fitted at the

20 base of lamp posts 7,8,9 once all the lamp posts have been erected and

| wired uﬁ. This is a separate operation and is not as attractive as simply

fixing the head of a lamp post to its pole or post.

Possibly a further way of looking at the invention is to provide a
25 housing unit, or luminaire, which can be used to prbvide relatively éasily

an item of street furniture (which can be monitored).

The user is proyidéd with a unit which simply needs to be
connected to a power supply. and mounted in an appropriate manner, to

30 provide a working item of street furniture.
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The housi ng n‘ggr?gmznsg?/ al so i ncorporate neans (perhaps the PCLGEPYpI870
means) for controlling the light output. This may then switch the -
| i ght source 13 between full output and a di mer output in response toa 5
signal sent fromthe renote unit 3 to the bocal processi ng neans 17. As

an exanpl e, dimm ng may be such that the gut put current is reduced by

50% which results in a 35%saving in power. This results in a significant
savi ng when a | arge nunber of street lanps 4,5,6 are provided. W nay .
for exanpl e want toFbuinsthaghifstieoitetreiof stireet Setnitmg weren streeitlamgphéhe ti ne
10 -at. night (e.g. 1.00an). . ] . Because, each street lanp 4,5,6, is
i ndi vi dual |y ceyRIropY &¢ Prpvi¢rd with a Jumipairg yhich simply §'eﬁ§§§%‘i‘. ting to

sel ectively dimon I . t lanps 4,5,6 provided at
each renote 'uhﬂar?ﬁ pg)rs ! g}\i/)éegngé?cg{:lté ﬁ&eﬁ%&p%rc ﬁnqés{t&g'orre of f. ' E The
| i ght contrpl systemunit described above is advantageous in that it
is event driven. A signal is only sent back to the renote unit 3 and
logged if it is an Theomositgriag. n@asspkd.t ithe contrels anesns| It ands the slogpen a - -
20 street lanp 4,5,6 conti ||y switches, hetween an a n on OFF

state. This neRras€suprs iWeaPﬁ'grﬁmaé be P‘é%‘f‘seﬁi AR @ngle: @@g‘\’lpea?rg ‘ﬁ*}‘&‘?eﬁmﬂw this -
case, 115 POSSIDLP HifuftPySC EaBR mdAfle P CCHHRE: ToAErddonkidnER 0SB0
means' to noni tor t He fault signal, and 1f nore than a given nunber of
fault signals geebiated cbhversiow eiteaitr3fi,nant par idedtidfing oircuit!32 embedd&b
.processing nmeans 17 may send -an err.or signal.to the renote unit 3 _an

shut down the frarthe cepoay, resinl blpcksid-eef (vaviety, of dnpiwk isensarsiSd.r 8paitihed.

- monitor suitable. physical characteristics in the electronic circuit of the

25

~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
voitage at another point, and so on. The sensors S1, S2 and S3 measure

15 signals S1, S2 and S3 respectively.

The microcontroller 30 is a commercially available microcontrolier
which is designed for a specific purpos-e - which is probably other than
monitoring a - lamp post. However, by an ajipropriate choice of

20 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 monitor..

Microcontroller 30 emits its own report signals back down the

25 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 remote

unit 3 programs the microcontroller so thai it records in its memory the

performance, at 5 second intervals, of signals S1 to S3 for the first 30

30 minutes of the operation of the lamp post and then stops recording them



The signals sent back to the renote uni t 3 provi de for many pdssi bl e
| nprovenents over the prior art nmethod of nonitoring street 30 |anps. For
exanpl e. t hWQ%M3B5%r ocessi ng neans 17 may send a signal to PCT/GB97/01896

96/ 02859 PCT/ GB97/ 01870
26 the renote unit 3 indicating when a |ight source 13 actually turns
on and when it actually turns off. The anount of tinme that a |ight
source 13 is on is then recorded, &fd a cunulative total can be built
up which is

repre ntatl e of the "burn time" of the light source 13.
This is only (besause,yug; @Vﬁyxﬁéi'ﬂﬁs& ﬁ%‘“ SR RFCHE Y i tBR fEasihr es:

the actual nﬁl‘i'ﬂﬁntgs fo‘lo%‘né S%R ﬁpldf%iatﬁ% G%heli rﬁc@é\roﬂ g{g&gt%ﬂ&t e O

t he anount of t sour ce i's instruc

Govi ously, 't heergoret ufic 3raan5sk1&or Mpdrigission to [HOWEI N@adrEeN mérBY¥rna¥ethe
switched a light source 13 on, but if the Iight. source 13 is not

moni tored to rdmete wnit3.itIfi ﬂmgemate it 3 seesribat thérecks ob other| §ighal '

soqurce 13 " bu nnot be noni t.oring the actual
Turnc i ot hennt SSUFE%W"?“‘S‘&M%%MS Qs § FAETSE SRR Bl 5, 6
providers cany ﬁha-?z it c%ll our ce
13 .does .not _hur or e clorr ct nurrg'far re125) am:Eour gﬁ‘ cgﬁ¥ ?Elltfet% for

example if Iaﬂnsre&f(ﬁe\mﬁr&nt ed to last for 5,000 hour s yet they only
| ast 4, 000 hours. - Because individual street lanmp 4,5,6 control
is provided, an ' ' :
N ' ' The microcontroller 30 - identifies- itself by including - in the

10 - transmitted data an identifying code.

' ‘The identifying code is generated by the identifying circuit 32, and

relies upbh the configuration of a code key 34.

15 The code key 34, shown in Figure 3, is removable from the resin -
block 33 ‘and has 16 pins (B 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. Behihd_ the slots 37 are, in its

20 original, unencoded state, respective wires 38 linking pairs of pins 35.
The key 34 is encoded 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).

25 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 by adding two or more bits. Instead of breaking wires on

an identity key the user may manipulate switches to give it an identity.
30-



override can be provided for individual lanps 4,5,6. For exanple, to 20
meet saféty ¢ reet lanps 4,5,6 at -mgj or Junctlons and.r,

must be fullgﬂ? uné%ated at all times. However, it is de5|raﬂggﬁgggﬁﬁﬁp
street lanmps 4,5,6 during periods of |ow road use to reduce power
consunption (e.g. after mdnight).  Using this control nethod, a renote
unit 3 may switch sone street |lanps 4,5,6 io dim(or to turn off) yet 25
retain some at full power. ﬁ housi ng nmeans may al so i ncl ude

a visual indicatingyganspel zﬂaprecnaledt that iR Key9hade SChardwdrERirk 81yl %l

The LED s 18,19,20 are | lum nated in Fesponse to the output signals
fromthe | ocal chprmeasmgd?.ﬁ progmmaelﬁe kepy atide poink of Hesthbatdomg neans, or
may be operated by : WO 98/ 02859

PCT/ GB97/ 01870 . ... sensors

renmote fromthe housing. M ' i ght

sour ce pont actors albe sindfifda g@al 'Ié’%gsggédmﬁﬁ%wié Q'% Jlfﬁrétthet Hrg%l i ght
source Is thpsad @ & e al¥o" progkamafedSh e Fétabre! it 131 @keep a reéﬁiﬂr&’e is
fully on. The LE[gs '18,19, 20 can be used by mai ntenance st af 5

determine if tamy slxgmﬂs Whrqh ars, @tssieopérm i allpweahie ecarige. Although the A

nunber of di agnostlc t ool y als r ovi ded wWth thig street | anp
moni t ori ng sys~’t‘8f‘ril IsHete éﬁtﬂ'@ "l?ﬁ?'f ?Fa raatier af caufsesingthe megargof the - e
l-ocal process'@ ol]er r%‘@ﬁr C%é nBEBEe‘ES%hEQ\J(‘?ﬂ&%aﬂ:Zr ahatere 10
adapted to sen us c signal back to the renote unit I n response'

to this test Sbﬂ%hrse)l nhé hnﬁcmyntrbner ist p@gramini¥d téemoyitoethe csignbis
10  continuously (say at 5 second intervals) and to keep a record of sxgnals
which are outside of an allowable error band. The mlcrocomroller 30
may also be set up to transmit such unusual s_ignals to the remote unit 3
periodically, or. even substantially immediately (when the polling enquiry
receives instructions to proceed). - -

15

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 seconds to once

20 every. 10 seconds, 6r ten times a second, or any other period. Similarly,

the initial recording period could be varied.

~ It will be appreciated that because a microcontroller is a powerful
tool it can simply be reprogrammed once by the master control unit 2 a;l.d

25  then left alone to get on with the job of monitoring/i‘eporting. 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 mﬁster control unit 2 is kept

low, and this avoids confusion between the signals.



checked. Also, the ability to neasure the actual status of the
street 15 lanmp 4,5,6 in real tine provides several additional® .
oper at i onaW0 98/62859dvant ages. Because the renpte unit 3 canPCEGBOWoishe time

i n which signals are received and | ogged, the efficiency of repair
wor k can be checked. In one exanple, where three street lanps 4,5,6 in
a row on a notorway are all -at fault, repairs nust be carried out

within two hours of 20 the fault occurBan This is known as a category

faul t t d Af t th h b
a2 bt he AP B ol RGP nt Mk Pt RS 2%
il d _ I t _
\émt reetselnarrf)l l%, gﬂg § sﬂ(r:lé%:/vt gﬁcgﬁéggrm CHnM ﬁ @wrg&{dﬁ@%&%?@ sggnal is

recei ved candegtit£10¢6d. subbtastiiatlyi sd@niaihl e This 2heansChBEK wéatan Ghgs’ Wor-k
Is carried out in the correct tinme. For exanple, . with street |ighting,
the repl acerprodues the blacks ddcengenia spme @pdlstommma sonvememmalllf yhere ;

contract out t he_provi def, of th tr s and so th system o
ol owe t e dF e aREelirD, Rl Sns' 38 Bl BT G PltBet Yo ake VST
st andards ar WP R h |

PCT/ GB97/ 018 BP&Em'EﬁE frotfl our store al® VA8{tAREJmp post that is having trouble

i's al so poss(abl detecregr byi the - aemotentumil Bnlandetaseimterrogited bgnthee masier uni.t

3 or the master control unit 2. This may be via a nodem so that an
operator carFqnﬁ'f‘ér‘FfBg&?e Hee canthen oy tnplyg thedm@ﬂn#tscsna@aaw ti me

o ron Bl e e Bk B TS AR, ©
uni.t foryouseredin 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 generated in response. to the
configuration of the key 34) and the remote unit 3 will be able to correlate
incoming signals with a particular l.amp post. This avoids the need to

15 have special programming of replacement chips, and reduces the down

" time involved in maintaining the unit.

In areas where there are special problems, for example in areas
near pyloﬁs where there may be a lot of interference, we would envisage
20 using special add-on modules to enhance partiéular performances of the
standard resin block 33. For example, we could have a plug-in filter unit
to improve thé noise filtering. This may Be plugged into special poﬁs in
the resin block which when provided in all resin blocks, or may be wired _
in in-situ. '
25
Simiiarly, where there is a large distance between the items of
street furniture being monitored and the remote unit 3 we could include a

booster unit as a separate add-on pack.



a street’ lanp 4,5,6 or any other suitable mounting. Inportantly, the.
housi ng neang,d f contai ned and i hcorporat-es i-t.s .own .nonitoring 10
means 15. Tﬁ?ds&h@%tori ng nmeans 15 senses a paraneter such a§qqﬁg97’0187°
current or voltage at the light and nmay sense when a fault occurs. There
may al so be provided all the control nmeans 16 and | ocal processing

means 17 required to inplenent. a conplete_tenote street lanp 4,5,6
nonitoring systemsuitable for renote inté?rogation over a mai ns power 15
supply cable 1. Thigg gyspemdy i fcentiiditlyl @RSiraR3Y i GeafirpV d!xg& a
separate housi ng and~processi ng/ contqrol “unit- such-as has been provided in
the past. Al sanicrbcantidlier tive beepebgrananed et uhe remdei wrg dasy ddjusingieal |
and nore secure fromvandalismthan prior art systems. Previously
syst ens dreauenay of i reasrier Signalotthe Widih 3o ranagoni thsr sngtashowadn

fitted at the 20 as I S once all.the |a osts have
been erected J-ﬁ.gure B 'S%Oﬁ%{f ngn?“%ﬁ% i Z“ gagbﬁﬁe&t.t eofﬁég%&chﬁ% FUTSt as
attractivesas s?émlil% above ltﬁélxbf‘ﬁhet mjmwopihfnbﬁmlpoﬂlti{&ght SorR® nBiser

post . ' ossi bly a further way of |ooking at the inventionis to
provi de a 25 is lpresenngnuthiet frequenayniarnger 20-1dbkHh methode ofsevkercomimp thide
relatively easily. an item of street .furniture (which can be

moni tored).  arediscussed hergppalifer s provided with a unit which sinmply .
needs to be connected to a power supply. and nmounted in an appropriate
manner, to 30 provide a working itemof street furniture. .. . WO

98/ 02859 - One of the advantages of using a microcontroller,Ped/dgpdéé® 4870

29 For instance if the itemof.street furniture were a street -

| anp the 10 - microprocessors, is that we can have a far more powerful to_ql in a
relatively small space. For example; we would envisage having a resin
block 33 roqghly 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.

15 Figure 6 shows an embodiment of a .moni'toring 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
connected to a monitor 64 by means of a communication link 66. Mains
communication buffers 68 and 70 are provided at each end of the link 66.
20  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 decoder 74..

~ The communication link 66 between the two buffers 68 and 70 is a
half duplex link over a mains supply. Information passes along the
25 link 66 to or from the computer 62 on a phase locked loop carrier for data
integrity.  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



user may be provided with a luninaire whi ch si nply needs connecting to

a |lanp post and an electricity supply connected. 5 The e
moni t ori ng Wieh8®2853, the control nmeans 16 and the | ocal PCPIGRSDOEH J

means 17 may be provided in a single nodule 21 which can be seen in
Figure 3. Each nodule 21 conprises a mcrocontroller 30, an associ at ed
conversion circuit 31, and an identifying circuit 32 enbedded 10 in the

epoxy resin block 33. A variety of inpg4 sensors S1, S2, S3 noni t or

sui tabl e physical characteristics in the electronic circuit of the
| anp post, fmstexﬁh@penmurm@}mn ﬁﬁmmobetmn\ﬂbettar@&r@ﬁSaarecbweaqan booimt |

S2 m ght nonitar, tlh current leuﬁ]g §‘80| nt and S3 m ght nonitor the
vol tage at aft ﬁ'é? ST 2ah &t ed-s a O™Mnsors S1, S2 and S3 measure 15
signals S1, S2 and S3 respectively. : ~The microcontroller 30 is
a comercially available mcrocontroller whi ch is designed for a

speci fic purpose Thetmonhitos64risigioidest with ahandependeno powverisupply Fépp
post. However, by an appropriate choice of 20 conversion circuit 31 we
can enabl® t Mhich §2Rb67 FERTFURRIY (SSPREALE from the mainnHipplg ipgARidingthe 5o S3
and noni t or ﬁmgnq6 i nstead of those signals which It was originally
designed to ~Mcrocontroller 30 emts its own report

signal s back down the 25 ‘power supply line, to the renpte unit 3. The"

m crocontroll er has a | menory (not shown) and is programmed by the
renote unit 3 to Mépomiciarontrollen 7deds r fadl wmyh Eﬁormmmple)nqemmul ghe. -
particul'ar. enbodinent, the r rans the m_cro ontroIIer :

so that it r@BBRAYEN; Af ia ?“?ﬁ?r’rﬁnf)ﬁufeﬁé f“m““‘fferqa née“‘"H et of o
oper at 1 om0 of TR oo osPPoRh (RGN (FaboRpl Hhgdl, Ffbler Sy o
98/02859 ' inputs 78,80,82 and 84 are shown in Figure 6. Each input 78780/82789 191870
| provided with a signal conditioner 86 and an opto-isolator 88. The inputs
rﬁay include signals relating to an ‘A.C. signal (suéh as' mains supply) a .
D.C. signal, other current signals, or signals representative of absolute
15 temperature or temperature change for example atmospheric temperature
or temperature change. The signal conditioners 86 scale the signal up or
déwn to be in a range suitable for the microcontroller 72 to receive. This
would be, for example, in the range 0-5V. The opto-isolators 88 provide

a potential cut out in case of power surges or other signals which can

20 harm the microcontroller 72.

The microcontroller 72 has at least three outputs. 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

25 external loads (for example power supply to a lamp) or standard analogue

D.C. voltage outputs.

The microcontroller may be provided with a plurality of further

_input/output ports for monitoring and control as required.  In this



30 (because we believe that nost |anp failures occur during the first
30 S’lﬂ;en%#ow ng start up of a Iarrp) The m crocontrol.l.er .then '
pol | s the e unit 3 to ask for permssion to down | oRSTIGBOTRIE78,
to the renote unit 3. If the renpte unit 3 sees that there is no
other signal 5 traffic then the mcrocontroller 30 sends out a carrier
signal at, say, 135kHz (schenati cal | ¥_shown in Figure 2) and dunps its
acquired date to the renote unit 3. The mcrocontroller

30 identifi eseénﬁr;cﬁﬁ"efm k¥%o é@ﬁl BRI Pkts ] H)a#ci/rlfgsi]x%e H Wlh ﬁgog%ﬁﬁﬁ?ﬁe

i denti fyi ng code The 1denti gcoel -generate

i denti fyi ng cigaaid used. and relies upon the configuration of a code
key 34. 15 The code key 34, shown in Fi-gure 3, is renovable from
the resin bl ock 33 and has 16 pins (8.sets of ‘pairs) which are

received in coppl e tary hol e 6 [ the e5|n block Thé
key 34 is also Rp’ﬁﬂgﬁg ﬁﬁ’?g‘”&@f’gi ﬁopF( Iﬁ gureé aﬁg )8 g?%?s’"S? I n
its back tg engl bBi flubgad ihd BR reRRFVe! Adnl tHhe dikfodritfdlie 172 |
Behi nd t he sI O?E }gguger én@l n |ﬂgg§0 ' origi n unenco% Jﬁst%t-e, re.e’s%pledti've
wires 38 |inkiThe keyr mayf hpvmarﬂ&ight or fine hﬂyldﬂnmys whivhdeeprieyerits edlei ng, .
or not breakin particular wires - pushing the tool through the
slots 37. In Iﬁ%é

been broken, leaving wires 1,2,3,5 and 8 intact whi ch provides the
key 34 with a binary code (in this exanple 8 bit). 25 Each | ocal

processi ng means hags hb§ been diseubs¥d dHahe foPEgdifpJdNe mmgﬁm is not k@!se It
will be appreciated with an 8 bit key code we can handl e units on

a singl e ddnduwonsideréchic be dirhifed: & they fighd ubglmdmhng)sﬁeémfumunse It magr .
nor.e S|rrply by adding two or nore bits. Instead of breakin

an identity kd¥ IRRIHSRS a FREreHAg| PuFORECI YIRS 7 1vrsR ’?'?geaﬂ{ F&@H’t"?qu 30

devices or apparatus.

- Other technical features worth noting about the mains sigﬁalling

15 system are:

Two LED’s 100,101 are provided on the module 2i. Both of these

LED’s tell a user about the communication status of the module 21.

20 . . The LED 100 is identified as RX/TX and indicates that the
module 21 is “listening” to the mains power 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 microseconds) can oftgn
briefly match the 135kHz carrier frequency. At this point, although the

25 module 21 has found the correct frequency, a number of parameters need

to be satisfied before the local pfocessing means 17 will respond.

‘The 135kHz carrier frequency must be present for 100ms before
the LED 101 (carrier accept LED) lights to indicate carrier accepted

30 status and allow the module 21 to receive commands. This 100ms

fiess of @Feﬁ"cqrﬂ@mf‘&'ﬁ’t% t op, wires 4,5, and 6 have T



WD 98/ 02859 _ '

PCT/ GB97/ 01870 .31 ' It
will be apVeasBa28s¥ t hat t he keys have a har dvvare link onl Y.pcEiGBI701870
there is no need to programe the keys at the point of installation.

The individual |ocal processing neans 17 provided in the street 5 | arps
4,5,6 are al so programed by the renbte unit 3 to keep a record of any
signals which are outside of an allowabl 8range. Al though the signal s

S1 to S3 are recorded as _a matter, of course in the nmeno of the

ni crocont r ol |dsiragen f giayt the fransmided nfram ethe agmatet Ut“hegeaﬂdt eftopsasthg

mat t er S the mcoo to monitor the
signals 10 c'Bﬂ?';':l tg} gr)og;n (Eaac)pn&t ﬁg%gggx&lm%? 5 R ""5 L e(? ‘f{é)éf)mﬁ ﬁgcord
of signals sameMpe§iertiye outside of an allowable error band. The

m crocontrol l er 30 may al so be set up to transmt. such unusual
signals to the renote unit 3 periodically, or even substantially

i medi at el.ly (when the pol.l i ng_enqui ceives ipnstructions to.
proceed) . 715 On  receipt %I‘I‘ Hé[’épﬁﬁérd?’étg‘éqt‘%)' tﬁé kHzotfer ymares

could be a”atg%?ggb&%rthe %%B?ilet ff @%%rsaé é%’?ﬁ’xj u?c?'k‘?n‘dﬁ{:eloFeatdﬁe{o Jegeive

m crocontrol | éxa er con

used to tell dag rEHIDdAL Hust azatrouﬁhaﬂg@céhecx addre®F fdrOtheOhodalert gecof - the- .

si.gnals fromonce every 5 seconds to once 20 every 10 seconds, or ten
ti mes a secorhy, the kany34dt ben she idagia raissti onlyl gontain valideASGIL icharactarsr di ng
reci at ed. t hat - becalse a

d | d
%eglr 800:’:1'([) lrJoI |(3P“3\5§'%8390m gpital iettelrd%-[Z)l thlcﬁﬁhegl %7}3?555 P‘g‘ﬁ A once ¢
by the magt efx?&OmEnmn Myt cancalils data blifrer |aﬁfitreﬁ4rﬂ£‘?o Lo RS staft Xﬁatn}ﬂ the job

of nonitoring/reporting. "Because so
If all of the parameters for communication are met the module 21 -

' wﬂl response to the remote units '3 commands.

15 - 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.

'20 " Communications between the remote unit 3 and the module 21 does

not take place continuously but message over sent as short bursts.

Data received (3 times) by the remote unit 3, is checked (via~

software) for correct ASCII characters, and the 3 messages are filtered to

25 make .1 correct string for display and the data log, eg 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.

30 | 5:000 B:00000:00:00 CHO: & & 0 CH1:000 CH2:000 L:U/C/O



much processing is done at the |local processing nmeans 17, the volune of
si gnal traff:,ﬁoagggaﬁ renote unit 3, and to the master control ‘unit 2 is

kept i s avoi ds confusi on between the signals. PCT’GB”"’W
98/ 02859 PCT/ GB97/ 01870
32 I't will be appreciated that one of the benefits of the
present system Is that each of the blgiks 33, and each of the

m croprocessors 30 S i dentical (or bstantially identical). This

means that we rrlF?c%use of ¢ Beec&isidientd, %Esseéén&‘ sk'iﬁ: RQyseand store
y. one o

sonme conveni ent here 5 Is then a probl'em wit t he bl ocks 33
an engi neer can takes:000 B:& & @0AcGIMEYHO000NCHAr000 GHR2: 000 LtI¥CYOt he | anp
post that is having trouble (as detected by the renpte unit 3, and as
i nterrogat ed byndhdethigdanessage mdhbeol unit 2). He can then sinply unplug

xchange i1 for o naiPBAE0ganq:obt ERERR il ciifo €3 R BuEG, e

key 34 to tlge new resin bl ock This wi |l guaragtge Jial dHafadieW resin
bl ock will generate the sanme identity signal (since the identity
signal is generated The reapenst orétheves the swohg ASAIN charadtetshend djiied)
and -the renote unit 3 will be able to correlate i ncom ng signals vmth
a particul ar | dhe 3ppessagehiagesles @sraaddhgoarecs messagaive special .

progr ami ng. of 1 epl ALEHEH. 0660 D0- 0" € EOYE LEurt ol e¥b-g00 L.U/EZ%i nvol Ved.

in mai ntaining the Uni n-areas ere dare speci.al

probl ems, for exanply;is feau@Ss imporafifiin Mﬁmlm? leRPirdniYtdand Hagt Of
|nterference we woul d envi sage 2 usi ng speci al add-on nodul es to enhance
parti cul ar 1per fprowet easreafely rmuccessfukst aftemratheresng othec kdegdcesFtimexalopke,

we could have a plug-in filter unit to inmprove the noise filtering.
This may be pl &g‘gédﬂ? nY’Bﬂ%pem al ports in the resin bl ock which when
provided in all resin blocks, or nmay be wired in in-situ.

‘The remote unit 3 is provided with an internal real time clock so
that the time that error messages are received from various modules 2]
15 can be logged. The remote unit in its standard form can log 650

messages, and in an improved version can log 1300 entries. .

A set of commands exists some of which are global commands
which will operate all of the modules 21 in communication with the
20 remote unit 3, and some of 'which'are_ individual commands which are

issued specific to module 21 in communication with the remote unit 3.

~ Figure 8 shows a detailed view of a remote unit 3. There s
provided a reset switch 150, fuse holders 151,152,153, a series of status
25 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 external control hardware is operative: 157
indicates whether the remote unit 3 has accepted an incoming carrier
signal; 158 indicateé whether tﬁe communication port is receiving

30 commands; 159 indicates whether the communication port is transmitting



25 - Sinilarly, where there is a |arge distance between the itemns
of street furniture being nonitored and the renbte unit 3 we could.

i nclude a WO9M88%ter unit as a separate add-on pack. PCT/GIY10987602859
PCT/ GB97/ 01870 : 33

Figure 2 also schematically illustrates another feature. The .

m crocontrol |l er can be programmed by the renpbte unit 3 to adjust the
frequency of its carrier signal 40. withien a range. The range shown in
Figure 2 is 90kHz to 145kHz. In each case, the frequency of the carrier 5
signal i's abgyfimahas; 060t ndidiés wHeth@ thd@ofmsficftion HokN@dA SRIE anoi Se -
Is present in the fre uency range 90- 145kHz net hods of overcoming this

ar e di scussewainsr giwiddhy 861, a bi- dl!‘eCtIOHamBS@Zthemaummglespm wirng a

m crocontrol |l er, as opp mcrg‘groce.ssors | s that: vve can have a

far nore pom’é‘?"f"& Fupgde eﬁa%top "°“"r"é'|e5ttrs AL, PEIBLAT) ’E‘b . ol AR AR e
woul d env! sagecRAGINort chfiflclion (o varidaY &%éégu@iégyﬁa@m Afor>Bietik0mm I n

size. This is small enoug for It to be frtt I nto the standard
housi ng & acahmaads) ampanh iLGTD displagel65 toldisplay variousi igassages,sétows an

enbodi ment of a-nonitoring system represented in a block diagranmatic
form A conputer 62 running the system has dedi cated software for data
anal ysi s and cont The co nect ed t itor 64 by
means of a com‘run{)Bgtfl"Bﬁ“?? RK° ﬁlée remote Y nﬁ"@&ebf qB%f@e&ée 8 and
70 are provi dsimahiGaion ¥id /e ,ﬁmlgg i 66. _20 Buffer 68 is cannected to
the conputer .62 by an RS232 or 488 serial -|ink. ~Buffer _70-i..s."connect ed

to a mcrocontroller 72 t.h.r.ough a decoder 74. _

IO B An alternative to provxdmg the’ key 34 to prov:cle the xdennty for
the Iocal processing means 17 to provxde 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. | Switcﬁes could also be used to”ﬁ'rovide the
~ code; the posmon of the sthches could them indicate a 0 or a 1 much in

15 the same way as the breaklng of a wire or the presence/absence of a

jumper.

In summary, in one embodiment of the invention we use a Local
_Process'ing Means (usually several of these each associated with its own
20 electrical apparatus) that performs a function, and a remote unit.that

controls the local processing means and receives signals from them.

The local processing means and the remote unit preferably have the -
following features:-
25

local processing means

(a)  The local processing means is only a messenger - no data is stored
at point of acquisition except burn hours (for a light).
30



The communi cation link 66 between the two buffers 68 and 70 is a . half
dupl ex link o ns supply. Information passes along the ' 6
to or fromthgﬂ?:(g)‘rar%zg?er 62 on a phase |ocked | oop carrier for aﬁ;ﬁg;ﬁé%sﬁ
integrity. Transm ssion can be in a frequency band 90- 145kHz as

opposed to the mains which is between 40 to. 60Hz. For further data
integrity, an autonatic error correction r ine is incorporated in the
software in the conputer 62 to replace any bits of information which are
WO 98/ 02859 (b) Event driven basis only - transmits on parameter staR(STERDEE 64870

34 | ost. The communi cation stream between the buffers 68 and 70 can -
be in a di gi t atorhoumpicatioasyrequessr suitable form The
noni‘tor 64 is provided with an independent power supply 76, 5 which can
be a nmains supply separate fromthe main supply providing the i nk
66. _ yThey Fé@%%?@&!ax%%&%n%&aﬁﬂs‘m{ h i nformation.concerning
t he! oper ¥ionof a pl ece .of stre furniture through a nunber of
anal ogue 10 51 nputs. W prefer eight anal ogue inputs although only

f our i nputs 78,80,82 and 84 are shown in Figure 6. Each input

78,80,82,84 is (d pnwr@wmmrﬁnasgngnwr shoRdi Burshethres Hm@sain slightly

opt-o-isol ator 88. Th ft?d' ombiBY I.nclude signals relating to an A C
si gnal . (such as mai.n 1 BBW 65“8%"1 D.C. si gnal ot her current si gnal s,
or si gnal S represent ative of absolute -

(e) Continually monitors ‘own parameter status and only reacts to

.10, predetermmed set pomts

{) . Only small poWer supply required because of intermittent operation

philosophy.

15 (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 correct frequency for greater than
100 milliseconds 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 mea;r-ls
on the circuit.

iii The next three bits of information must be relative 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



15 tenperature or tenperature change for exanple atnospheric tenperature
or tenperature change:  The 'signal conditioners 86 scale the signal up or-
down to be WO%0288ge suitable for the microcontroller 72 tocPCHGCBIT@B70Thi S
woul d be, for exanple, in the range 0-5V. The opto-i.sol ators 88 provide

a potential cut out in case of power surges or other signals which can 20

harm the m crocontroller 72. The m crocontroller 72 has at

| east three outputs. In the Figure #0ree outputs 90,92 and 94 are
shown. These may be volt free o é yts for external use, pulse width
modul ati on outputs for arfRfMG "L’IEP &ﬁ‘(rol ‘of 25 external |oads (for exanple.

power supply to a lamp) Gfpe Wi gf'egh G@hﬂghﬁ‘ﬁrﬂ be recav%i %{urtﬁgé‘d ¢34t S-

The m crocontrol |l er may be provi uralit
i nput /'out put ports for nwauawndn@xaefhrem}tmﬁi ASCI eﬁutafced-s wilhré-bétSthe

WD 98/ 02859 PCT/ GB97/ 01870
35 - enbodi ment two aeggive buffepdptzero andineguise repest trngmission.
i nput/out put ports can be used. A key 96 (correspondi ng

to key 34 in Figures 3 and 4) shown in ‘5 the. Figure may be pl ugged into
or remove fro thermﬁ C{}ﬂﬁ@}“fd"éo%m@@wate digitdP Jie%niRgul UG g 18Nl Of

ni ne bit=iden represents the the mcrocontroller
72. 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._
5. .':;_,_,__,____"___characters pnor to transmission, unlike the standard 8 bit binary
. conversion. Digital interpretation takes place in the Local
_..'Processmg means and can be read in plain English directly from the
pdint of acquisition with no further requirement for de-coding or
 translation. It can therefore be ported directly into proprietary -

10 . software packaging, e.g. MS Windows Terminal Communications

- Package.
(i) - All local processing means communication is half duplex which
means each local processing means has the ability to transmit or
15 ‘receive data but not simﬁltaneously allowing the local processing
means to control loads from a remote command.
(M The ability to take analogue signals direct from the mains.
20 (k)  True analogue R.M.S. Reading of load current.
Remote Unit

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

(b}  Ability fo obtain data in the field.



As has been discussed in the foregoing, the invention is not to be 10
consi-dered-to be limted to the field of nonitoring street pipigodofsre!t

may - bwogs28¥d as a netering or control systemto a diverse range of

el ectrical devi ces or apparat us. O her technical featudres
worth noting about the mains signalling 15 system are: _ -Two
LED s 100,101 are provided on the nodule ,21. Both of these . -LED s tell

a user about the communication status of!the nodul e 21. 200.. .. -+ The

LED 100 is identified as R/ TX and indicates that the. nodul e 121 is
"l'istening” to the nmains power supply cable 1 for the correct--  "‘carrieér
frequency (13%kHz),.ln no teRbSidigD 100 will tend to flicker as
mai NS noi se/éﬁi ke b(lﬁgutg)l‘{{}@‘{ %Hgﬁgetpbgf m croseconds) can often

briefly match the 135kHz carrier frequency. At this point, although the 25
modul e 21 has found the correct frequency, a nunber of paraneters need

to be satisfi{®d be&bataing irebvﬂbé?f‘}'y%%é%"iigng means 17 will respond.

The 135kHz carrier frequency nust be present for 100ns before the LED
101 (carrder accept LED) lights to indicate carrier accepted 30 stat us
and allow t Ia% noﬂ;d:lﬁu%}t_to receive commands. - This 100ns : WO .
98/02859 T T : PCT/ GB97/ 01870
36 '

| (f) o -I-)ate and tlme stémps all events into log.



duration may be transnmitted fromthe rempte,unit 3 and stops the

modul e 21 fromreacting to short duration nains noise/spikes crossing the
same f'requeﬁ'!?.’ms% On receipt of a valid carrier XHQRGB503§70
(135kHz for nore t han 100ns) the nodul e 21 opens a conmmand channel

ready to receive data. This data nust start with the correct address
for the m)dulrT 1 (set by the key 33, then the Hata must onty—eoatai n
val i d- ASCl | Hig Tunbers 0- 94and capit al it her
of these con itio-%fsng o?Eé ~met the unit may canfcaﬂ"ﬂmmi!ﬁ”amgm
and returns art ain. | ai'll *of ct he s .
for communication are nmet the nodule PpapmMsW || response to the renote
units 3 conmands. 15 - There may be provided a photodetector to
sense whet her a door at t he base portion of the |anp post is open or
cl osed. Ovbviously these doors should be closed when the lanp is in

use and it is_inmportant to . now i .t he dopr has, inadvertently been
| eft open so that ﬁtﬂeaﬂnge“'&’llogéd.ﬂ' g%)) Comp“s'“%@nﬂﬂH?@&tﬁ)’Hg'%&vﬂé’en t he

e e, 2gRRftidl SppRekihe (P dABRed, in uldto'GHEGIAY 23EnGRIN WURlHNg O]

nmessage over sen S ursts. a recelved s) by

t he renot e Unideads (15 @ldepiedd inviwge, to nswfitorarae)phlysical opdragieiehSGH | the
characters, and the 3 nmessages are filtered to-25 nmake 1 correct string
for display aekctriealdapparatty, (18) g.and loeple precessing meansidy)eadapted i toe

noi se/ spi ke, the.first data ness s gorrupted. Such checki ng i | |
atso take pl ab&F éo?ﬂfﬂmegé&t §:§ﬂ§1?ﬁ%1 t.‘;ﬁ% 'P%'%?‘énﬁﬁf'?a%s {15 _mgxca[umg ot ¥
gﬁsglg gg' C{:\;ag ?}EZPU%?% parameter %hQOQuE;uQOQQ%__QQs'sQQ patRmet & slgra®l shid O
10  output parameter signal being adapted to be communicated to a remote
unit (3), not part of said wnmit (10, 11, 12), which is remote from the .

housing.

2. . A housing unit according to claim 1 in which the local procéssing

15 means (17) has all of the following features a) to j):-

a) the local processing means (17) 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 (17) monitors;

20
b) the local processing means (17) is adapted to transmit signals to
-the remote unit (3) on an event driven basis, transmitting upon a
predetermined change in the ‘status of said parameter, or upon-
receipt of a communications request; |

25 |

c) the local processing means (17) has an address which is

hardware configurable:

This Sh_éet Has EL

i



WO 98/ 02859 PCT/ GB97/ 01870

37 t hen._because o nce, the second nessage nay be -
S: 000 B: 4 4. ‘58 OM“H(HIIH:‘“IH““WZ 000 L U/C/O anm/ﬁ&'llﬁimj
nmessage may be - ¢ St008 B*OO'OOO CHO: O CH2: 0
[err] [err] LLUCO 5 . THIS SHEET HAS BEEN [err]
[err]= wong characters The re_te yn he Jwr ong
ASClI | characters and filters - the 3 age t he
correct nessage - 0, 0
UG o g s dogal RRES 00000050 TP il O 9RO
environnents and hashdf burs®vepesst aeplirylisueteaars uh diffetan mherdenmmot her
devi.ces (tinme clock etc.) will work. The renote unit 3 is
‘provided with an |nternal real time clock so t hat thetlrrethat error
messages are rece'i-veg g \{arl ous nodul e 1?17ca.n be, | 0

§ Fd

ged
renote unit inits ?merg‘éﬁsf% 6‘:?6"5 ) n'éssazgég 4% H"H"Hﬂ"
| nproved vegsion cap \lnﬂﬂua]l theBhFdRSter status and 1o eﬁ:st%t
exi sts sorrggof whi c are gﬁg Iacommnrs atus nwh cﬁ w | operate aF‘?J t he
nodul es 21 in comrupbims;i on W|th the 20 renote unit 3, and sone of V\:hl ch
are individual--commands -which are. . . issued specific to nodule 21 in
comuni cation with the renote unit 3. Figure 8 shows a

d iled vi f € 0 Seepy : ' i tch
150 fuse hol ders 157, s 304 progessin Bietns 117, js adipled i Bpfieé #m ol
154, 155, 156, 157, 158 g@grqgﬁ l (154 I ndi cates external power supply

status; 155 ndf cates whet er the renote unit 3 is transmtting data,;
156 nd| cal@®es whet her-external . control hardware. is operative: 157

g) the local processing means (17) is adapted to maintain data
integrity by way of a multi-level (e.g. five level) pre-
transmission/acceptance check.before data transmission from the
local processing means (17) to the remote unit (3) occure;

15
h) local processing means (17) communication is half duplex, the
local processing means (17) having the ébility to transmit or

receive data, but not simultaneously;

20 i) the local processing means (17) is adapted to control loads from

a remote command;

~ j)} the Iocél processing means (17} has the ability to take analogue
signals direct from a mains power supply to said apparatus;
25 |

3. A housing unit according to claim 1 which the local processing
means (17) has a membry ‘which stores data representative of the time the
apparatus is operating, but not at least some other data that the local

- processing means (17) monitors; .

30 -
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i ndi cates whether the renote unit 3 f&as—acceptedam Tnconm ng carrier

si gnal- -158 i-ndi cates whether the co receiving 380 .
commands, WOPSOROCat es whet her t he Wﬂwuimmmm“ i s t PEVAIBOYAISHY
VO 98/ 02859

PCT/ GBI7/ 01870 W]S S ET HAS BEEN comends;
160 i ndicates muni oat lon port is in use), a mai ns
switch 161, a bi rPPIRl RS232dcomm#i cat i on port (for connecti on
to a |l aptop conp r, seri aI rint d an o bl ock
163 for conft ectléﬁ't"d's% RS a&&?ﬁ‘ﬁgg {TDCE%'% £ (PoV lg'é‘ﬁ‘[ dpf nigeal

commands) a %&9515%95:%0(1% xéﬁﬁa?&dddosﬂh%ﬁ%"%e §1@Q§§?&ﬁ§te @ﬁn@ (3)

Onefunctio provi on the renote unit 3 nmay a test to check

- comtuni cati @R an éVent hirivendbdsts, @ansmitfidg upon a predetaintiaed ahiange iro the ovi di ng

the key 34 to provide the identity for the | ocal processing neans 17

to provide &tates pbsaidiPITAMELaTs OF MPORCTCErip @f 2 commupisatigns Teuestesence or

absence. gf ‘the junpers will indicate the code to - the | ocal processing
means 177 Switches could al so be used to provide the code; the

position of sthe aWhbadiag Mtladcradny itd At @ G LlaPhs B %Wﬁhvﬁh"‘cﬁlﬁxe the
sanme._way-.as. the breaking of. a wire or the presence/ absence of

j unper. local processingumeang (17h dwae ambodddress ofhithe 1snvhmdwarewe use
-a Local" ' Proceagfl ng Means (usually several of these each associ ated
with its owsophigur

&ctrical apparatus) that perforns a function, and a
renote uni.t that : ) _

- '1.0 6., A housing unit according tp_claim 1 or claims 3 to 5 in which the:
the local processing means (17) is adapted to transmit data in short bursts

repeated a plurality of times in different time domains;

7. A housing unit according to claim 1 or claims 3 to 6 in which the
15 local processing means (17) ‘is adapted to monitor continuaily the

parameter status and to react to predetermined set points;

8. A housing unit according to claim 1 or claims 3 to 7 in which the
local processing means (17) is adapted to operate from a low power

20 supply:

9. A housing unit according to claim 1 or claims 3 to 8 in which the

local processing means (17) is adapted to maintain data integrity by way

of a multi-level (e.g. five level) pre-lfansmissionlacceptance check before
25 data transmission from the local processing means (17) to 'thé remote

unit {3) occurs:

10. A housing unit according to claim 1 or claims 3 to 9 in which local

processing means (17) communication is half duplex, the local processing

“This Sheet Has Been Replaced
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controls the | ocal processing means and Teceives signals fromthem

The | ocal * pro&m% e uni-t -preferably have_the
fol l ow ng features’- gamlﬂ (“ ﬂlmm%l ng rreans o
arad

(a) PCT’ﬁ#eWP’éE%
processing neans i s only* acdressenges -+ no dat e
poi nt of acquisition except burn hours (for a,; 'ﬂngt $HEE§OHAS BEEN 98/ 02859
' REPLACED - (b)

PCT/ GB97/ 01870 45
Event driven basis only - transmts on paranet

er—status b—lld”ge .

conmuni cati ons miea@sd$?) having thec)abikddr s Irarsmiiar dwam:e@ﬁnfdlzgur abhie rﬂnbl t.

5 (d) Data transm ssion sent in short burst three tines in slightly -
di fferent tinestonkdneously: (e) ~ Continually nonitors own paraneter.
status and only reacts to - 10 predeterm ned set points. ()

Only small power supply required because of intermttent operation

5

0

15

20

25

30

11.. A housing unit_according to claim 1 or claims 3 to 10 in.which thé
local processing means (17) .is adapted to control loads from a remote

command;

12. A housing unit according to claim 1 or claims 3 to 11 in which the

~ local process’iﬁg_ﬁxeans: (17) has the ability to take analdgue signals diréct_

from a mains power supply (1) to said apparatus;

13. A housing uﬁit according to any preceding claim in which the local
processing means (17) has the feature that the local processing means (17)-
is adapted to commumcate 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 prccessing_
means (17) and being readable in plain English directly from tﬁe point cf
acquisition with no further requirement for de-coding or translation, the
local processing means (17) being adapted to be ported directly into

proprietary software packaging.

14. A housing unit according to any preceding claim in which the local
processing means (17) only sends its signals to the remote unit (3) when _
the remote unit (3) ‘is not being addressed by any other local processing

means (17).

15. A housing unit according to any preceding claim in which the local
processing means (17) sends its signal to the remote unit (3) at regular

intervals. for example every hour or once a day.

This Sheet Has Been Replaced
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phi | osophy. 15 (9g) Data integrity is mintained by way of five
| evel pre- - transm ssi o ' . I - - The
recei ve sMh¥0288%t be continual mmﬂﬁmmﬂﬂ'mﬁm PCT/GB97/01870

m ni mum 100 m |l iseconds. This_ reduces ¢ he etfeet o

coi nci dental hi ghy s QigEENflal sely triggering the -
fiH B[‘%WER t fre ue% for greater than :

unit. The signal

100 mlliseconds goul d e originated from

the renmote unit. i The first bit is a particular ASCII
character which initialises all receive buffers of the-
| ocal processing nmeans ' on the circuit. i

The next thnge big hoabingNimlt GB¢drdingus anPeresddiag ¢taifmOin Mhich the local
receiving local processing neans and nmust contain its

addr ess. processing mieans (17)THer tk&tremate hinis{3} pohisothearemeotenuait (8bnt ai n

the # character (or ot her predeterm ned character) and
WD 98/ 02859 (or the local processing meargs (17%51 ande tr nstts ?ls processed’i ala )

PCT/ GB97L0187 ' . : kad loadi ienal. 40

command éi gisfé-)na]s only when it receives back a dpwy lgading Signal.  muist be received at
a. speed of .300 . .. . baud and any extra or non ASCI |
characters will re-set the receive buffer. to zero and

requi re repddt trAnfonsing ent according gpyany preeedipg (claitp i
digital or anal ogue data t . sql ut i of 10 bit with an
accuracy of PEREFsaing Wefﬁ“grl(lﬁp @)ril%gygmote unit (3))stotes' déta. -

10 18. A.hous'ir'xg unit according to.claim 17 in which the local processing
means (17) may monitor the monitoring means (15)° signals, but not
record data on them (for onward transmission to the remote processor)

unless they fall outside {or within) a predetermined range or vaiue.

15 19. A housing unit according to claim 17 or claim 18 in which the local
processing means (17) (or the remote unit (3)) records data indicative of
the performance of an electrical apparatus (13) for only a predetermined

time following start up of the electrical apparatus (13).

20 20. A housing unit according tolany pfeceding' claim in which the local
processing means (17) processes a plurality of monitoring means (15)°
signals that it receives and dependant upon these monitoring means (15)
signals the local processing means {17) passes on appropriate signals to
the remote unit (3).

25
21. A housing unit according to claim 20 in which the processing
means processes a plurality of different physical parameters each of the
physical parameters being represented by a scparate signal from the

monitoring means (15).

This Sheet Has Been
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way of conversjon of a typi ' Into single ASCII . 5
characters prwomsmmsbransmlm’mm,"i"ﬁl”ﬂﬂmé standard 8 .bit bipé{,,\é
conversion . Digital interpretation st | ace in the Local B97/01870
Processi ng nmeans and can be read in plain English directly fromthe

poi nt of acquisition with no further requirene '

translation. It can therefore be ported djrect g SHEEHARr

sof tware packaging, e.g. M5 Wndows Ter m™Mal nuni RERLAGER

Package. (1) Al'l | ocal processing neams—eommuricaiton i s half
dupl ex whi ch means each | ocal processing nmeans has the ability .
to transmit op215 A housing’ @8R ¥€cdtdirgy vl anPt peicBinga8RAmS iy whicdwithg t he
| ocal processing nmeans to control | oads froma renote conmand.
(j)  The abitemgtetunit &Kecambe drfaerogatpdhby adisesct from t he mai ns. 20 (k).
True anal ogue R M'S. Reading of |oad current. Renote Unit -~ (a)
Al'l save features as in the | ocal processing neans. 25 (b) Ability

PCT/ GB97/ 0187
can be remotely interrogated by a user.

to obtain datgsin }\hﬁoigiﬁé rnit accordm 8/cPARr22 in which the remote unit (3)

24. A housing unit according to any preceding claim in which the local
processing means (17) receives signals from the remote unit (3) (and vice

10 versa) via mains power supply cables (1) of the electrical apparatus(13) R

26. A housing unit accordihg to any preceding claim in which the local
.pr'océssing. means (17) opefates a control unit to operate the elef:_trica}_
apparatu# (13). | )

15
27. A housing unit according to claim 26 in which the control unit is

housed in the housing unit.

28. A housing unit according to any preceding claim in which the
20 housing unit includes visual indication means adapted to produce a visual

.output signal representative of a physical parameter of the efectrical

apparatus (13). ..

29. A housing unit according to claim 28 in which thé visual indication
25 means is adapted to indicate when the remote unit (3) is communicating

with the local processing means (17) ( or vice versa).

30. A housing unit according to any preéeding claim in which the

monitoring means (15) is adapted to monitor the voltage at the electrical
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41 (c) Ab|I|tyto enter data in the field. ._ Cont ai ns

tamps o SRR 000" o ) (IR ﬁin) ngpﬁz‘é%aﬁ%dmil ng

a lum naire housing containing: a light © * doufce*adapted, in use, to
provi de light, rr“ rLu. n apted, in 5 use, to nonitor a physi cal
paraneter of the ISHSE[H‘—@@ §{§§;‘\P 1 ocal processi ng neans adapted to
recei ve a par amnet er Pom.t 48 pni tor | ng nmeans indicative of
sai d physi cal ut n t put . si.gna i put
si gnal being %’%ﬁp ed t%g g’%?%%mr%ﬁlggt écfile{ tgg %Vecuﬁ(é%miepp&?ﬁpg (gg): bsart of-
said unit, wehédgided.remote fromthe housing; in 10 which the nonitoring
nmeans and the | ocal processing neans are provided in the housing, and
t he housi ng has nmounting nmeans adapted to rmunt it, in use, on a
support; the I um le re having an electrical 'Eut/out put

means adapt edlto Be hoysinge #nft a5cHNRS tguﬁ'ﬂ;}'yp Feding; plaim in whichPine

5 monitoring means (15) is adapted to monitor the current flowmg through

the electrical apparatus (13).

32. A housing unit according to any preceding claim in which the
monitoring means (15) is adapted, in use, to measure load currents :in the

10 range of 8w to 1.2kw.

33, A housing unit according to .any preceding claim in which the
elecirical apparatﬁs (13) has an operating Qoitage of between 80 and 260
volts A.C. ' “

34. A housing unit according to any preceding claim which is provided

with surge protection to B.S.I. class B (6kv 1.2 x 50us).

35. A housing unit according to any preceding claim in which the
20 frequency of a mains supply for the electrical apparatus (13) is in the
range of 45-65Hz.

36. A housing unit according to claim 35 in which the frequency of the
mains supply for the electrical apparatug (13) is substantially 50Hz.
25 | |
37, A housing.unit acéordi_ng to any precéding claim in which the locall
processing means (17) is able to monitor the amount of time thal the

electrical apparatus (13) is operational.
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lum naire receiving po or the |i ht source via the electrical coupling

15 neans. | |ngtocla|m1|nvxlmch
nount i ng rreans 98'02%59 :3’!“@ '@ ﬂﬂ"jl on of t he hou5| ng adt éﬁ”t’q}sﬁ’e
a

connected to the top of the rrp post A l-erL ire
according to claim2 in which the electrical c dqHIS ISQEET HASnBERNs| connect s
in use to the power supply line through th% I n$i de OREFUAGED ngck
portion. 25 4. A |l um nai re accordi ng, to ™m i n which
t he | ocal r ocgs %}ﬁ,’; n&mg S:
representative gf tﬁ ﬁé,&qnﬁiﬂéa edg'frz ar a’E | se%gh E'nb"fj%?ﬁh !he local
| east some ot hﬁfodéasxﬂgtrhainst ne;’) is addpoed| :mnwewlmmnmemghhppmem
43 - 5. A lum naire according to any preceding claimin whichthe
| ocal pr.ooms shengmaiesnspavseradaippéd  cables afbni at s (eagrier t dragueneenof e
unit on an event dri v§$rhba5| S, transmtting upon a predeterm ned
change in the sybstaptially 13 %aid para'rreter' or upon receipt of a '
comuni cat |é)ns request. 5 6. A l'um naire according to any preceding
claimin which the | ocal processi ng neans .has an address which is
har dwar e confi gor ablt\e-housmg unit. accakdingritoaany precedicdigngldim damywRichC ek ng
claimin which the | ocal )Jrocesm ng neans is adapted to transmt data
in short bur stsemeqsetalled3haﬂd or phe;legs th°6¢SSt'fllgr§!f—'aF'ﬁ (47) fngosperate phase
domai ns.
locked loops.
10 40. A housing unit according to any preceding claim in which the local = .
- processing means {17) is a microcontroller (30).
41. A  housing unit according to claim 40 in which tﬁe
microcontroller (30) is encased in a matrix such as a resin block.
15 '
42. A housing unit according to any preceding claim in which the local
processing means (17) is provided with an identity code unit (34), the
arrangement being such that the identity code unit (34) can be removed
from the local processing means (17) and can be re-used with a new local
20 processing means (17).
43. A housing unit according to any preceding claim in which the
>~ identity code unit (34) comprises a plurality of coupling members adapted

to co-operaté with a plurality of complementary coupling members
25 provided on the local processing means (17), the arrangement being such
that when the code uim (34) is mounted on the local processing
means (17) electrical connection is made between certain complementary
coupling members. dependant upon the configuration of “the code
unit (34). |
30
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8. A lum naire according to any preceding claimin whi ¢h the Iocal

Bna to roachomaaaor ar mned set por nd AN I AN Y L7 Femssszessan cing

to any preceding R m locdl © * pPockssing neans is adapted
to operate from g *@SI %ﬁ@m’g% @/I 20 10. A lunminaire according to any

precedi ng clai mijn whi REPLAMED] o.cal froc_essi ng neans i s adapted to
maintain data integrity by way of a nul t9@ | evel (e.g. five level)
pre-transm ssj on/ accept ance check before data,. . tangm ssion fr t he
| ocal procesgthg n‘ggﬁg“sf% Pﬂé 1CERENRE IR Ppaé‘é'cﬂ?s’.“ “’E‘fg‘ 'ﬁi"’l.c"d“A“I“b‘rr&ﬁ1 ire

accordi ng 10 130y PRSI SOweediiking paisdl hOEGpling meMIREESSI N Means.
comuni cation Is half duplex, the |ocal processing nmeans having the

ability to transmt or receive data, but not si mul t aneousl y. -
44 12 A.lum naire according to any preceding claimin which the
| ocal prddec es g ngpusiag Lnit agaerting o) aeynprencding dam gm whighdhe -

d. T . ) . . ] . R . L . . V\A’] h
The Tocal S 5 reppitunin ) WRAMEd SRR a0eE AP IERA G ARt Bifia)s "
direct from ggcal prof@isitiy RRWRE (PMPPI Y to said lumnaire. - .

46. A housing unit according to any preceding claim in which’ the -
"housing unit is adapted, in use, to co-operate with a complementary

10 mounting means.

47, A housing unit according to claim 46 in which electrical coupling -
'meéﬁs are provided which are adapted to be connected to an electrical
supp-l}.r means (1) of the mouﬁting means.

15 -
48. A housing unit according to any preceding claim in which the

electrical apparatus (13) is a light source adapted, in use, 10 provide light.

49. ° A housing unit according to any preceding claim in which the

20 housing unit is a luminaire (light unit).

50. A method of allowing remote monitoring of an electrical
apparatus (13) to occur, comprising providing a housing means containing

an electrical apparatus (13), a processing means and~a monitoring-

25 means (15) and causing the monitoring means (15) to monitor at least one

‘ physical parameter of the electrical apparatus {13) and output a parameter

signal representative of the physical parameter to the processing means

and further causing the processing means to communicate the processed

parameter signal to a remote unit (3) which is remote from the housing

N
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14. A lumnaire accordin prec dlng claimin which the | ocal
processi ng neans has thi’lilmml ﬁnm l .l ocal processing neans is 10
adapt ed to coMIR08LY e é data up to a resol IRCEHGBYT0IST0
bit with an accuracy of Better "than + or -« 1% by vvay of conversion of a
typi cal analogue to digital result into signal —cty lor to ~
transmi ssion, digital interpretation taki ng pl aceﬂﬂﬁ $H@wm§ﬁ5ﬁccessi ng
means and being readable in plain English 3irect]y frcHEPMfEEme nt jof 15

acquisition with no further requirenment for de-c6dimng or translation, the
| ocal processing nmeans being adapted to be ported directly into

proprietary sokjware ﬂﬁéﬁ nG( allowm 13emofe | Wdridrifg 26FOfafll Nelet@idRY

preceding claimin e local 20 proce55| ng nmeans only sends Its
signals to theapgmtnﬁs (3)t asberdingeto clalmerﬁn ecomphsirtg nedvihgi nige atisbagssed

by any other Iocal processi ng nmeans. A.lum naire according'to
any. pr ecedi ng @r@nemms weans @R 1 oemote Sens|§'F owsiﬂimgmﬁéaﬁ@gs@h'dsoﬁ tthe
signhal tot m)te u uhar intervals, 25 for exanple every hour

or once a following %‘?E"mﬁa? Sﬁi"r)fai re according to any preceding claimin
whi ch the Iocal processing neans (or the renote unit) polls-the renote
unit -(or the | ocal _processing nmeans) and transmits processed data
signals only when aa)jotm Rizal Ipoachsnglgsn'@aas (13 meo@bredignals representative
REPLACEMENT SHEET A lum naire according to any, precedi ng

claimin which the phsaid Pafameé?roc@%sq‘?ﬁj RRtaviare @il ofihe dagpitisufadi By dheres

data -sensor, but does store at the local processing means (17) data

10 - . relating to the time that the electrical apparatus (13) has been

operating,

b) the local processing means (17) transmitting temporarily stored
data to said remote sensor on an event driven basis, transmitting
15 upon a change of the monitored parameter, or upon a

communications request from the remote unit (3);

c) the data transmission from the local processing means (17) to
the remote unit (3) being sent in a plurality of (e.g three) short

20 bursts in different time domain;

d) the local processing means (17) continually monitoring its own
~ parameter Sstatus and reacting as its parameters reach or pass

predetermined set points;

25 .
e) data integrity of the data transmitted from the local processing
means (17) to the remote unit (3) is maintained by way of a multi-
. level pre-transmission/acceptance check comprising one or more of
f) to i); |
30
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5 19. Alumnaire according to claim18 in which the local processing
means nonitors the nonitoring nean record data on-them- =
(for -onwar JVOSEMBA? ssion to the rewmﬂ n")m HH”“I![“' ess t hRCHWEBI7/M3810si de
(or within) a predeternined range or value. " *20. A lumnaire
according to cl |ng@ i n which the Iocal processi ng means
(or the renot eW% %Uy%% d indicative of the - performance of a
|l i ght source f onl { eterr'nedti%follomng start up of the
|'i ght source. 15, 21. i re_according to_an r edl Gt P :
which the local. D ‘H}SHE%shH’d ahE 5y o A8’y s'qacﬁpﬁpg?ﬁf P erLO?tOH ng
means signals thatgidimum tindeeEEVT0 MNtisdegpiefant upon these nonitoring
nmeans signals the lT‘oca processi ng nmeans passes on appropriate signals

to the renote unit. 20 22. Aluninaire according to claim21 in which
t he processing neans processes a plurali ent S|ca
paranmeters each of8h W@S%%lq’é&q the E"Stﬁgf éﬁét%ﬁ‘g‘clﬁ{ﬂ nég{ﬂ)?%%'éﬁ&e
separate gnal fro t.he al re

: %'[ dp %tﬁe g'l)l eézlgHe%ff rsc%fni?l%rlﬁcal n%x%%esﬁﬁg In%tt'i“i _

according*o any g can be
I nterrogated by a user. A lum naire accordi ng to claim23 in
whi ch the renote unit can be renDter interrogated by a user. 30

h) ensurmg that the next bits of information received by the Tocal’

processmg means (17) identify its address;

10 ° ~ 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 remote sensor is at
a predetermined speed (e.g 300 baud), any extra or non ASCH
15 ' characters re-setting the receive buffer of the remote unit (3) to

zero and requiring repeat transmission;

k) and in which method the local processing means (17) and
remote unit (3) have the ability to communicate digital or analogue
20 ' data up to a resolution of 10 bit with an accuracy of better than. +
or - 1% by way of co'nverSion of a typical A to D result into single
ASCII characters prior to transmission, digital interpretation taking
place in the local processing means (17) and being capable of being
read in plain English directly from the point of acquisition with no
25 further requirement for de-coding or translation, so that the data is

adapted to be ported directly into proprietary software packaging;

1) and in which local processing means (17) communication with
the remote unit (3) is half duplex. each unit having the ability to

_
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'25. Alunminaire accordl recedi ng claimin which the | ocal
processing nw |ve H iﬂﬁl w l’e renote unit (and vi 57?@
via mai ns power sup t@, ﬁ t sour ce. . 5 26. ﬁéﬁ ﬁo
according to any preced| ng claimin whi ch the | g.mg:ggg\[ g nmeans _
operates a control unit to operate the |ight so(ﬁ?gs SHEET

| um naire according to claim26 in which tqwe rmmtorlﬁgpwpc — noni tors
the voltage and current of thelight source. .10 - 28. A lumnaire
according to any preaasiniigociraceive damniteit adiesitnlginegusly allamirg 'Lhmldnies

vi sual indication nmeans adapted t roduce a visual output gnal -
representative of aPﬂPﬁ%F'@SImﬁﬁ?saﬁd-SéP Q?P“E%éo?‘?sgffpﬂbédﬁﬁ@‘e COTS“a“Z*Q A

| unt naire according to claim28 in which the-visual indication nmeans
is adapted to indicate when the renote unit is communicating with t he

| ocal processing NMeg)s 4@ chél Rféal’%?éé@ssmg means $97) hé\nhgr@h@aﬁxﬁtf‘%qmé ng
to any preceding claim in which the 20 nonitoring means is adapted

noni tor thes vol t ageandloghe shgl;ﬂ'ls @mntc&om the befatnise pewef osupply ef1) t bie tlw ght
source i s energised. . m naire according to any preceding

claim in which theelecmchr[ﬂi’PPEﬂ‘Pﬁé #eawg is adapted to nonitor the current -
f.l.owi-ng.-t hrough the 25 |ight source. : 32. A lumnaire according to
any preceding claim in which the nonitoring neans is adapted, in use,

to measure | oad cur henid whick ke 6cWeprocessifg m¥insA17) PFovidR9 an analogue
' ' R.M.S. reading of load current passing through said electfic;.al'

10 __. . apparatus (13).

52. A method of allowing remote monitoring of an electrical
apparatus (13) -according to- claim 50 in which the the local processing
-means (17) monitors signals representative of said parametér, but does not -
15 store all of the data it is fed by the sensor, but does store at the local
processing meahs (17) data relating to the time that the electrical

apparatus (13) has been operating,

53. A method of allowing remote monitoring of an electrical
20 -apparatus (13) according to claim 50 or claim 52 in which the local
processing means. (17) transmitting temporarily stored data to said remote
~ sensor on an event driven basis, transmitting upon a change of the
monitored parameter, or upon a communications request from the remote
unit (3). -
25
54. A method of allowing remote monitoring' of an electrical
apparatus (13) according to claim 50 or claims 52 to 53 in which the data
transmission from the local processing means (17) to the remote unit (3)
. being sent in a plurality' of (e.g three) short bursts in different time

30 domain.
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47 33.

A lum naire according to any preceding claimin which the

| i ght source has an operating mmﬂﬂﬂ"ﬂluﬂmm 80 and 260 voits A C.
34. - A | unwWe8@83ccording to any ich i s ponNGRYBI8Y0

with surge protection to B.S L. glass B 6Ky I 25x 50err]s). 35.

| um nai re accorjdtig HEEINNAPBEERdi ng claim in which the frequency of
a mains supply for t Ku\@gﬁ sourice is substantially-in the range of
45- 65Hz. 10 36 I u-rad-re accordiddg to cl'aim35 in which the
frequency of the mai ns supply for the electrical apparatus is
substantially 50Hz. 37. A lum naire according to any preceding

claimin whichsthepl OﬁféldlndoBh?f PaA6RARE "FeMBRS nichi@iM |t8f NQRi te%céféilaﬁl A

anount of tine that the |ight source i s operational.
| um nai r e accapphiramst {d 3hnycaEdite do tdpial &0 roriclainks 52 tolfe inowhich the local

processing nmeans is-adapted,_ in use, to nodul ate the signal .present on the

20 rmains pobEAcestipgl eanh by genunyually jmENHEERg T\ OWR RATBEEIT: SWIYS

135kHz. .
t he rénnte?
| ocked | oops.

snd pesig i F Pk ABEE AR e B R BRE R B phase.

. 56. A method of allowing remote monitoring of an electrical

| apparatus (13) according to claim 50 or claims 52 to 55 in which ensu'ri;ng.

that the data stream received by the remote sensor is at a predetermined

10

speed (e.g 300 baud).. ény éxtfé'. or non ASCII charactérs-ré-sétting_ the L

receive buffer of the remote unit (3) to zero and requiring repeat

.transmission.

15

20

57. A method of allowing “remote -monitoring of an electrical
apparatus (13) according to claim 50 or claims 52 to 56 in which and in
which method the local processing means (17) and remote unit (3) 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 interpretation taking place in the local pr'ocessing. means (17) and
being capable of being read in plain Engli#h directly from the point of

acquisition with no further requirement for de-coding or translation, so

that the data is adapted to be ported directly into proprietary software

| paékaging. _ —

25

58. A method of allowing remote monitoring of an electrical
apparatus (13) according to claim 50 or claims 52 to 57 in which and in
which local processing means (17) communication with the remote unit (3)

is half duplex, each unit having the ability to transmit or receive data but
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A lum naire accordi nim“(i a l/ dr eceding claimin which the | ocal

25

proceSS| ng n"\;\‘ﬁp 41. A lumnair CCOI’dI ng to
cl ai m40 in 5%;?%93 m\u’ BM‘ encased in a na H;} 1879

4 A | uninaire accor di ng to any pr eceWn the | ocal
proce55| ng means is provided with an identity ¢dH& SHEET HASeBEEN hngenent

bei ng such that the identity code unit cagbbe ermveRlEFleAoErmthe | pcal”
processi ng nmeans and can be re-used with a newtotat—protesstmg-heans. 5
43. A lumi naif@ siendfadieodslyoaitbring 4Re i locuhipebedsbing aesank t(Y 7L adecormirdl
conprises a plurality of coupling nmenbers adapted to cooperate with a
plurality .of doags &eamadiepaie ¢pMmiidrenber s provi ded on the | ocal

processi ng means, the arrangenent being such that when the code unit is 10
nount ed on the'local processi ng neans el ectrical connection is nade

bet ween certaigy cOMpl GHEMbAT YofC OMPOW il ”?éﬁ?@lres meRRBAARN lofUPE lelitrica)
configuration of the code unit. A lumnairée according to claim
43 i'n whi cl t heppaeaies (13)t adtasdmgl o chimrﬁﬂhdryclmﬁnwﬁ?as 58 ik iwigichamidsthef its
coupl i ng nenber.s. . A luminaire according to any preceding claim
in which the rleak erocessmenmean%(bﬁabﬁwg the ability” 1 dake anglegvgl signalsm a

pl-urali. ty. of- sda Irc‘ajt:tlf(r)é:mlthe mains power supply (1) of the electrical apparatus (13).

.60. A method of allowing remote monitoring of ‘an electricz;l
10 apparatus (13) according to clalm 50 or claims 52 to 59 in wh)ch m which
~ the local processing means (17) provides an analogue R.M. S readmg of

load current passing through said electrical apparatus (13).

61. A method of allowing remote monitoring of an electrical
15- apparatus (13) éccording to any of claims 50 to 60 which comprises
connecting the housing means of the electrical apparatus (1 3) to mounting

~means. which have already been provided

62. A method of allowing remote monitoring of an electrical
20  apparatus (13) according to any of claims 50 to 61 which further
cbmprises providing a housing unit which simply needs to be connected to
mains power supply cables (1) in order to provide a working electrical

apparatus (13) with the ability to be remotely monitored.

25 63. ‘A method of allowing remote monitoring of an electrical
apparatus (13) according to any of claims 50 to 62 in which allows a
number of electrical apparatus (13) to be monitored by a single remote .

unit (3).
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processi ng neans. 20 46. A lumnaire according to any preceding claim

I n which the housing----- -unit is ad ' éo-operate with a-
conpl enent aWO 98492850 ng means. Tmi,'m"l" nmpﬁ!u'{mai_re acRCFEPAPIBY any
one of clainms 1 FAgEem—tmput * ¢ Lt on -gontrol means, in use,
of signals from aTHISoSHEER & SoﬁEE;Nr vided to sense whet her a door at™ a
"base portion of | anpprEMACED s opep or. cl gsed. 48. A met hod of

provi di ng a noni terable—stTEEr 1 Urni turedPuminaire 30 conpri sing providing

Zgl um naire h Is'ngﬂrrglﬁgéy%ldm Q"leﬂ{% _?%B&G’m%nltgﬁﬁh of  an . electrical_

proce: ( and a non rrng means, e”noni toring neans, in
use,  NMONJARFANSY (R3PNeebedihgPes adm) &f efaiin3e50i ghtoBowhih @bthprise
generating a parameter signal representative of the physical

par amet er - t haogifgirgs shergignal presems onettei vizigs teovgrasupply ecabdegyfd) tand
outputting a-processed 5 paraneter sign onto the power supply cabl es of
the Iight sousliew thg local REHF‘ESH"E&é"‘FPé’gh@b) éBnﬁ?’Pg‘é’gP%ﬁn‘éEFi&'ﬁ f§aote

| um nai rest o] %‘gﬁ sti.ng power supply cabl e and nmounti ng nmeans so
provi di ng~a | al're capabl e of being renotely nonitored via the
power supply cable to the |ight source by a renote unit which is
remote fromthe. lumnnaire. .10 . .49. _A. nethod of_allow ng renote

moni t ori ng of 6% | i 4htmetheadceof allowirgr demgtle: omepHPHiNgs o ami electrieal] ocal

processi ng neans. noni S .. signals r esentative,af sai [ er,
but’ does not %liﬂﬂr%‘_“él_(lagi)facfﬂghﬁﬁt_[% any °fg{ﬁ"§’sf%® tByg‘? H8 F@r‘u&l 36? ﬁgg ans,
Out does SLOYGrfiksilg mBEAY (P7)0BP % it Jgpi»ecerr%@rae&?ﬁcal dppRidtid (13) by tine-
that the.light-sour.ce has been.operating. _ )
" “10. monitor the signal on the mains power supply cable (1) to ensure the local
‘processing means (17) on a different (second) piece of electrical
‘apparatus (13) monitored by the same remote unit (3) as the first piece of
electrical apparatus (13) is not communicating with the remote unit (3) (or
the remote unit (3) is not communicating with the second piece of

15  electrical apparatus (13)) when the local processing means (17) of the first

piece of electrical apparatus (13) communicates with the remote unit (3)

66. A method of allowing remote monitoring of an electrical
apparatus (13) according to any of claims 50 to 65 which comprises
20 providing control means in the electrical apparatus (13), which can be

controlled by signals from the remote unit (3).

67. A method of allowing remote monitoring . of an electrical
apparatus (13) according to any of claims 50 to 66 which allows the
25 remote unit (3) to issue global commands which effect all local processing
means (17) and/or control means in communication with the remote

unit (3).

68. A method of allowing remote monitoring of an electrical

30 apparatus (13) according 1o any of claims 50 to 67 which allows the

This Sheet Has Been Reﬂlaced

(KRR




50. A nmethod according to clains 48 or. 4@ i n which the | ocal
processi ng neans ‘transm ‘“ﬂg““ml\t ored data to said renpte unit on
an event dri WePsNagsss, nm““m Ml & change of the noni PCTEBI201870

parameter, or upon a conmmuniccati ohs Yequest fromthe renote unit.

51. A nethod according to any one of clains 48 THeS SHEED HAR! BEEN he data -

transm ssion fromthe |ocal processing neans t¢ the ﬁg@gbgnumt s sent in

a plurality of short bursts in:different ta/me awe .52 A et hod
according to ané/rvone of, ainms. 48 to 51 in whic | ocal .processing

! the
means cont i nuaf$ofodiMhry {1 s'5HR HAP &r Wé‘t“g’l u%f?‘é‘h‘d only spacili¢ logal j ¢ g
parameters r eaﬁﬂoect%%%igﬁﬁﬁeﬂseﬁ% ShAYdIe&bntfdi rﬂ?é Ct S- |

almi.n.

50, ~ 53. A according to any one o "ainms 48 to 52 which ensures
that the data streamreceived by the renote unit is at a predeterm ned
rate, any extra or non ASCI|I characters re-setting the receive buffer
of .the ~ refBte ani methpdzepb aHawirguiremate r opsdtoringanefhi 98i oilectsical

54. A method accordi ng.to any,one of clains 48 tp.53 wherei.n the |acal
processi ng aﬁ%paéﬂﬂ’sr(gé})taeccﬂ\ﬁlq'ﬂgcb?nﬂﬂ% Mt elajmy; gg\l to \(I)%k a‘ﬁé‘FEgﬁ%‘“B‘éﬁF%?
up to a resol ud Ofe ' idad e R&RHE 1©013)P i g - oft% by
way - of conver.s%sggﬂléf_Fg&‘%/ﬁ%a#./@_\_._t..p D res_f_ﬁ '(timl1 {%33 . gh?]glf e‘{éx_%ﬁ %&grgﬁtgers
10 prior to tphrsliiysef tire, eldcwidahlappataeusp (1) dni comimakicagop! witk the rédetd ocal
- processi ng neans, and, bei ng capabl'e of being read in plain English '
directly from wmié (Bbimseqyengequi sition with no further requirement far de-
coding or translation, so that the data is adapted to be ported directly
into - ‘proprietary-software-packagi ng. 15 ‘ e

10 70. A method of allowing remote monitoring of an electrical

apparatus (13) according to any of claims 50 to 69 in which the remote
unit (3) issues commands to turn off (or reduce the current to) electrical

apparatus.(13) at specific times.

15 71. A method of allowing remote monitoring of an electrical.
apparatus (13) according to any of claims 50 to 70 in which the remote
unit (3} sounds an alarm when an error message is received from a local

processing means (17).

20 72. A method of allowing remote monitoring of an electrical
apparatus (13) accoring to any of claims 50 to 71 in which the electrical
apparatus (13) is a light source adapted to produce ligh't.

73. A kit for connecting to a lamp post, the kit comprising a self-

25 contained luminaire housing monitoring means (15) capable of monitoring
ih use the operation of the lamp and communicating with a remote

unit (3).
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55. A method according to any one of—ttarms 48 to 54 1in which the

|-ocal-- prrocessi ng neans comrunicates w ' It using half :
dupl ex, eacKO3PBShavi ng t he -abil |tyjﬂ§[‘!ﬂm4mﬂm mgc}ei ve RCE/GBHMISTOL

si mul t aneously JITpevigreet g SEEN | Pr ng nmeans to control |oads from 20
a renote conmmang. REP v A mpthod according to any one of clains 48 to
55 in which thet & : I ng means provides an anal ogue R M S.
reading of load ° current passing thr%‘ﬁgh said |ight source. 25 57.
A met hod accer,din : i ' j -
modi1ying the st gRaesned shiFoRiaif ¥ BRed Whfl sftel Tt SORPLLAE riing,

the l'ocal pr@easing enit®adcordhge MNAIf3t aspédi oft dhe in®ERIIGn WHilhmp posts

58. A nmethod according to any one of clains 48 to 57 wherein a nunber
of |ight souabresdwiesite. nonitored by a single renote unit. .59, A

met hod according to claim58 in which the |ocal processing 5 neans of a
first light source nonitors the signal on the mains power supply cabl e

source monitored b e sane renote unit as't

not "conmmuni Catrubtird| tdndt Hechausing anini 6r (omindiee,” Rimatcordante iwithainy of
comuni.cating Wi th_the second |ight source) when the |ocal processing 10
means of thecldimstl fo At source comunicates with the remote unit. -
60. A nethod according to clains 58 or 59 which allows the renote

unit to issue global commands which effect all |ocal processing neans

76.” An item of street furniture according to claim 64 which is a street

t t hecl : [ s t [.ght
0 1S 5t 1Ll iR S LIRS YR St BER! ohr e pidd

C7100 tamp: -

77. A system comprising -a plurality _of' street furniture having a
‘housing unit in accordance with claims 1 to 49 and a remote unit (3)
adapted, in use, to receive sighals from local processing means (17) of

15 " said units.

78. A system according to claim 77 in which the street furniture

comprises lamp posts.

20 79. A system according to claim 77 or claim 78 which is adapted, in
| use, to control the operation of the electrical apparatus (13) of the items

of street furniture.

80. Monitoring apparatus adapted, in use, lo monitor electrical
25 apparatus (13) comprising a sensor to monitor a parameter of the
‘electrical apparatus {13), a local processing means (17), and a remote
unit (3) geographically §eparate from the electrical apparatus (13); in
which the local processing means (17) is adapted to process signals from

the sensor and transmit its own signals to the remote unit (3).

30
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and/or control neans i - the renote unit. 15 61. A

met hod accord ny . to 60 -wherein-the. rem)te uni t
i ssues com‘ranmogg% fliﬂm M(“QH% jmc | ocal processi ng CT{(zB3701370

and/ or control neans. acc ) e Lf clainms 58
to 61 which conprises | ssui ng commands fr WIE@EHM%UB& whi ch
activate each of a plurality of the Ii sour(BEPLACEBommnl cation with
the renpote unit in sequence.. 63. A thocraccordl ng to any one of
claims 58 to 62gphi ClYGMIGHIASEapparatid] Addpiad a.nhaééiwrte Gﬁéﬂ.k&wa@&ﬁ;cal
address to give each |ight source a uni que address.

met hod accor di ngpparaarsy(13)e acéording no 48aitro &B ishiwhichonie i keal processmg
provi di.ng control ?ﬁ in the lﬁ nﬁl re to operate the light source, 30
whi ch can be ‘cofmeass (b b3s all gidhe follaminm feqturasia 191id :

-52 - 65. A nethod according to any one of clains 48 to 64 in which
the- renote unit issues conmands to turn off (or reduce the current) to
the - |i it sourceg) e m@lﬁrbﬁe$iﬂ§3mean5(l7) ha$ 8- meMoff wiith 366r@5 Hafp t 0
any one of clainms 48 to 65 in which the renmote unit sounds an alarm
V\,hen an error rressageeprssmafevwmf theotime the appacatus pisocperating, rteansot at

least some other data that the local processing means (17) monitors;

- .b) the local processing means (17) is adapted to transmit signals to
10 - the remote unit (3) on an event driven basis, transmitting upon a
predetermined change in the status of said parameter, or upon .

" receipt of a communication request;

~¢c) the local processing 'm.eén's". (17) ~has an addfess which is

15 hardware configurable;

d) the local processing means (17) is adapted to transmit data in

short bursts repeated a plurality of times in different time domains;

20 -~ e) the local processing means (17) is adapted to monitor continually

the parameter status and to react to predetermined set points;

f) the local processing means (17) is adapted to operate from a low

power supply;

25 |
g) the local processing means (17) is adapted to maintain data
integrity by way of a multi-level (e.g. five level) pre-
transmission/accepiance check before data transmission from the
local processing means (17) to the remote unit (3) occurs:

30
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10 67. A nethod according to any of clains 48 to 66 conprising fitting
lumnaires to la posts (or nmount i ng situ. T 68." A
met hod accOVEREZEY any one of clains. Hm “ﬁﬂﬂﬂ"c‘“lthe PCT/GBYTMIST0
processi ng nmeans ;) retordstdata Fndicative of the 15
performance of a |‘1J5'|‘5 é‘glg E@JS B#Ewmly a predetermined tine follow ng

start up of the |ijght SBERL(P@ED * 69. A nethod according to any one of
claims 48 to 68 in vvhl ch the local $Pocessing means processes a

plurality of nonitgr .t _rece e3 d, dependent
upon t hese noni torhlqn'gorlrgf{e ng&gsm?aﬁ&% % (£ cg"]"?)‘é'éff:a‘b?%c'ésré gpl‘?\lsea‘ns%ﬁasses
on appropriate si gpails cés@fngr e urwt havmg the 7 Qbilith B hAHsAHC Yrdi NG

to any one of clainms 48 to 69 in which th processing means processes

a plurality of difreeeintdaphyimitomit qnmuimnemls}y:ZS each of the physical .
paranmeters bei ng represented by .a separate signal fromthe nonitoring
nmeans. A nethod according to any one of clains 48 to 70 in

whi ch the

161 oh thes T oTFife ks ek Hotos 9] SPARABA, BonlFSh1oglf rom
conpri ses prq,vteinag ddmhmgm ng unit wth a visual indication neans =
adapted_ta .. ..._..produce a visual output signal .representative of a physical
par anet er of the |ight source. '

j) the local processing means (17) has the ability to take analogue,
signals direct from a mains power supply (1) to said apparatus; _
10 Y

82. - Monitoring apparatus adapted, in use, to monitor electrical -
apparatus (13) according to claim 80 in which the local processing
" means (17) has at least 1 of the features a) to j) specified in claim 81.

15 |
83. Monitoring apparatus adapted, in use, to monitor electrical
apparatus (13) according to claim 80 in which the local processing -

means (17) has at least 2 of the features a) to j) specified in claim 81.

20 84. Monitoring apparatus adapted, in use, to monitor electrical
apparatus (13) according to claim 80 in which the local processing

means (17) has at least 3 of the features a) to j) specifiéd in claim 81.

85. Monitoring apparatus adapted, in use, to monitor electrical
25 apparatus (13) according to claim 80 in which the local processing

means (17) has at least 4 of the features a) to j) specified in claim 81.

86. Monitoring apparatus adapted, in use, (o0 monitor electrical
apparatus (13) according to claim 80 in which the local processing

30  means (17) has at least 5 of the features a) to j} specified in claim 81.

' “This Sheet Has Been RTlaced :

LT




5 73. A nethod according to claim72 in which the visual indication

means. i ndi CW the renpte unit is communicating wth thg al .
processing neans _(or vice versa). . 10 74. A method accordi @;@%V%ne
of clainms 48 to 73 in which the - nonitoring neans nonitors the voltage

£ N o s R e
r

nmoni tori ng means noni% ors &urtfent flow ng ougk EBour ce

76. A nmethod according to any one of clains 48 to 75 in which-the

nmoni toring means neasures load currents in the range of 8w to 1.2kw.: 20 -
77. A net hod 8kccorMongotingarappanaiusf adhpleds #8 uge.700i rmumtoh eleetrical

| i ght source operates a voIt e of between 80 and O VO t
78. A met hod 2RPETAYS Agﬁk 80%9{39 doqpny |ofj fhaims 80, “7 dPrpW Qhe local

providing the JglisimPHehs W 7)1iS s 88! g,lm.mcs& Frghal orCmefgdﬁ fhgy 1.2

257 x 50[err] according to an one o

78 in which t h&) to a rekslatioarsly1 @binwith &5 ascuraty of Yettehehan ghlorsougg Byl S
substantially in the range of 45-65Hz.
way of conversion of a typical analogue to digital result into single ASCII

characters prior to transmission, digital interpretation takmg place in the - - -

local processing means (17) and can be read in plain Enghsh directly from

the point of acquisition with no further requirement for de-codmg or

10 translation, the local processing means (17) being adapted to enable the |~

ASCII characters to be ported directly into proprietary software

. packaging.

88. 'Monitoring apparatus adapted, in use, to monitor electrical
15 apparatus (13) according to any of claims 80 to 87 in which the address is

manually configurable by a user at the site of the electrical apparatus (13).

89. Monitoring apparatus adapted, in use, to monitor electrical
appafatus (13) according to any one.of claims 80 to 88, in which the local
20 processihg means (17) has an address unit which is removable and
reconnectable to the same, first, local processing means (17) or a different
local processing means (17), thereby enabling a different local processing

means (17) to take the address of the first local processing means (17).

25 90. Monitoring apparatus adapted, in use, to monitor electrical
apparatus {(13) accordmg to any of claims 80 to 89 in which the electrical
apparatus (13) is provided in a housing, and the local processing

means (17) is also provided within the housing.
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- 540 80. A method according to any one of clainms 48 to 79 in which

iﬂﬁstam.aﬁ&%ﬂ%"’f % ”ﬁg“sgi“pﬂmmmnmimmnagﬂag ANCHRBIER ai s

48 to 80 in which the | ocal protessing meards monitors the anount of
time that the T} gkt BEEN |i s operation. 82. A nethod
according to gn ‘U-ﬁ§ 2 &&m 48 to 81 j,n which the 10 |ocal processing
means nodul at gs.. the presdnt on t @ mai ns power supply cabl es at
a_carrier froquengfofiorShapiraal YadspRaZ  in (83 morfhdret dledrageor di ng
to any one o?qcl ai rr?s 48 Ikgc)) 82 wherein the Iocaluse' prr%ocesm ng mgans

transmits si gpparatiso(iSheacterding torany ofichime\8nto §0iivewhith theaelearical
transmtting upon a @redeterm ned change in the status of said
par anet er, 0BPDKGISS c.”éuptarbflte@ wnﬁbﬁtre%ahﬂnemeauwwe.t sughhas| pstieet

processi ng ording to any one of clains 48 to
83 in whi chmtfwg‘%?f)"ﬁfg(?aﬂ'grbr A!e ?‘ﬁgﬁﬁs mai ntains data integrity by way
of a multg-Ievel pre-transm SSI on/ accept ance check before data

transm ssion fromthe |ocal processing nmeans to the renote unit

occurs. 92. 85A methat bt demotonuinitpring afiancelectoicat lappamtust@ o tidet i n

whi ch an 25 .address of .the progessing neans is nmgnually configurabl e by é
user at the method; QO@WS‘P&eP'[qVQ‘ﬁ‘PESBUF%W to monifey 2 RarAMetst Acibs di ng -

070 oL Y, B! SRMBETR! fmere Wl BB T e
to have dat asgpitiel Hbrﬁrtheréidcﬂriﬁap dppardtut (23),i & @Jhléﬁda user can obtain '
"10 ' information about the electrical apparatus (13) and further compnsmg '
providing a local processing means (17) at the electrical apparatus (13),
the local processing means (17) processing the signals from the sensor

“before it transmits its own signals to the remote unit (3).

15 63. A method of remote monitoring of an electrical apparatus (13)
according to claim 91 in which the local processing means (17) - remote

sensor interface doing all of the following features a) to n):

a) the local processing means (17) monitors signals representative
20 - 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 (17) data on

the time that the electrical apparatus (13) has been operating;

b) the local processing means (17) transmitting temporarily stored
25 ' data to said remote sensor on an event driven basis, transmitting
upon a change of the monitored parameter, or upon a

communications request from the remote unit (3);

“ﬁﬁ'iifﬂiiilﬂili”ti‘ﬁll



55 - has a visual ﬂmﬁ "J IMﬁﬁ ‘Iedto di splay information to a
user, and |_nt ai n and tinme recorded foor data L
transiitted PV00$§Mp§9 ! “ g ocessing means' . 5PC§7G397N1870
met hod according to cIa|m86 i'n which the renot erd -t in
software tools to process the data it receives. TH’S SHEE HAS\BEEN f or )
connecting to a |lanp post, the kit conpri §i3ng a pel f- REPLACEDoNt ai rjed
| um nai re housing nonitoring nmeans capabl €“of nonTtorrng 4+ H- 10— USe the

operation of the | agpnaNfhes WERIRiSAbA TBoWi the 18c4155PBEEssikY tneahbq17 t
once connected being capabl e of Serform ng the n'eergpr?odsg?gcleal ng ) to 1

87. 89. A nmentoad wfit (3)obeidgnsena inta hirabity lof s(brgeehrele)irstlerlcbmrsls SI ng
15 -performng the method of clains 48 to 88 to a number of |anpposts (or
moni t ori ng neans) amr@é@yemnn@ﬁtdpmamv 90. A nethod of providing a

noni t or abl e street lanp substantially as described herein with
reference to the acconpanyi ng draw ngs. 20 91. A kit for connecting
to a | anmp post substantially as described herein with reference to the

acconpanyi g draw rg)Sthe local praaessu? iRddne 195 denevugily InenRériRg itVobn
| anps substantlally as. 25 describ her ei n.
parameter status and reactmg as its parameter reach or pass

predetermined set pomts.

“e) data integrity of the data transmitted from the local processing
10 means (17) to the remote unit (3) is maintained by way of multi-
level pre-transmission/acceptance check comprising one or more of

f) to i):

f) ensuring that the receive signal is continually present for a

15 - 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 (17);

20 h) ensuring that the next bits of information received by the local

- processing means (17) identify its address;

i) ensuring that the next bits of information. contain a
‘predetermined ASCII character and a command digit:
25 |
| j) ensuring that the data stream received by the remote sensor is at

a predetermined speed (e.g 300 baud). any extra or non ASCI]
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93. A kit for connecting to a lanp™p , ising a self-
contained | um naire nonitoring neans | ) nai re housing-and-a-- . -
| ocal procewsiosm2ss9it provided with i’ “!ng i hd capapb@,@a-,,@ﬁ.m

L a :

nonitoring in use the operati:on t he icating wit

56 - renote IFTH!%SHEET*IHAQ BEAN B bei ng capabl e of being operated in
accordance W A2P of the nmethod clains 48 to 90. 94. A
nmet hod of provi ch_ng_ﬁmeeg-—vd—ﬂﬂ--st reeteganps conprising fitting 5

housi ng units according to any of clains 1 to 47 to | anp posts already in

si tu. 95. charaqtens, of-seltingethe geegive rhufternpf ithe nkgmeotpounit (3 tot her
support structur-eh and :a'rl ur%' rl%'k e in.accordance with any of clains 1
to 47. 10 96.%°TA# Ptrgﬂ’i’(ﬁ &8t "R accor di ng to claim95 which
is a street | anp. 97. A system conprising, a-plurality of

street furniture having a 15 lumnaire in accordance with clains 1 to 47
and a renote unit kidajanddin iwhich methed the leaéipmcessingl meduo(i7)oand
processi ng neans of said | upnaire. 98 A system  according to

claim 973 n whi cHemede ypjted) layedhe ability to Cé@mm%’%s digite) poapalogpe -
99. - A system accopd 08 &% FLBldE o 16 FhehSan Bhdiltaly R TRREF had %
L " or - 1% by way of conversioh of a typfcal' A td D. resultmto gihglé o
ASCII characters prior to transmission, digital interpretation taking .
" plaée in the local processing means (17) and being capable of beiﬁg_ :
10 ~ read in plain English directly from the point of acquiéition with. no
further requirement for de-coding 61’ franslétioh. S0 ihat ihe data is -

adapted to be ported diréctly into proprietary software packaging;

1) and in which local processing means (17) communication with
15 the remote unit (3) is half duplex, each unit having the ability to
transmit or receive data but not simultaneously allowing the local

processing means (17) to control loads from a remote command;

m) and the local processing means (17) having the ability to take
20 analogue signals direct from the mains power supply (1) of the

electrical apparatus (13); and

n) in which the local processing means (17) provides an analogue
R.M.S. reading of local current passing through said electrical

25 apparatus (13).

94. A method of remote monitoring of an electrical apparatus (13)
according to claim 92 in which the local processing means (17) has at

least one of the features a) to n) specified in claim 93.
30 |

This Sheet Has Been Replaced




use, to control the operation.of the light source of the items of street
furnituré. antially as described herein with
ref ef ence tQv 6%5’02899 mmﬂmlmmﬂm ngs. 101. A met HHBYHO1870
al | owi ng renote nonitorknge oft aMight *source as -
described herein with reference to the acconpgn v";ﬁ SI%?T% : %HEN : :
REPLACEMENT SHEET 102. A
met hod of providing a street wth street ﬁ anps substantially as

described her gish Wit inE@b@r 8RCRmdle! HOM@PRIEPYIY hil el dlItpparatus (1393. AN
itemof street furniture substantially as described herein wth 5

reference to ubeordimpmpasizinn@dlinvivhiph. the local pfitessingysieens ﬂJ'Bshamtaual |y
as-described herein with reference to th acconpanyi ng draw ngs. 10
105. Moni t or i hepsagprthefeawaes gktp n) ﬁP‘EFéE‘edt'B ckym Pér -a’ 1ight source -
substantially as described herein with reference to the acconpanying

dr awi ngs. - 106. A nethod of renpte nonitoring of a light source

substanti akl yogS A method of remote monitoring of an electrical apparatus (13)

according to claim 92 in which the local processing means (17) has at.

least 3 of the features a) to n) specified in claim 93.

97. = A method of remote monitoring of an electrical apparat_us'(l3)
-10  according to claim 92 in which the local processing means '(17_) __has_a;

least 4 of the features a) to n) specified in claim 93.

98., A method of remote monitoring of an electrical -apparatus (13)
according to claim 92 in which the local processing means (17) has at

15 least 5 of the features a) to n) specified in claim 93.

99. A method of remote monitoring of an electrical apparatus (13)
according to claim 92 in which the local processing means (17) has all of
the features a) to n) specified in claim 93.
20 | |
100. A method of remote monitoring of an electrical apparatus (13)
according to ény of claims 92 to 99 in which the remote unit (3) obtains
data in the field from a plurality of local pfocessing means (17)’s, and has
the ability to have data manually entered into it in the field, and has”a
25 visual display unit adapted to- display information to a user, and maintains
a log with data and time recorded for. data transmitted to it from the local

processing means (17)’s.
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15 described herein with reference te—{—he—acccmparrm’ﬁg—draw ngs.

107. A network of |ight sources substantl ed herein with ° |
reference tWOR@28conpanyi. ng dr awi ngs Hmm hod BET/EBSIBIhg a

nmoni torabl e str Ui*" ALy alre 'fig providing a lumnnaire
housi ng cont ai ne‘n'ﬁﬂ& $lik %urce I ocal processing neans, and a
noni toring nmeans} the M\G ans, I n use, nonitoring a physical
par anmet er of the—r'r gnt source and genera@@ng . a paraneter signal
representativ a S n

recei ving theﬁ]ﬂ g‘ﬁ 'ﬁﬁ{f ?@'ﬂ)“?"& aQSePeﬁr g‘gagséé%”gg‘}aﬁ‘é er
signal to be g f, %bmaﬁnrﬁimm wHith thé ’iel’ﬂﬂté?bnitl H8) has buflelil GAf&aTRr i Ses
connecting the alre to an existing power supply cable and

nount i ng rreartaomoppmesh tigp dathuhtersives.capabl e of being - remotely -
nonitored by a renote unit. which is renote fromthe lumnaire. .
REPLACENMENT SHEET : ' 58 111. A

t hod of t J Y
T e O SPT R AL B MM PR OO Shfsing o BRRME R 2
nmeans, and a e’lﬁ Ericaf hﬁﬁaﬂmnﬁa)t lRecroRivifich has ERtal prdtessiig means (17)
phy

nonitoring a sical paraneter of the |ight source and _generati r}’g
par anet er si ginal accepdarsentwith velaimst B0 pky sPial ap@r angeaiote t Iﬁélpo cé55| ng

par anet or S (FTEBIBBOACTBCPRNE JUBPBGRIRIES DR (hF APRRTERIE. e MEPISLE.
conpri ses CO'E‘éi‘fsi% add {/é&gtdnﬂ LI urn‘f acPortfange v@hi e d S iRlyYof hlifhsand -

nount i ng neans m nai re capabl e. of. bei.ng rem)tely 10
m)nltoreqoby 92[@![016 unit which |s renote fromthe | uninaire:

103. A housing unit substantially as described herein with reference to

the accompanying drawings.

15 104. A method of allowing remote 'monitoring' of an electrical
apparatus (13) substantially as described herein with reference to the

accompanying drawings.

105. A kit for connecting'-to 'a lamp post substantially as described

20 herein with reference to the accompanying drawings.

106. A method of providing a street with street lamps substantially as

described herein with reference to the accompanying drawings.

25 107. An item of street furniture substantially as described herein with

reference to the accompanying drawings.

108. A system substantially as described herein with reference to the

accompanying drawings.
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109. Monitoring ' apparatus adapted, in use. to monitor electrical

apparatus (13) substantiaily as described herein with reference to the

.accompanying drawings.

5 110. A method of remote monitoring of an electrical apparatus (13)

. substantially as described herein with reference to the accdmpanying

_drawings. ...

mTe 111. A network of electrical apparatus (13) substantially as described

10  herein with reference to the accompanying drawings.
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