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WD 2004/ 017077 PCT/ GB2003/ 003371 1 APPARATUS FOR
DETECTI NG TAVPERI NG WTH A UTILITY METER The present

WO poogfotioon rel ates to utility nmeters and nore PCT/GB2003/003371

particularly to apparatus for detecting tanpering
with such neters. 5 Meters for nmeasuring consunption
of gas and electricity are well known and nmany rely

APERLIRA DHETPCTING TANPERING GVPIESA (BUINTY METER
anpered w y appl yi ng nagnets to
the neter in order to reduce or actually stop the

registration of consunption. This has resulted in |

pr opoBlag presenpieveieon relatende aptditymaters agd imppgeparticularly to
active part of.such neters.w th, magnetic shields. 10
IRPREAFRS ,?O_ri ‘if’t?‘ét% o Wiltﬁsuﬁbﬂg%ﬁ’ésw shing to

t anpey oML o MhlBE Sl tBnsuhFPst 8E L9 aH§ NS ERPABEWell known
and stronger magnets? It 1s an o jgect of the present
advenhy QBI&I 6n Rsuttchagiegicedr eleétrehidsprintiplesi Sutly meters can be
meters and to indicate the presence of abnormally
taarpgeedraithely epplydnggnagngier the BsHIrReyT ke geduce or actually

180 G 7k O SOBF RO DS D RPBIR PAERPBTre o RyProvide
t?xg ﬁQ{ew%rt%eleaglah?e %Qﬁl}/é 't;ﬁﬁ 8f shif AEEH WARE Snagnetic. shields.
'Kew se, the renoval o he abnormal I'y high rmagnetic

fbekdecan Alspentie tdethist pes@ndwistinpdedtaripeérs vatialbhesrs have
the utility supplier to take appropriate steps which
meagrtéchtol using istrongersand strerees @aagnsts.t he supply of the

tility duri i ods. . 20 Preferably. th . ,
Lt PR RS R Eof 6L Pl Pt e i
0 AR SR e SRS SR SRS, s

r eadi Whedndar sbacnaldy highbadignetit fibkl dof detebiednabvisbeact is
described with reference to the acconpanyin

phefakblygecoudedihyc the mstariig semesiosNeniEnh f@%ﬂg@i agr Brneting the
Gkl B A B SRy i
hEPREREHed | QR Afso?BRAGEUEd AP TEEAIMeB O This enables the utility

supplier to take appropriate steps which may include increasing the cost of the

supply of the utility during such periods.

Preferably, the apparatus utilises a ferrite core provided with a coil
which is used to provide a sense signal which can be evaluated.

In order that the present invention be more readily understood, an
embodiment thereof will now be described with reference to the accompanying
drawings, in which:

Fig 1. shows a block diagram of a utility meter provided with apparatus
according to the present invention; and

Fig 2. shows a diagrammatic representation of apparatus according to
the present invention.

The preferred embodiment of the present invention is an electricity

meter which may be either a conventional electromagnetic meter or a more
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the present invention. The preferred enbodi nent of the
present invention is an electricity 30 neter which

woreap4loe7oei t her a conventi onal el ectromagneti c PEL/EB2@B/003371

a nore WD 2004/017077 PCT/ GB2003/ 003371 2 nodern

el ectronic nmeter which utilis@s a current transfornmer

in order to detect consunption of electricity. It

Whdderh @1RRNES nit@dwhieht utilliss 4 SufieiPtrinsforsaimoederofo detect
a utility which could be nmetered and that the present
conantiption of ekeepaditye Iofvilldes appraciatddstbdt this bs sinplyraanexample
types _of neter for recordipg the consunption of, 5

of printwiichwoudd be Ba@térﬁsgéné that dhe prryeppmpegtion 1s capable of

ok SR L P SHE o A St o
%ﬁ%ﬁ?ﬂb&%ﬁé@&ﬁaﬂﬂ%f er from traditional
e

ectronec ical neters in that electronic neters do
not uReferimpt ©r Figystthin whdws a blosk diigrain pbtaat elsciaivity meter
which is driven at a rate dependent upon 10 the ,
siherent idasswmed Hsisea elegteanie gnetst. ndilepBomicamigtes differ from

electrici consunptipn  by.detecting current

Fli o B R hE e 8 S 3 PR e oo use  meter
o1t f y r i .

ST BAEIRER R S WLh ) 31 o3 e depenontwpon

e aurtestr @RKAC eRstsad] Electivmic asdtbts mbadure etearmrivitatcoasumption

is then recorded and periodically stored in a nmenory

bg. datectingzicuirent utibising aceuresntcdetectaptléy inrile germ of a current

provi ded wi.th co I caty on neans [l known i.n {he

binpstogmen Mtisie rObLnis Tk B 2 g anthio PRt ayfjo 1€ preferably
anGo i PK. ‘S i

LSS of TR GAL Rk, T, TRl 41 e piaten is e

gajorddd and geetiddicalyf etired ibya hiemoryr £2.ehe additian, hhghelectronic

external magnetic field. The present invention is
tegeymay bo proddediwith qomamppicainpaneanssweH knewa)ig the art to

d tpo cause th resence of .such a.field f . .
o e it o B Sl ihrrely Pl Aemp§ofton tink. Thus
kndi ?%.pﬁ ser in the hope of deterring
%‘g?}?ﬁgﬁ\?ﬁc tﬁ‘g nmeter. The indication can be any
sui t abigvever sithik &rawi dhatathei dureent nigtesionocars be affested by the

flashing a display ‘or flas_hinglared ) . )
presence of a high external magnetic field. The present invention is designed to

detect the presence of such a field and to cause the presence of such a field to
be recorded by the meter and preferably also to be indicated to the user in the
hope of deterring tampering with the meter. The indication can be any suitable
visible and/or audible indication such as flashing a display or flashing a red
light. It is preferred to record the commencement and cessation of the existence
of the abnormally high magnetic field so that the utility provider can take
appropriate steps.

The presently preferred arrangement for detecting the magnetic field is
represented in Fig 1. by the magnetic field detector 20 whose output is fed to a
computation circuit 21. The circuit 21 includes a comparator for comparing the

output from the magnetic field detector with a threshold level which is chosen
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light. It is preferred to record the comencenent and
cessation of the existence 25 of the abnormally high

worea@astioc7 field so that the utility provider ce@I/GaR@®3/003371

appropriate steps. The presently preferred arrangenent
for detecting the magnetic fiédld is represented in
Fig 1. by the magnetic field detector 20 whose out put

{6 ild26atb @ha presuiby toft the mbmotgidlly Hgh mhigneticr fielidt ThE circuit 21
i ncludes a conparator for conparing the 30 output from
phputmgneignal fivethd demeetyorl 2nand recotdsetiteoddted @nd| time of the

whi ch i h WO 2004/ 017077 PCT/ 003/ 003371, . ]
CORITRACETERE apf SETHOD AT (TR EKAFTNERE 109 AGPGHIALLY b Biagnetic
ot A liSaiL SF hsifith SRELALR 27 i ftpctOah BEHERRE 2.

and cesgat iy eEfrd 8o EXigS2 enhR SHowd ehaprsrerfel! ¥régnent for

magnetic field. Additi onaf | y, if desired, the circuit .
2étealing magmptierfield It odnsistsorf @rinductancedecomstitnteddrisa ferrite

ety dihshin ol B o P ST LRSI o an i
: ( a
LRESEADR BRI BIng BELERE RO, SHEE e con

0 e col I IS ear
GGG tRE Gnbii 1 theNdbieQDs et Uk $8d thieh QUi RedfolfOffoth8 signal
detector. The other end of the coil constitutes the

gémethtor 23 hehidetieshowmia Higlf dd this kxamphey dhorsighalogenerator
a signal 10 generator 23 which_.is showm in Figl., In _ |
ewlpytsex ampite, WaveewBichnwill germally spsulbw e utptsRf the coil being

i ch | | | '
{5l gl TRVt 3 o WGPt Ehe St of e
%@?%&mnﬁ% dete&hiﬁe_alﬂgpﬁfe Riduch@ice Salud eptHE 861 L and the ferrite

erm ned by the inductance value of the coil L and
tdre fued rdoile arec arranged toosdturate adra gwgdetetnsinedt laval efaexternal

a predeterm ned | evel of _exterpal 1i3 ma etiliﬁ_c Jield. .
Danee | §1d-oROEATIORe TodNeRs oot HARI ot cdngifipace quite
sybst antd al | this . '

SHSFEONL bt DR JpLAT b T RahEE S8 b of e
&ﬁi@énthﬁﬂ;pﬂg walefodh | N thdtedsabia satuddiién ithe Bou8re wave is more

accurately transferred fromthe input to the output. .
Advaratetyptrand feoned tihemdbiel inpst tof the owpah Theeoutpot dronudhe coil is

;(qu%t t%rg Qxifc?r%gg ivgafuuel csetielpm}nqgg %?rggl%tigtthg rc]:or(;lipql‘t:alﬂotn czzi%c:l?l'? gl and 1t
will be appreciated that the average value under normal conditions will be
much less than the average value of the output in the presence of an abnormally
high magnetic field which saturates the coil. The output of the average value
circuit is then evaluated. This can be readily achieved by a comparator circuit
for a simple comparison with a preset threshold level.

It is preferred that when a meter is constructed incorporating a magnetic
field detector circuit, on initial power up of the meter following manufacture,
the ambient magnetic field can be registered and this will provide a datum level

to which an offset indicative of the abnormally high magnetic field will be
added.
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we 200401777 t he out put in the presence of an abnpeTraBRop3/003371

hi gh magnetic field which saturates the coil. The
out put of the average value @ rcuit is then
eval uated. This can be readily achieved by a

compaatay 6 Lciab8 g BdBhSvE AL I uflised with a

pr eset res eve I'S preferre
mgeletlbsm@r&tfw G¢he tnéReOIP eha trhAghtich @ tdetectdt ¥ dte located
detector circuit, on initial power up of the neter
puotdidevthegshield, theent uhrsewoutd]msu}tbn snmemag weshmgftoethmp@a with the
be reglst red andtPISWI pro % a datum | Vbin
Ateh Veanlgrhave 10 MilER Seiisienths ifh anagnatip which would

WO 2004/ 017077
Bﬁ'f@%Béﬂg@%@ ﬂgﬁ%f"t %%i%qgé appreci ated that the
above AdeliR6h#Iy,Cie Wil I*S@ajd%)fejcia%’dj tNitl the Aet&@OBbil rovided with
shield for the ‘met er . he magnetic field detector
theer fertitecedredwilbbie sbletot detestiiath diltetredmgt dridsdinect! magnetic fields
result in sorreone V\Ashlqgtotarrpe ththe net er
and thptrhecaustarrite materinls ara easydst thenferaimeeneccan be made

{ZP ?l Sl %‘f |dg3| tlgnﬂdja%ﬁ%in f%}é’ |b$ \Sivielt IecL:daB)r;r eci at ed

t hat t\)‘h%dﬂﬁt b BFick@bs %O\théie@hraﬁi&? akbeehAsdddd® LY Sarious
will be able to detect both alternafing and diTect

ocmgpeheéuntsfofefhdsmetendnahbe dhacalisatlf drer magnetid €reldidetector. For

are easy to form the ferrite core can _be nmade to
ereqraple, satieT d1aTeBIing RaforRBSIE & threshgld 10}7@1,\?hﬁ|m19§0processor

B9, DSBS 0 0 o P Ty s o

sraRIAZD ehinkil dbdiRE falabld OAls o2 ¥@aRirethahah gt Ragkparate
using a conparator at threshold | evel , the

détectoproocesit os possiplebte wiodifysthd duoreat atamafm‘ntehre)rqnmpelt supply

of the detector., This may require a rate A/ D

tzfﬂlasfﬁ@meb &oman slegtiony aetey 6% addingan kb WHKINS gvhich will be
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readings due to the presence of the detection waveform.
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supplied wth the detection waveform This, however,
may require sonme additional conputation for the

wa@edmal7onet er reading so as to avoid fal se rerdi/BB2003/003371

due to the presence of the detection waveform 20 WO
2004/ 017077 PCT/ GB2003/00337155 CLAIMS: 1. An
electronic utility neter conprising nmeans for

@%@Mggg consunption of a utility means for
indicating the results of the detection and neans for

5 detecting the presence of a magnetic field
originating outside the nmeter wherein the rmgne,ti C )
fli el d Avetelestionic weliysmicty eraRrising aneants kog defectimg consumption

i ncluding an inductance. 2. An eckroni uti li

b UL Ry ot e e T AcBispp] LPngteiiitigny iiq gneans for
. r‘ . 9) »

PR ak e PLOEDgf 15nES SRR Binby HRLRI e o

fgs enaprigict field deterflon andawhiddudest hedete®iprevircudti iwkcthding an

detection neans is used to indicate the renoval to the

medpeganes. field. 15 4. An electronic utility nmeter

according to claim1, and conprising a real tine
clock and nmenory nmeans for storing the date and/or

AT PRIl bl B i, TRTELor el oo

A9k FoP stol M gahy oot@reicd ditherdatediongo fothaimiagnetiohfieldi n
the magnetic field detection neans includes a waveform
generator applying a detection waveformto the

detectjon circuit. .6. An electronic ptili.t ter .
decor (frrhgd??}r‘a:‘?lﬁi Wik JRetFhgece ngnﬁhﬁl%m{eﬁe 38d; wherein the
LD RE Tl fifiioh HBMIIAEQUNG BdlBhe MErGRERI 18- héagnetic
e ronic utility neter substantially as hereinbefore
geseri bed with reference to the acconpanyi ng

dr awi ngs.

4, An electronic utility meter according to claim 1, and comprising a real
time clock and memory means for storing the date and/or time during which the

detection of the magnetic field has occurred.

5. An electronic utility meter according to any one of the preceding claims,
wherein the magnetic field detection means includes a waveform generator

applying a detection waveform to the detection circuit.

6. An electronic utility meter according to claim 5, wherein the inductance

is in the form of a coil wound around a ferrite core.

7. An electronic utility meter substantially as hereinbefore described with

reference to the accompanying drawings.



