A REMOTE- READER MODULE FOR FASTENI NG TO THE CAP OF A FLU D METER The
invention relates to a renote-reader nodule for fastening on the cap of a
flui d nmetwo,2oiomopspti cul ar a water neter. A renote-readecT/Erdabos®86 ves t o
read consunption renotely and it is installed on neters that mght already
t hensel ves be installed. For this purpose, it is applied to the top face of
the cap of the neter's register so as to ensure that the reader arrangenent
of the nodulz REMQEFE+READERI MODULE{ROR FASTENING tTO dFHErCARM@@ERERt | nt er nal

to the regi s enabl e consunption to be detected, e.g. by
det ecting a?ﬁlﬁgﬁ%érwdi sk. This detection nmay be perforned optically,

capaci tively, indlUetivelsntit.selatyes by chsernd iy tdrderpversnte ofolt he
i ndi cator digks+Asidesalihed i4p nat epte docuneinte EP i 869,144 45 known

to fasten a renote-reader nodul'e on the cap of a fluid neter by neans of a
t hr eaded® nal & &terhicof the screw type passing through the nodul e and

co-operating wthn adpped et enddises tsenhadded idnd heommlgh tigprof the cap
of the nmeter_ an %tervi n(g to receive the nale el emar%t b%/ screw fastening. In
Y H9i ai b

such an arrang& Yuat® eftEet SEhI Ol e s At sERICHEi ce
may be i nsertleshndyyl feor dee i ntocal loavi t yFdortreids iputdeseapl ofid heppoickd e and
sur roundi ng f r T ' i . &xanm part of
subst anti al I%/J'gtb oﬁ%@h%%%etcﬁ%tﬁ?&s Cn%geé%?é}ﬁjg%%%e S[S)I aeg({ll CS maétcgr%al ,

whi ch phltt it rescginedhdightily i9pddie aAargengHerebyt kdverdinge thee head and

not positioned accurately relative to an arrangement internal
to the register and thus enable consumption to be
detected, e.g. by detecting an indicator disk. This
detection may be performed optically, capacitively,
15 inductively, etc., e.g. by observing the movement of the
indicator disk.
As described in patent document EP 1 586 869, it is
known to fasten a remote-reader module on the cap of a
fluid meter by means of a threaded male element of the
20 screw type passing through the module and co-operating
with a tapped female insert embedded in the molding of
the cap of the meter and serving to receive the male
element by screw fastening.
In such an arrangement, a visual-effect seal device
25 said tamper seal device may be inserted by force into a
cavity formed in the cap of the module and surrounding
the head of the screw. The seal device is for example a
part of substantially oblong shape that is made of
flexible plastics material, which part is received
30 tightly in the cavity, thereby covering the head and not
being removable from the cavity without being destroyed
at least in part, e.g. by using a screwdriver, thereby
making it possible to detect visually that the module has
been removed or that fraud has been perpetuated.
35 That arrangement enables fraud to be visually
detected only by an inspector going to the site and

observing the meter together with its module. It does



bei ng renovable fromthe cavity w thout being destroyed at |east in part,
e.g. by using a screwdriver, thereby nmaking it possible to detect visually
t hat t he wodulomobsas been renoved or that fraud has beenppempedas®ds That
arrangenent enables fraud to be visuallyZdetected only by an inspector
going to the site and observing the neter together with its nodule. It
doesnot enable the renoval of a renote-reader nodule to be detected

renot el y. Patenterddciareiiie BERoBI0 £33 descrtidesaleaemidreades bwdul e for

nonitoring c u i 0 ptically detecting an indicator disk, and for
this pur posegﬁe%?%%ogeengé’teegl Pping the module with a light emtter that

forms a trace on Rheentndicatmmtdisk, I v Cho 1T atessdsileshtereshoreits axi s of

symmet ry and.faces @ d.efd ecli ngosiwdace; dhes.ahsence 0f dde sefigcted beam
indicates that the nodule is not in _position on the neter. That presence

detecti on petFFRHELTWATF U GHLT FFEH1 2T tEHakdst § tPHgesidl e to det ect

aut onat i cal lyrddwded hayumsii ey hase beemiasiald ed oiyHdhenedesr aitthd hus to
begi n readi ng consunption autgmati cal I%. Secg.ont%jl y,, 1t enabl es, fraudul ent
removal of theTbdul'e i B8 detect B Gt o act uatie dh Sisrmthat is

transm tted cenotedd.olvbrtes genies abd ysyntetisy tdws kaown 4 orepf laser iang
presence'detﬂff%.senﬁ% dged e r ifs TRAgRlmodyl e fogether. wth a

correspondi ng target or the equivalent in the register close to the cap
t her eof10 Neviera thell s Siodieh 16 dettecti are Sy afyetrenthe etpiie®es the meter and

the nodule to be gfs@ SReM e dasigh 1 aecominshySortdiey: aie, therefore

rel atively expensive. Furthernore, the neter needs to include said target
Firstly, 1t makes it possible to detect automatically

that the module has been installed on the meter and thus
to begin reading consumption automatically. Secondly, it

15 enables fraudulent removal of the module to be detected
and to actuate an alarm that is transmitted remotely.

More generally, it is thus known to place a
presence-detecting sensor in the remote-reader module
together with a corresponding target or the equivalent in

20 the register close to the cap thereof.

Nevertheless, such a detection arrangement requires
the meter and the module to be of a special design to
accomplish, so they are therefore relatively expensive.

Furthermore, the meter needs to include said target

25 and must therefore be gspecially designed as a function of
the associated module. It is thus not possible to fit
such a module on already-existing meters that are not
fitted with said target, and that might already be
installed.

30 The invention solves these technical problems, and
for this purpose is provided remote-reader module for
fastening on the cap of a fluid meter and including a
fastener element for fastening the module on the meter
together with an associated visual-effect seal device,

35 the module being characterized in that said seal device

includes a detection arrangement enabling its position on



and nust therefore be specially designed as a function of the associ ated
nodule. It is thus not possible to fit such a nodule on al ready-existing
neters thwoaromonssd fitted with said target, and that mpgmtEradmwessdys be
installed. The invention solves these teéhnical problens, and for this
purpose is provided renote-reader nodule for fastening on the cap of a
fluid nmeter and including a fastener elenent for fastening the nodule on
the neter togetheroduld am associated Vi sua -ef fectodes deviee, the nodul e
bei ng char acter (Tzed |£1 Hﬁ&ag S?al d seal device includes a detection
arrangenent enabling TS position onsaid nodule and its renmoval from said
modul e to be det €t etkaehotlel the Bynvazansoof e pondentdoimy tdie Posi ti oni ng

of the nmodulg ds detecied vwiay the seal devi Ccf‘ex%c@%@éc?&a\’!écﬁ‘ ﬁlh@nfaStener
element of the nodule. As a result, no adaptation of the neter itself is

requi red® 1tEhe FError € I 'R T IOkt a Modul € B et s t hat

al ready exi stdanchdhat o girﬁe p@@tﬁélbljytﬂlrieaﬁb/ lk@qulnl_séca.l ledk 14 addition to
enabl i ng rerrtgz\;al f the m) e an t hus fﬁau Cﬁ det ecé ed rﬁgnotely, t he
i nvention al th-’reespcﬁsrﬁa?t & nistal & dbe¥ & gt et t'o° the

vi sual - ef f ecdlsealy devi e a:rrdtthmnmnhujke: dlds i lglan daler@h.m‘e eerely by
ensuring that { (rjg)cgul e operates only if the renpte detection arrangenent
confirnms that t evice is in place, otherwi se a corresponding alarmis

actuat el or unit Iffermidﬂstllw noh- Q)’pﬂﬂaltfi%gf@méal |9 &ty efediledd &rbodi nent
sai d detection,arfangenenty,umrd sesy asensory digposad,d i tde imdul e and

ensures that the installer does not forget to install the
visual-effect seal device on the module. This can be
done merely by ensuring that the module operates only if

15 the remote detection arrangement confirms that the device
is in place, otherwise a corresponding alarm is actuated
or unit remains in non-operating mode.

In a preferred embodiment, said detection
arrangement comprises a sensor disposed in the module and

20 an associated target disposed in said visual-effect seal
device.

The sensor is thus protected inside the remote-
reader module, with the target being detected through
plastics material cap of the module. Since the target

25 has no electrical connection, it can be placed in the
fastener element, without any requirement for leak-
proofing.

Said detection is preferably based on the
electromagnetic effect.

30 In a first embodiment, said sensor is a Hall effect
sensor and said target is a magnet.

Other ways of performing this detection include a
reed switch as sensor and a magnet as target, an
electromagnetic coil as sensor and a metal plate as

35 target, and a capacitive sensor and a metal plate as

target.



an associ ated target disposed in said visual-effect seal device . The
sensor is thus protected inside the renotereader nodule, wth the target
bei ng detwoted/dbszough pl astics material cap of the nodece/EpSimossoshe
target has no electrical connection, it €an be placed in the fastener

el ement, w thout any requirenent for |eakproofing. Said detection is
preferably based on the el ectromagnetic effect. In a first enbodi nent, said
sensor is a Hall ®effecesensormanttsaitd, terigetsdrss@ magretredd heri wetys of

performng t 1j1c§ sd(,jeitC?cggl neti nlcg Uéjefﬂsrteqlga&\l/ggch as sensor and a nagnet as
target, an electronmagnetic coll as sensor” and a netal plate as target, and

a capacitive sensrefmublal yretalsgptatd resonalr get disreskcondehbodi ment

sai d sensor jsya d et sy tehy and sal ddaioet 48 @ dddsiq monel. Preferably,
a second magnet is disposed in the nodule facing said first. nagnet, said

second mMagnetrHrEserity iy BEFRRnet i T @I PRIPPOT te 1191 HelFiRIFFR om t he
first magnettrand ofsabsoiide mal uer equad 1dwee thatuofediel magnetde 44 el d of

the first net. In these t e dinents, it is also possible to detect
the pr esengch‘bef MK et n%eﬁgqé?tq}%;tpl?ﬁfgﬁ‘fa%e%sed bs a di shonest person
to mask renoval ofn ttftegenotereddetimodd e or 10 dlanperogretiere regi ster,
many reg Ste&&%i%{ﬁ%é&@rdf’%ﬁ he counter,dd ihe %ﬁis({k&g'@ er.

Preferably, sal ect seal device is a piece of plastics materi al
and sai ¥t argead iy entbidtfetn Gt s Pi eee.mask removal of the remote-

reader module or to tamper meter register, many registers
use magnets to drive the counter in the meter register.

Preferably, said visual-effect seal device is a
piece of plastics material and said target is embedded in

15 said piece.

Said fastener element may be secured to said wvisual-
effect seal device forming part of said detection
arrangement.

By way of example, the fastener element may be

20 constituted by a snap-fastener rod and may include a head
of specific shape constituting said visual-seal device.

The target may thus be included directly in the
fastener element including the seal device.

In a specific embodiment, said fastener element is a

25 screw passing through the module and screwed into a
tapped female insert embedded in the cap of the meter,
the head of said screw being placed on the outside face
of said module.

Under such circumstances, and preferably, the

30 visual-effect seal device is inserted by force into a
cavity surrounding the head of said screw.

The invention is described below in greater detail
with the help of figures that merely show preferred
embodiments of the invention.

35 Figure 1 is an exploded perspective view showing a
remote-reader module in accordance with the invention

together with a meter.



Said fastener elenent may be secured to said visual effect seal device
formng part of said detection arrangenent . By way of exanple, the

f ast ener wbenmnioszay be constituted by a snap-fastener rou/ERpahons3p3é ncl ude
a head of specific shape constituting sabd visual -seal device. The target
may thus be included directly in the fastener elenent including the seal
device. In a specific enbodinent, said fastener elenent is a screw passing
t hrough t he nodul®i@ant striewed daitol @ tappedcienale 4 nserdtenbedited i n t he
cap of the ter, the d_of id.screw bein n t out si de face
of said rmdtrﬁoe&ll?ndler} ats]cﬁéé%ﬂ%}r}ccs:eﬁr?g é}lcae;%,lrgéntdgep@eﬁﬁg rf(lcy,mil]ﬁtehevi sual - ef f ect
seal device dnvémsert ethbyndwrieed ion ¢ angeds ty surroundi ng the head of said

screw. The invention, is; descrd hed, hel qu.d n greater detaily v thiihe hel p of
figures that nmerely show preferred enbodi nents of the invention. Figure 1
is an expl odePHEr IHELH IS el Vi T SHGM Ty & Ferbt R sTed mrstiale § Pt

accordance wHd thedivent i 00 tegether w th nedeeter. Figure 2 is a section
vi ew showi ng a reEm)t e-reader m)duljﬁei n,accordance with a fi rs]tS enmbodi nent
Tl

of the invention aEndount@dBh & metet "FiYures ¥ and 4 Gr ¢tion views
;hovvi ng a renoter eaﬂmr,nwtuﬂlfecjisnirag:&pr@t—&ma&y vﬁéﬁexacaécmohsermacﬁmm of the
I nventi on, azndcfk{@&mitse o A detere, Flgwe 1 sho ;?leédé Wd meter Lo ore

pr eci selé a water neter, conprising a casing referr to as a vessel 2 that
is provided sitleta mrer<h et Pigde A A WeR®roy a register 3

containing a mechanism for transmitting and gearing down
rotation of the shaft of a measuring element, such as a
spinner or a volume-measuring chamber, that is contained
in the vessel 2, which transmission is applied to a

15 device 3A for displaying consumption and a rotary
indicator disk 3B.

A remote-reader detector module 5 is placed on the
top wall of the meter 1 in order to enable water
consumption and also water flow direction to be detected

20 remotely. For fastening purposes, the module 5 includes
a through orifice 6 having a screw 7 inserted therein
with the end of the screw being screwed into a tapped
metal insert 8 that is embedded in the molding of the cap
of the register 3.

25 The fastener element constituted by the screw 7 is
associated with a visible-effect seal device 9
constituted by a piece of flexible plastics material
inserted by force into a cavity 10 arranged in the cover
of the module 5 and surrounding the head 7A of the screw

30 7.

In accordance with the invention, this arrangement
for fastening a remote-reader module 5 on the cover of a
fluid meter 1 thus includes a fastener element associated
with the module and comprising a screw 7, together with a

35 visual-effect seal device 9, the seal device including an
arrangement enabling its position and its removal to be

detected remotely.



outlet pipe 2B and that is surnounted by a register 3 containing a

mechani smfor transmtting and gearing down rotation of the shaft of a
measur i ngwel2eranbdssosuch as a spinner or a vol unme- neasur iPOg/EPb@ODSI936 t hat i s
contained in the vessel 2 , which transnbssion is applied to a device 3A
for displaying consunption and a rotary indicator disk 3B. A renote-reader
detector nodule 5 is placed on the top wall of the neter 1 in order to
enabl e wat er consinp i Oinr eindenad bl matter dHow din ectawure t, behidet ect ed

remotely. For_f eni ng. purpaoses,_the e 5 includes t hr ou rifice 6
havi ng a scr&eevc/:eai(“sélncgsjﬂer eldl eE%e(?rneiannvvl %Cn%ﬂog‘l‘ ehd to]fcct%gﬁes%t?e%/v CE)eal1 %galglcr ewed
into a tappetfimttalsdmsertlB thatldeceemedde nedule noldirg of the cap of

the registere . dhe fastener: el emente constiddged, hyy thergorew 7 is
associated wth a visible-effect seal device 9 constituted by a piece of

f1exibl e pl &I T Bt i & ASEFted by Foredeifiy dedvit yi1'a&rT anged in
the cover ofethe-tmghd e S anchisuw roundi ng the head 7A of the screw 7 . In
accordance with Lﬂ}e i nventjon

renot e-reader no %\Sl%%]t_heef%%%tle?s%f ggqufe%p%t%fefsrerg S%%]ﬁstnjlgar%g]%des a
fast ener el eelnin@ssocitatmed vidhrddeombidud et @nthe etpEpsi g Ehesoraw 7y,
together wtfya %ﬂéﬁ@é ; i1 868 sealy devige \Qisuélhes?ﬁld vige; d ncluding an
arrangenent ‘enabling s position and its renoval to be detected
renot el 30 | n ReF3 risanshrbiodi drehti Ishovl d i W& el 2lont his detection relies
on an el ectromagneld &, effeed @Rt a i ef feete sensaisd2 is ol aced in the
module 5 Onlﬁéggured by the microcontroller already present in the
remote-reader module 5 and a voltage threshold is defined
in order to detect the presence of the magnet 11 in the

15 seal device 9.

When the module 5 is installed on the meter 3, the
module is fastened by screwing the screw 7 into the
tapped insert 8 of the meter, and then the visual-effect
seal device 9 is inserted by force into the corresponding

20 cavity 10, thereby placing the magnet 11 close to the
Hall effect sensor 12 and actuating a signal indicating
that the module has been put into place and causing the
remote reader to be put into operation.

In a fraudulent attempt to disassemble the module,

25 the visual-effect seal device 9 needs to be removed in
order to be able to unscrew the screw 7, and as a result
the magnet 11 is moved away from the Hall effect sensor
12, thereby causing an alarm signal to be activated that
indicates the attempted fraud.

30 During fraudulent manipulation in which an external
magnet is used in an attempt to mask the fact that the
remote-reader module has been removed, the Hall effect
sensor 12 detects variation in the level of the
electromagnetic field, its reference value being the

35 value for the magnet 11. An alarm is then actuated

electronically and the fraud is detected remotely.



el ectronics card 13, while the associated target constituted by a magnet 11
is enbedded in the visual effect seal elenent 9 . The visual -effect seal

devi ce 9 we 2swunmbvsati al |y obl ong i n shape, correspondi ngctraEpreévs/osivape of
the cavity 10, thereby ensuring that the’/visual seal device is positioned
in a unique relative position. The voltage fromthe Hall effect sensor 12
is measured by the microcontroller already present in the renote-reader
nodul e 5 and a vairt aagesédtrr&ﬂmﬁkcbdjsneietf,i netbwm mdﬁrgumsjei extd the presence

of the magnet_ .11 in the devit en it he d e s ipnstalled on
the neter 3 CEe1ief11etlrr%rélu esi?l’: 1;fhae'stéeneecoltliz>omay%ré(;cvv|é]n JJinj‘ﬁecucscr er\lfvél |Pn éo@t he
t apped i nserswig@df kel srerlercedanich ttHen anlff-éllﬁ'r s’ijaﬂ)n effectlecaiomesd ce 9 is

inserted by forge d nt&q&h&%écﬁ&pﬁ‘@d NG, CaW 1ol i dinarehyy piaicu@cthe
magnet 11 close to the Hal|l effect sensor 12 and actuating a si gnal

i ndi catihg tHEThe? hodift & HRd feert D i RS PrAcREHS causi HPIHET enot e
reader to beijputhd nt@m;eaﬂéﬁt dana drawghid ent attenpt to disassenble the
nodul e, the visu effect feal dAll ce 9 eedslto be renpved in order to be
abl e to unscrew th& scraWf 7 slcaeresjlﬁ Ve Wigriet 11 is noved away
fromthe Halduk&dﬁaamles]e]msorblkﬁ;g tdterebyc causspghdamal ar miss ga‘radpé awbe

activated t %l}g@an eQ%e érgquglr q:hg%]rﬂ&g N rsa&idlul

mani pul atlon i rna magnet IS used in an attenp to mask t he
fact thel tHeviermties reatidrl oioill & asibetie renpvield/e ties Haldn ef f ect sensor

12 detects variatj ofeddhd headevel29f tderred to as a closing magnet,
is placed in the module 5 facing the opening magnet 21,
under the electronics card 13. This closing magnet 23
delivers a magnetic field opposite to that of the opening

15 magnet 21, and of the same absolute value.

When the module 5 is installed on the meter 3, the
module is fastened by screwing the screw 7 into the
tapped insert 8 of the meter, and then the visual-effect
seal device 9 is inserted by force into the corresponding

20 cavity 10, thereby placing the opening magnet 21 close to
the reed switch 22, and the reed switch, while it is
subjected to a zero magnetic field opens and initiates
the operation of the remote reader module.

During a fraudulent attempt at removing the module,

25 visual-effect seal device 9 needs to be removed in order
to unscrew the screw 7, and as a result the opening
magnet 21 is moved away from the reed switch 22, which is
then subjected to the magnetic field of the closing
magnet 23, thereby actuating an alarm signal indicating

30 the attempt at fraud.

During fraudulent manipulation with an external
magnet being put into place for the purpose of attempting
to mask the removal of the remote-reader module, the reed
switch 22 is subjected to the magnetic field of the

35 external magnet adding to or subtracting from the

magnetic field of the closing magnet 23, thereby closing



el ectromagnetic field, its reference value being the value for the nagnet
11. An alarmis then actuated electronically and the fraud is detected
renot el y.wo 2a18@039d enbodi nent, shown in Figures 3 andpéT/EPd@besioon i s by
the el ectromagnetic effect, and a reed sitch 22 is placed in the nodule 5
on its electronics card 13, and an associated target constituted by a first
magnet 21, referred to as an opening magnet, is enbedded in the

vi sual - ef f ecthseaded| anenth Bnd Tecvdsivad seadladeviae]l Tdssinkewise of
substanti al | bl an corres i to the shape of the cavity 10,

t her eby ensu%r/rlar?ugOll ?%%ﬁ?%@%%%ﬁf lgeggcfdc%g(/i ce is positioned in a unique
relative position. A second nmagnet 23, referred to as a closing nagnet, is
pl aced in the nodule 5 facing the opening nagnet 21, under the el ectronics
card 13. This closing magnet 23 delivers a nagnetic field opposite to that
of the opening magnet 21, and of the sane absolute value. Wen the nodule 5
isinstalled on the neter 3, the nodule is fastened by screwing the screw
7 into the tapped insert 8 of the neter, and then the visual -effect seal
device 9 is inserted by force into the corresponding cavity 10, thereby

pl aci ng the opening magnet 2 1 close to the reed switch 22, and the reed
swtch, while it is subjected to a zero nagnetic field opens and initiates
the operation of the renote reader nodule. During a fraudul ent attenpt at
removi ng the nodul e, visual-effect seal device 9 needs to be renoved in
order to unscrew the screw 7 , and as a result the opening magnet 2 1 is
noved away fromthe reed swtch 22, which is then subjected to the nmagnetic
field of the closing



magnet 23, thereby actuating an alarmsignal indicating the attenpt at
fraud. During fraudul ent mani pulation with an external magnet bei ng put

i nto pl acwof0oro/dbsopur pose of attenpting to nmask the remwrovaip2a@b/ 053986

renot e-reader nodule, the reed switch 22% s subjected to the magnetic field
of the external magnet adding to or subtracting fromthe magnetic field of
the cl osi ng magnet 23, thereby closingthe reed switch and actuating an

al arm and causimgs the fraud to be detected renotely. CLAIMS 1 .

A
renot e-r eader du 5_) fo i ng of. a flui ) and
i ncl udi ng a%f ars}}f)enéefo e errseancg ]% (f?gls%] ?n ng %]ﬁ f%gt dr{ler?? S%H otﬂq%éea%rre%%r (1)

t oget her wi th Amasseriat ed NlMILmHLetxn@@lfmmr (Demarhe fodul e bei ng

characterizegh dfe i hd) SA h&gdle d@s/ (Re el dides a td&}@@&élomla{ﬁ angement
enabling its position on said no uIe and its renpval from said rmdule to be

det ect ed® r erfit e1§502 AL ribeRi B HRTHUT Pt IHE Pt eCi g 16

characterizegkiny t&}&irgﬁ@u&ﬂﬁ@ciﬂ Othad raigenei]l canprdses a Seflsales
di sposed in t | e (5 and an assoagkl)ated targp di sposed |n aid

vi sual - ef f ect Cgeetaei‘c I Ul HEEbrdih it'het" ptecedi ng
claim char am@xllezexhd mitshaaien&awﬂ diet e t 4 aoind umléﬂetcelk&td@rﬁagrml C
effect. 4 . A | e according to clains 2 and 3 , characterized in that
said sensor IS a 1 effect sensor (12) and said target is a magnet (11)
5. A nddule according to clains 2 and 3 , characterized in that said

sensor is a geed sWMich {22 - sad dlargelicd$ing claim,
characterized in that said detection arrangement
comprises a sensor disposed in the module (5) and an
associated target disposed in said visual-effect seal

15 device.

3. A module according to either preceding claim,
characterized in that said detection uses the
electromagnetic effect.

20
4. A module according to claims 2 and 3, characterized in
that said sensor is a Hall effect sensor (12) and said

target is a magnet (11).

25 5. A module according to claims 2 and 3, characterized in
that said sensor is a reed switch (22) and said target is

a first magnet (21).

6. A module according to the preceding claim,

30 characterized in that a second magnet (23) is disposed in
the module (5) facing said first magnet, said second
magnet presenting a magnetic field opposite to the field
from the first magnet and of absolute value equal to that
of the magnetic field of the first magnet.

35
7. A module according to any one of claims 2 to 6,

characterized in that said visual-effect seal device (9)



a first magnet (21) . 6 . A nodule according to the preceding claim
characterized in that a second nagnet (23) is disposed in the nodule (5)

f aci ng sawo 2biwmbds3vagnet, sai d second nagnet presenti ngraTmegeeis®séi el d
opposite to the field fromthe first magrhet and of absolute value equal to
that of the magnetic field of the first magnet. 7 . A nodule according to
any one of clains 2 to 6 , characterized in that said visual-effect seal
device (9)isia pirececofoPl@istidescaraterdmla anthdad i d argeie( 110)1) si enbedded
in said pi _ece.beB ady n})rgusl;aeic?cpcloercdei.ng to any preceding claim characterized
in that said fastener el'ément” s secured to said visual -effect seal device
(9) formng part of said detection arrangenent. 9 . A nodul e according to

any precedi ng. CA%%u@%@&éﬂﬂrzfdcé Lihat-sal g fastengr el ement is a screw
(7) passing through the nodule (5) and screwed into a tapped femal e insert

(8) enbetdedidraHe b L Hedet 1 12 s tHE her P TA) bf REWLEr'ew bei ng
pl aced on the Qutsigdes facerodt sad4l mdil @& 9. AHedld eaccoadidgido the
pr ecedi ng clc}ai m characterized in that the visual-effect seal device (9) is

i nserted by $or¢e it &5 TS (10) surrounding the head (7A) of said

SCrew.
9. A module according to any preceding claim,

10 characterized in that said fastener element is a screw
(7) passing through the module (5) and screwed into a
tapped female insert (8) embedded in the cap of the meter
(1), the head (7A) of said screw being placed on the
outside face of said module.

15
10. A module according to the preceding claim,
characterized in that the visual-effect seal device (9)
is inserted by force into a cavity (10) surrounding the
head (7A) of said screw.

20



