1 PREPAYMENT SYSTEM FOR SUPPLYING WATER OR GAS BY MEANS OF A WIRELESS
INTELLIGENT CARD AND METER FOR SAID SYSTEM 5HELD OF THE INVENTION This
nvention refers to a prepayment system for supplying water or gas meters and, more particularly, to an
eff ¢ ent method and system that controls the supply of water or gas, getting at the 10 same time
sgnWcant information of the meter by means of wireldss intelligent cards. This invention is also related
to a meter with the purpose of measuring the gas or water consumption electronically. BACKGROUND
OF THE INVENTION 15 So far the water and gas tlgityvcomanies have carried out the
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5 FIELD OF THE INVENTION

This invention refers to a prepayment system for supplying
water or gas meters and, more particularly, to an efficient method
and system that controls the supply of water or gas, getting at the

10 same time significant information of the meter by means of wireless
intelligent cards. This invention is also related to a meter with the

purpose of measuring the gas or water consumption electronically.

BACKGROUND OF THE INVENTION

15
So far the water and gas utilility companies have carried out
the consumption reading of such services at the user’s place, so they
later can bill the corresponding service used by the consumer.
However, new technological systems have been proposed lately, such
20 as a prepayment supplying system for electricity, water or gas, as a
way to overcome some of the disadvantages traditional billing
systems have.
A kind of prepayment system was designed in order to purchase
the electricity, water or gas supply directly from the central station.

25 The information about the amount purchased is then transferred to a



the electricity, water or gas supply directly from the central stat on. 25 The nforrnaflon about the
amount purchased is then transferred to a 2 measuring d vice installed at the client's place (for
nstance, his store, establishment, office, home, etc.), where the service is used. The system receives
the nformation about the prepayment and transfers the amount acquired at the central station. The
measuring 5 device usually consists of a mechanical fneter located outside the client's place. It
generally includes an interface or terminal placed adjacent to the meter, it reads the prepayment
informat on or, alternatively, such interface is connected by means of a cable, or bg}means of the
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client’s place. It generally includes an interface or terminal placed

adjacent to the meter, it reads the prepayment information or,
alternatively, such interface is connected by means of a cable, or by
means of the same cables of the water or gas supplying system, to
10 the meter in case the latter is located inside the client’'s place. A
disadvantage these prepayment systems have is that they need
specific devices which are expensive and difficult to install. Another
problem is their lack of capability to send back to the central station
the information about the consumption, the way the credit is used,
15 which meter is using such credit, as well as information concerning
unlawful use of the meter. This kind of systems is known as
unidirectional communication system.
Another kind of prepayment system known is also based on
purchasing the water or gas service directly from the central station
20 or other previously assigned stations. The information about the
amount purchased is stored in a magnetic stripe card or in contact
smart cards (hereafter called *“contact card”). This particular
prepayment system needs, by all means, the mechanical gas or water
meter to have an external card reader or a magnetic key and a series

25 of additional control devices that monitor the m?® of water or gas



smart cards (hereafter called "contact card")This particular prepayment system needs, by all means,
the mechanical gas or water meter to have an external card reader or a magnetic key and a series 25
of addit nal control dev es that monitor the ni3 of water or gas 3 supply. The card reader device has a
slot nto whch the contact card is inserted in order to transfer the information of We prepayment
service. Examples of this system are disclosed in FR 777 677, EP 0 863 492, CN 1952613,
1952617, CN 2257636, ON 2444211 CN 5 2565000 ON 2727862, CN 2784887, CN 2837796, and

WO 99/42963. Nonetheless, there is a large disadvantage in this kind of prepayment card reader
meters. TheTEAAeY deVice RISt hE A8E&sSiBI Hor e Diside RGrdLf fBPtHE SrepayAmEhCE s to be
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Another problem occurs when the contact card reader is connected to the meter by means of a cable,
15 due to sugbZalle 25 als:exposedbtozdamage dhere Gave peery atanpSio integrate thegeader
into the meter. The problem s that the meter has to undergo important design changes wh h apart from
increasing it8 skze0they thidke t2nisieAsulnbrablid tBdamdgl IRBI5ein@ pardy exipoSet 2104RE 6 3.
environment and by making it incompatible with 20 the connectors existing in the market nowadays.
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some devices that cut off the supply by being automatically activated when the_credit has run out.
prepayment car%pyreyadergmeters. 1P/he reader device must r‘be

accessible from the outside in order for the prepayment cards to be
inserted. This makes it vulnerable to damage (voluntary or
10 involuntary) by the user, by saline environment or by relatively high
humidity. When the contact card is frequently used, its magnetic
stripe or its chip may wear out causing the card and the transfer of
information difficult to be read. Another problem occurs when the
contact card reader is connected to the meter by means of a cable,
15 due to such cable is also exposed to damage. There have been
attempts to integrate the reader into the meter. The problem is that
the meter has to undergo important design changes which apart from
increasing its size, they make it more vulnerable to damage by being
partly exposed to the environment and by making it incompatible with
20 the connectors existing in the market nowadays.

Other kind of prepayment systems that control the water and
gas supply are the ones that include some devices that cut off the
supply by being automatically activated when the credit has run out.

Most of the water or gas meters used in the prepayment

25 systems include mechanical elements that register the consumption



Most of the water or gas meters used in the prepayment 25 systems include mechanical elements that
register the consumption 4 of such services. This kind of meters use a mechanical register composed
of a gear train that measures the m3, liters and tenths of liters of water or gas. The disadvantage with
this kind of meters that they are exposed to unlawful acts due to the [act that they can 5 register the
circulating flow 11 one way. However, if the meter reg"istering mechanism is inverted, it will start to
circulaate backwards to register a decrease in the consumption in terms of the last reading. Another
fault in the prepayment meters previously described, 10 particularly n water meters, lies in the tact that
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The water hammer ends up darmhaging such mechanicial elements. Thére is yet 15 another
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the mechanical elements that register the consumpt on will be activated by the air trapped and led
through the pipgas starfingrto deguct e waten CORSUMAIES tenlla the prepaid amount ahhe gwoment
the aft circulates through such 20 meter elements. Having the above-mentioned laults n o
account, $herelgjetiteof thissinventiohasi toproMice d prepagmertt systemvthatecontrbls horenetfieiently
the water or gas supply by means of a meter installed in the client's place based on the prepaid
service amolf®. 25AHBtheT 615588 0FtRel préBERY iRfentionVid e provide girculate backwards

to register a decrease in the consumption in terms of the last
reading.

Another fault in the prepayment meters previously described,

10 particularly in water meters, lies in the fact that the mechanical
elements that register the water service do not stand the water
hammer produced by the high pressure generated when the water
supply is provided in a controlled and scheduled way. The water
hammer ends up damaging such mechanical elements. There is yet

15 another disadvantage in this kind of meter under the circumstances
of controlled and scheduled water supply, the mechanical elements
that register the consumption will be activated by the air trapped and
led through the pipes starting to deduct the water consumption from
the prepaid amount at the moment the air circulates through such

20 meter elements.

Having the above-mentioned faults into account, the object of
this invention is to provide a prepayment system that controls more
efficiently the water or gas supply by means of a meter installed in
the client’s place based on the prepaid service amount.

25 Another object of the present invention is to provide a



5 prepayment measuring system concerning the prepaid water or gas c,onsumption i ft m3 using a
hermetically closed integrated meter along with a \wireless ntelligent card. Another object of the
present invention is to provide a prepayment water or gas consumption 5 measuring system that
integrates an automatic device to interrupt the water or gas supply. Another object of the present
invention is to provde a prepayment system for meastring the prepaid water or gas consumption in
fi33 and which by means ol a wireless intelligent card 10 provides the plier of the service with
information about the consumption, about how the credit is used, where or which meter is using the
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by means of a system consisting of a wireless card--reader. nother Object of the prese
invention is {p;provide g meftet thaf inelldes electronic meaps iRt registern the copsumplien 11,3
bidirectional system regardless of how the meter is connected 20 Another object of the present
invention is i@ peovitiena psepay ment \syséena and @gneterincludiagemeans twad deteskandgelease the
aft trapped in the ppe.s and the air that circulates through the meter. Such means release the air that
circulateintheasatenpipessdrdnttd ahe thapredetses the nieteya previehtingethis aftt 25 rfugrh being
registered as water How that does not circulate in the 6 meter. SUMMARY OF THE INVENTION
water or gas supply.

Another object of the present invention is to provide a
prepayment system for measuring the prepaid water or gas
consumption in m® and which by means of a wireless intelligent card

10 provides the supplier of the service with information about the
consumption, about how the credit is used, where or which meter is
using the credit and also information about unlawful acts and
manipulation done to the meter.

One more object of the present invention is to provide a

15 prepayment method for the m® water or gas supply by means of a
system consisting of a wireless card-reader.

Another object of the present invention is to provide a meter
that includes electronic means that register the consumption in a
bidirectional system regardless of how the meter is connected.

20 Another object of the present invention is to provide a
prepayment system and a meter including means that detect and
release the air trapped in the pipes and the air that circulates
through the meter. Such means release the air that circulates in the

water pipes and the one that reaches the meter, preventing this air

25 from being registered as water flow that does not circulate in the



5This invention refers to a one-piece meter which ritegrates more efficient prepayment system and
method to control the water or gas supply previously purchased. Simultaneously it gets significant
information about the meter by means of \wireless intelligent cards. The wireless prepayment system
includes a meter, which in 10 turn, includes electronic means that register the water or gas
bidirectional consumption, a wireless electronic: meaéuring device, prepayment control and a supply
cut mechanism which detects and validates a prepayment wireless intelligent card. This mechanism
also controls the prepayment system and supplies the meter with 15 water or gas. Such wireless
electronic mg%f‘stt?rfng, prepayment and water or gas supply device also includes a wireless intelligent
card reader-writer element, a microcontrolle.r, a controller that monitors the supply interruption, and a
feed source (battery). This prepayment system searches for We wireless intelligent card in order to get
the 20 supply of water or gas in m3g ThigPRE ftieyHakaEP|APE ERIY @)§W occasions so as not to
spend much energy. On one embodiment of this invention the water or gas meter includes a button to
start the process of search for the wireless card and to transfer the prepaid amount from such card into
the meter. This process has the purpose 25 of having a larger energy saving and increasing the
lifespan & the 7 bdttery.inveThewater or gaoprepaymentenetho byrusimg @ prepapnet wireless
intelligent card and a water or gas meter with an internal wireless intelligent card reader-writer element
follows the stepscofs exthahdhgRffomfdtios betwBer fHe MetdrAthd the prépalient Wirkiessr

intelligent card b faradio f thod, simul ly it authenticates the card and
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in the prepaYH?%%Y\!{'E%‘??%%%'{'gﬁ{‘é‘iﬁ@tl{‘rtﬁ‘i means of wireless intelligent cards.

The wireless prepayment system includes a meter, which in

10 turn, includes electronic means that register the water or gas
bidirectional consumption, a wireless electronic measuring device,
prepayment control and a supply cut mechanism which detects and
validates a prepayment wireless intelligent card. This mechanism
also controls the prepayment system and supplies the meter with

15 water or gas. Such wireless electronic measuring, prepayment and
water or gas supply device also includes a wireless intelligent card
reader-writer element, a microcontroller, a controller that monitors
the supply interruption, and a feed source (battery). This prepayment
system searches for the wireless intelligent card in order to get the

20 supply of water or gas in m®. This operation takes place only on few
occasions so as not to spend much energy. On one embodiment of
this invention the water or gas meter includes a button to start the
process of search for the wireless card and to transfer the prepaid
amount from such card into the meter. This process has the purpose

25 of having a larger energy saving and increasing the lifespan of the



10 meter memory, it records the information about the meter state in the prepayment wireless
intelligent card. The electronic-means meter that registers the bidirectional water or gas
consumption is hermetically sealed, so it does not need to have a slot to operate the wireless card.
The meter is composed of 15 a main body, an upper and a lower cover, a measuring chamber as well
as a supply and closing chamber set in fluid communication inside the meter's main body; a wireless
electronic measuring, prepayment and supply cut device, a primary sensor that registers the water or
gas consumption -It is a hall-effect sensor that detects 20 the amount of rii3 circulating through the
measuring ¢ aﬁﬁﬁé}’-‘, a device that transforms the magnetic sg na riEo a digital signal, -th s converter

is coupled with thepﬁirﬁnavr\ya%ps%rrs\-,%%ssvr\;glrl eaésas)(e %r}]qar% g%et)és nsor itrh]at %eriﬁ%t ae\éorHc?ﬂi g of
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any of the covers. In the event a co er or lowe.r, gets unhoo &d from eter's 5 the

meter will stqp t§ fugction; wnfiba rehniciandim the iy 8 comrany desestghlishes ti The meter has
a bidirectional system, that is, it always accumulates We consumption in a positive way regardless of

the way it is wormecied 5BRIkfe PESERIPTEQNLFW Hie DPRAWINGS folloWhe elemenépeonsidered
spec al features of this inve t on will be mentioned in detail in the claims he.re.in enclosed. However,
the invenfiore pehsen gitsorganizatien iamd the ivagdtnopthatesnwigatherd witteotheeosigctsand
advantages it has, will be better understood in the description of certain embodiments. The following
figures and MURIESSWIllTHEIP &fdté thé tiffePent PETSI tRé irfvehliBI0 in tRTictESiAlartefdteAce

numbers cleriti iPenticaI elements, where: Figure 1 is a simpliféed diaé;rarﬂ that illustrates the
prepayments' ultaneously 1t authenticates the card and the internal card

reader—writer as well as the meter serial number, then it deducts and
stores the credit in the prepayment wireless intelligent card in the

10 meter memory, it records the information about the meter state in the
prepayment wireless intelligent card.

The electronic-means meter that registers the bidirectional
water or gas consumption is hermetically sealed, so it does not need
to have a slot to operate the wireless card. The meter is composed of

15 a main body, an upper and a lower cover, a measuring chamber as
well as a supply and closing chamber set in fluid communication
inside the meter’s main body; a wireless electronic measuring,
prepayment and supply cut device, a primary sensor that registers
the water or gas consumption -1t is a hall-effect sensor that detects

20 the amount of m?® circulating through the measuring chamber-, a
device that transforms the magnetic signal into a digital signal, -this
converter is coupled with the primary sensors-, as well as secondary
safety sensors that detect the opening of any of the covers. In the
event a cover, upper or lower, gets unhooked from the meter’s body,

25 the meter will stop its function until a technician from the utility



15 system for measuring water or gas in accordance with a preferred embodiment of this invention.
Figure 2 is a longitudinal cross-sectional view of the meter of the present invention. Figure 3is a
lunctional and simplified block diagram of a 20 prepayment system integrated into a meter n
accordance with a preferred embodiment of the present invention Figures 4 and 4A are How
diagrams useful to explain the operation of the prepa)g’ment system for measuring water or gas of
Figures 1 and 2. 9 DETAILED DESCRIPTION OF THE INVENTION The term "Wire.less or
No-contact Card", as it is used on the present invention, refers to the exchange of a signal between a

5 prepaymefCiMBRGEnt Rafd HHY B RftsIdEs IdHadP Rifér e Withott QdIAY GYVERTR elditnts
(that s, the absenpe of g ohmic coniagt on the [radercyriter devies) toards the injegrated gifcut
inserted in the'wirele $s car ,an where the power that makes such circuit work Is taken Irom the
signal generated by thewirelgss 1 readerviiterslement. The communication and power towards
such ntegrated circuits takes place by means ol an nductive coupling. A wireless or no-contact card
does not have to be attached to the wi eless reader-wr ter element. A non--constant distance varying
Horn some millimeters to some centimeters is enough to have information 15 transmission between
them  5The term "Intellige BtRId&rH" Db RIET 0 theOdreE&HE iDBAMANESIs to a card with a
similar size of a plastic credit one. It has an integrated circuit (a igicroprocessor, a memory or a devce

The elements considered special features of this invention will
be mentioned in detail in the claims herein enclosed. However, the
invention per se —its organization and the way it operates- together

10 with other objects and advantages it has, will be better understood in
the description of certain embodiments. The following figures and
numbers will help relate the different parts of the invention, in which
similar reference numbers identify identical elements, where:

Figure 1 is a simplified diagram that illustrates the prepayment

15 system for measuring water or gas in accordance with a preferred
embodiment of this invention.

Figure 2 is a longitudinal cross-sectional view of the meter of
the present invention.

Figure 3 is a functional and simplified block diagram of a

20 prepayment system integrated into a meter in accordance with a
preferred embodiment of the present invention

Figures 4 and 4A are flow diagrams useful to explain the
operation of the prepayment system for measuring water or gas of
Figures 1 and 2.

25



iilar to a memory), and a reader with a processing power that can 20 be used for vai OUS applications
under great safety conditions. The terms "Digital Signature" or "Digital Key", as they are used on
the present rivention, refer to a sequence of data by means of which a sign;al coded with the same
sequence of data can be decoded. 25The term "unlawful”, as t s used on the present invention, 10
refers to all the activity done with the purpose of alter%g the register of We water or gas consumption
used by the customer. The term "Anti-collision”, as it is used on the present inven.ion, is related to
a kind of method 01 deciding whrch card to u e, 5 Deendm on the card serial number only one s
chosen. This process is stated- 443-7 2 ANEREION The term
"controlled and scheduled water pPV; as it is used on the present invention, refers to the water
supphed at certain hours and to the specific amount in cubic meters. or both 10The term "meter”, as it
is used on the preseqtinentionyyefers taa gnetep thal registersthe-waler or gas copsumRt PRe
electronically, and which controls the opening or closing of the prepayment system supply valve.
present invention, refers to the exchange of a signal between a

5 prepayment intelligent card and a wireless reader-writer element
without using galvanic elements (that is, the absence of an ohmic
contact on the reader-writer device) towards the integrated circuit
inserted in the wireless card, and where the power that makes such
circuit work is taken from the signal generated by the wireless

10 reader-writer element. The communication and power towards such
integrated circuits takes place by means of an inductive coupling. A
wireless or no-contact card does not have to be attached to the
wireless reader-writer element. A non-constant distance varying from
some millimeters to some centimeters is enough to have information

15 transmission between them.

The term "Intelligent Card", as it is used on the present
invention, refers to a card with a similar size of a plastic credit one.
It has an integrated circuit (a microprocessor, a memory or a device
similar to a memory), and a reader with a processing power that can

20 be used for various applications under great safety conditions.

The terms "Digital Signature"” or "Digital Key", as they are used
on the present invention, refer to a sequence of data by means of
which a signal coded with the same sequence of data can be
decoded.

25 The term "unlawful", as it is used on the present invention,



The present invention provides a wireless or no contact 15 prepayment system and method for
registering and measuring the water or gas consumption by means of a data communication system
and where the meter and the wire.less prepayment system are completely integrated in one piece
hermetically protected against water and aft and has 110 contact with the envftonrnent. The wireless
20 prepayment system and method for measuring watdr or gas consumption lowers installation and
function costs by altering an integral meter that enables a wireless data comm nica in to both the
user's meter and the water or gas service su &ier \RI thout using additional and complex data

transmissiod BHtfignane FaRAeARHE  P54RE itdidsd B8R LoRmEnRbA aKEpié Ha&Ts of a

wireless of the water or gas consumption used by the customer.

The term "Anti-collision", as it is used on the present invention,
is related to a kind of method of deciding which card to use.

5 Depending on the card serial number, only one is chosen. This
process is stated in ISO 14443-3A and 1SO14443-4A standards.

The term "controlled and scheduled water supply", as it is used
on the present invention, refers to the water supplied at certain
hours and to the specific amount in cubic meters, or both.

10 The term "meter", as it is used on the present invention, refers
to a meter that registers the water or gas consumption electronically,
and which controls the opening or closing of the prepayment system
supply valve.

The present invention provides a wireless or no contact

15 prepayment system and method for registering and measuring the
water or gas consumption by means of a data communication system
and where the meter and the wireless prepayment system are
completely integrated in one piece hermetically protected against
water and air and has no contact with the environment. The wireless

20 prepayment system and method for measuring water or gas
consumption lowers installation and function costs by offering an
integral meter that enables a wireless data communication to both
the user’'s meter and the water or gas service supplier without using
additional and complex data transmission equipment. Furthermore,

25 the wireless data communication takes place by means of a wireless



11 reader-writerelementintegratedintoawirelesselectronic; measuring, prepayment and water or gas
cut device placed inside the meter, where the ntell gent card sends the meter the information of the
purchased amount directly and in a wireless way At the same 5 time, it uploads and stores infor lation
about variations in the meter functioning, In the event of a water prepayment supply and particularly, of
a controlled and scheduled water supply, it displays ihformation about the controlled supply schedules.
This water or gas wireless prepayment system allows the payment of such service 10 before ts
consumption by means of a wfteess intellige.nt card. The intelligent 'wireless card is loaded w th: i)

funds at a pofif BPSaN tEfhinaf bt Gifdttly A dRONAIEFor dad Quppt erd'dFidESsnd, WE& iPaplies,
hedule inf ion. i h ' Il d led , ly. 150n th
schedule nfprmalen i oase et s Flod and seherled water suppl, Aoon e rasen
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inve.ntion, the customer receives water or gas supp e utility company directly to ther meter

and without the ipged,ph EPBNACHNG, G MRIRY 1Q Ay CEMAl GrLOFUNERIGAUONIRTIASE ghagy other

e ternal device that is used as a link (e.g. infrared link, direct cable connection, Ai: link or any
communicatior 20 bbycmeass c4 @ £4nling) te captraltbe iwater @i gas supply.y . AFiguee 3 shaws a
simplified diagram of the wireless prepayment system for measuring water and gas consumption in
accordarfzce ittea pref@rred dsnbodinsatrefsthe presenti inveation.tAsastiewn irsFigutée 4, thetwirele.ss
prepaymentfsljyﬁét?m;ci)gg\.ea?ldrin%vgat%rv%nndtga(;sf a water prepayment supply and,
particularly, of a controlled and scheduled water supply, it displays
information about the controlled supply schedules. This water or gas
wireless prepayment system allows the payment of such service

10 before its consumption by means of a wireless intelligent card. The
intelligent wireless card is loaded with: i) funds at a point of sale
terminal or directly at the water or gas supplier’s office; and, when it
applies, schedule information in case there is a controlled and
scheduled water supply.

15 On the present invention, the customer receives water or gas
supply from the utility company directly to their meter and without the
need of connecting the meter to any terminal or communication
interface or any other external device that is used as a link (e.g.
infrared link, direct cable connection, RF link or any communication

20 by means of a CA line) to control the water or gas supply.

Figure 1 shows a simplified diagram of the wireless prepayment
system for measuring water and gas consumption in accordance with
a preferred embodiment of the present invention. As shown in Figure

1, the wireless prepayment system for measuring water and gas

25 consumption includes preferably at least one point of sale terminal



25 consumption includes prelerably at least one point 01 sale terminal 12 20 that can be located at the
central stat on and/or at payment offices assigned by the supplier. At least one point of sale 20 is
equipped with a wireless intelligent card reader-writer device 23, which can be chosen from any
intelligent card reader-writer 5 commercially available. Point of sale terminal 20 has at the same time a
communication interface 27 to connect, by means of Pserver 21, nto the payment system located at
the central station or at the supplier's office, which keeps real time information about the customers'
accounts and the data stored in supplier's data base 22. 10 Typically, the means of communication

used by inteffAce ¥ cdifBe, 15r il GG vidla MODERN g #18 ifR8maNaY 8h ifttaféy 8tSH a link
specifc to s puipose. Daa base 22yl Sorce prepiic  Amount o e or gag puichased by
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the user, updated iiticirmation on We sche en'there IS a controlled water supply, the total 15

amount of the VI3, pfavaterian 9gs Me3eed dyiipg e diespan of edueter  Alormagon.abous the

battery, unauthorized manipulation and unlawful use by the customer so that the utility company can
analyze it andriakie anyanecessary lastiens. Withthe puyposetef pepyidingcsafe comawwicationehetween
20 point of sale terminal 20 and server 2.1, including transmission valiciation - data reception, the
wireless prepayntent syatém av aicabiging B watdr erdastconsumapti@n wilkrsclade thatdeastra pair of
salety modifies 24 and 25 which, as shown in Figure 1, are instafled in both server 2.1 and points of
sale 20. Preféfadly@ Sy HAdRRLON interface 27 to connect, by means of a server

21, into the payment system located at the central station or at the
supplier’s office, which keeps real time information about the
customers’ accounts and the data stored in supplier’'s data base 22.
10 Typically, the means of communication used by interface 27 can be,
for instance, via a MODEM using the Internet or an intranet, or via a
link specific to this purpose. Data base 22 will store the prepaid m?®
amount of water or gas purchased by the user, updated information
on the schedule when there is a controlled water supply, the total
15 amount of the m® of water or gas measured during the lifespan of the
meter, information about the battery, unauthorized manipulation and
unlawful use by the customer so that the utility company can analyze

it and take any necessary actions.
With the purpose of providing safe communication between
20 point of sale terminal 20 and server 21, including transmission
validation — data reception, the wireless prepayment system for
measuring m® water or gas consumption will include at least a pair of
safety modules 24 and 25 which, as shown in Figure 1, are installed
in both server 21 and points of sale 20. Preferably, safety modules

25 24 and 25 provide encrypting and decrypting functions for data



25 24 and 25 provide encrypting and decrypting !'unctions !or data 13 transmission between server 21
and point of sale terminal 20, for instance, by means of digital keys where data can be decrypted only
vvith the use of such digital keys, so when data is transmitted from the point of sale terminal to the
server and vice versa, even if the 5 transmission s intercepted, this data cannot be decoded f the
decrypting keys are not available. Data transmitted bfween point of sale 20 and prepayment wireless
nteHigeniE card 15 is encrypted by safety module. 24 by means of digital keys wr nen on intelligent
cards 15. Safety module 24 also provides data security for all the 10 transactions carried by wireless

inte. 1 1igent U&HA518 Sid e RGEREETAS FAXEEnMrerBARIR 23, BlefFiBly. SiiTtiBeY iRl card
16 and meter 94l de enopypunaidepnipini means respeaively nstaledndagr ung oy

microcontroller to per the encryp ormation exchange function. On a pa

embodiment, {he RETYRURD p1eans Af MigiRk1 8@ 9satedinihe Wirglass fleeHoncMaaingm

prepayment and water or gas supply cut de, ce, or it can alternatively be placed hi the intelligent
wireless reagdegwpferalesnestAd thermoment: of biringser renewing thecwates ergas sewvice, 2{kthe
utility company will nstall a meter 18 with the prepayment system of this in ention at the user's place
and will Hantr innes reisaisle wireless éntedligend catd iE5 wiadh hasibeen phevioudslydoade.d witth eertain
amount of prepaid ni3 of water or gas at point of sale 20. In case of controlled and sche.duled water
supply, the CHMSPARY WOV '0386 are not available. Data transmitted between point of

sale 20 and prepayment wireless intelligent card 15 is encrypted by

safety module 24 by means of digital keys written on intelligent cards

15. Safety module 24 also provides data security for all the

10 transactions carried by wireless intelligent card 15 and intelligent

cards reader-writer module 23. Preferably, wireless intelligent card

15 and meter 18 include encrypting/decrypting means respectively,

installed in their own microcontroller to perform the encrypted

information exchange function. On a particularly preferred

15 embodiment, the encrypting means of meter 18 is located in the

wireless electronic measuring, prepayment and water or gas supply

cut device, or it can alternatively be placed in the intelligent wireless
reader-writer element.

At the moment of hiring or renewing the water or gas service,

20 the utility company will install a meter 18 with the prepayment system

of this invention at the user’s place and will hand in a reusable

wireless intelligent card 15 which has been previously loaded with

certain amount of prepaid m® of water or gas at point of sale 20. In

case of controlled and scheduled water supply, the company will also

25 include information concerning the time when the water supply meter



25 riclude information concerning the time when the water supply meter 14 valve should be opened or
closed each day and/or the M3 amount to supply per day. On a preferred embodiment, the
prepayment wireless intelligent card 15 will be personalized with information that vvill be stored in the
memory 01 its microcontroller. Such information will be 5 chosen from the group, consisting of the
meter number, the contract number, the date the carifvas last loaded, safety keys (for instance, digital
signatures, such as the ones specified in the Milare* encrypting system [where, on the preferred
embodiment, a key A will be used to download a certain prepaid M3 amount 01 water or gas, 10 and a

B key will b8 386d &' OMbAPEnE BERAR R cEHAHT ¢/ PPERotAY of BréiHid Watd? ordas A d8ctor of

the carc, ora { bIg STTSRUNG OFS Sysief oLe0. 45 Mell s I0Ron At ing prepd - amount

repaid M3 amount of water or gas to be transferred to y ownload ng

method. On & paiigWAHYCLR prafsrige erpRodinentn e MYt e PRERAYACH XYigI8ss, o
intelligent card microcontroller is able to recelve and store intormation generated by the meter 18

concerning thokFek3 @t Y derns 9as ysed hy thei custamner dueng thedidespasrailathe meien, aswell as
tampering and unlawful actions done to the meter. 20To start information do\ninload about the prepaid
amount df walter 0F gy s otine tserwvitl reachanetiert Ir8owith prepaymieatt wireldssrinteélkigem darict5 and
the reader-writer means wiN initially search and validate the prepayment card 15 w h the purpose of

later dovynldeting @btallyOrdsHidiaHeds e parf M8 Bnofit Sif cadé 25 Lbtroliet Hhtf 3dteduled

supply, the times when meter 18 valve will . . :
PPy Jpgls‘fal signatures, suc as the ones specified in the Mifare®©

encrypting system [where, on the preferred embodiment, a key A will
be used to download a certain prepaid m® amount of water or gas,

10 and a B key will be used to upload and download certain m® amount
of prepaid water or gas in a sector of the card], or a triple encrypting
DES system, etc.), as well as information about the prepaid m?®
amount of water or gas, the prepaid m® amount of water or gas to be
transferred to the meter by downloading method. On a particularly

15 preferred embodiment, the memory of the prepayment wireless
intelligent card microcontroller is able to receive and store
information generated by the meter 18 concerning the m® of water or
gas used by the customer during the lifespan of the meter, as well as
tampering and unlawful actions done to the meter.

20 To start information download about the prepaid amount of
water or gas, the user will reach meter 18 with prepayment wireless
intelligent card 15 and the reader-writer means will initially search
and validate the prepayment card 15 with the purpose of later
downloading totally or partially the prepaid m® amount. In case of

25 controlled and scheduled supply, the times when meter 18 valve will



15 open and dose to supply water wH be downloaded too, Whether the download ol prepaid rris Irom
card 15 to meter 18 is total or partial will depend on the value recorded on the safety keys n the
wireless intelligent card concerning the prepaid r113 amount of water and gas 5 that is possible to
transfer to the meter by downloading method, or when credit is less than the discharge value. On an
alternate embodiment of this n ent on, meter 18 will ihé,lude a button to a ivate the wire.less
re.ader-writer ele.ment and Ui this way to be able to ddvvriloitid the M3 Irom the intelligent card. In this
invention the 10 term 'prepaid m3 amount of water orvqas that will be transferred )l@/ downloading

method refefPtha HnSIAE 6f 1213 4R& WilM5e ¢ty aOGnbANEd 93 tHelhi&tar. At isd 'sambtfme or
after downloggingltgg rep l\é3 . ngotfw%ter r a§5W{'reler‘r§g rg@die-ri%e elttagqento mef\t%rl 18 will
ool il R SE e, SR B

trander all the inlormation g by the meter 15 concern ng the water or gas use the

customer duging e dlisspanc e Metek yelawidlartions arddheigligry,siate o bhemirelgss
intelligent card, and that information vill then be recorded in the mcocontroHer memory of such card.

Meter 18 will lisplayent te seteeriiersnalion abeubthep20dema ningoprepaod M3 esnodntgofgmater or
gas supply so that the user can go to a point of sale terminal 20 to download the wireless intelligent
card 15 vBithtmahey. Poisis Of Isaleotet raniree20 tacddpts medds dnd weites feard iargd to &t prepayiment
wireless intelligent card 15 used for the prepayment system for measuring water or gas as it 25is
requested by thesuppRét brd§rahs S&s nfemfiord® beldecrge value.  On an alternate

embodiment of this invention, meter 18 will include a button to

activate the wireless reader-writer element and in this way to be able

to download the m?® from the intelligent card. In this invention the

10 term ‘prepaid m® amount of water or gas that will be transferred by

downloading method refers to the amount of m® that will be totally

downloaded in the meter. At the same time or after downloading the

prepaid m® amount of water or gas, wireless reader-writer element of

meter 18 will transfer all the information generated by the meter

15 concerning the water or gas used by the customer during the lifespan

of the meter, unlawful actions and the battery state to the wireless

intelligent card, and that information will then be recorded in the
microcontroller memory of such card.

Meter 18 will display on its screen information about the

20 remaining prepaid m® amount of water or gas supply so that the user

can go to a point of sale terminal 20 to download the wireless

intelligent card 15 with money. Point of sale terminal 20 accepts,

reads and writes from and to a prepayment wireless intelligent card

15 used for the prepayment system for measuring water or gas as it

25 is requested by the supplier program. As mentioned before, the



16 wireless intell ent card is downloaded at a point of sale te.rminal 20, but data collected Irom card 15
about meter 18 is also downloaded in order to be sent to data base 22 for revision by the water or gas
utility company. Point 01 sale terminal 20 accepts payments in both 5 pesos (or any other local
currency) and rii3 ol water or gas, and sends this transaction back to server 21 of service supplier in
order to be stored in data base 22. Nonetheless, as d&h information is recorded in prepayment
wire.less intelligent card 15 it will always be rn3 so that the customer can download the prepaid rn3
amount of 10 water or gas in meter 18. Therefore, the meter screen will ahrvays display such

information IN 325 NISEAH 96 1 shdlih i EigUHR'S ARAY WhifeRRAS Ofeals drlPeH dter the
bidirectionalconsyypton of walar 1. g4ps.of 1he Bresent invention. Meler 1 consigts afmain bedy 31

lower protective cover , upper protectivé cove entrance or fee e for water or gas 39, exit

or supply holg forwaterr gasft1g WEalgss lectroniciBieqsulFiRgdepgy meat and watgr of 9as
supply cut 13 placed inside upper protective cover 38; means to register bidirectional water or gas
consumption; plaegdopsideaugne PRotectiveseaver SBnanth20apnnectast o e wiksless ieleptsonic;
measuring prepayment and water or gas supply; cut 13, a dosing/opening mechanism or supply no
water or asPk srsariennany, ahted libuod trystal dispidy pladedndn tHe wader protective, covet 38.

Main body 31 of meter 18 has two cavities that house one 25 measuringchamber 32 anda supplycut
chamberin fRAN 45 ¢ORMURIBERSH Preketablyl te&SUARgChahhbef BY i€ aVORINE mEastIFhg"

chamber, but t can alternatively be a velocit asyring chamber. fvleasuring chamber 32 includes
cloctronis; MEatE i UASr e B BEtRaP con U ERIPOF itor or DU WHBIGHRERTIoR 1
recorded in prepayment wireless intelligent card 15 it will always be
in m® so that the customer can download the prepaid m® amount of
10 water or gas in meter 18. Therefore, the meter screen will always
display such information in m?.

Meter 18 is shown in Figure 2 along with electronic means that
register the bidirectional consumption of water or gas of the present
invention. Meter 18 consists of main body 31, lower protective cover

15 37, upper protective cover 38, entrance or feed hole for water or gas
39, exit or supply hole for water or gas 41, a wireless electronic
measuring prepayment and water or gas supply cut 13 placed inside
upper protective cover 38; means to register bidirectional water or
gas consumption placed inside upper protective cover 38 and

20 connected to the wireless electronic measuring prepayment and
water or gas supply cut 13, a closing/opening mechanism for
supplying water or gas 1, an antenna 14, and a liquid crystal display
placed on the upper protective cover 38.

Main body 31 of meter 18 has two cavities that house one

25 measuring chamber 32 and a supply-cut chamber in fluid



5 electronic means, in order to register the bidirectional consumption, consist of nutating disc 44 and
upper and lower protective covers 45, 46 which enclose notating disc 44 to keep it in position and to
ensure its correct measuring movement. Upper cover 45 which encloses notating disc 44 also has a
hole that runs through it. Furthermore, 10 the cavity that houses measuring chamber 32 shows a
reduced central portion 47 that will house magnetic diément 9. Measuring chamber 32 has also a rod
49 that couples on its external side with magnetic element 9 and which runs downwards through the
hole of upper cover 44 to couple also on its internal side with notating disc 15 44 where water that

Rows throudP & eH 4AERble 38 HEHAM hod) 'SP SHHERr & & medSuriify chaMiBLY B making
nutating disc 44assodrp.%réd gp]us n;rg%l?m't li}§ ri?tatgnrg gnl%%ne% teo| m%%neticv%lf?%elzpt grﬁgré)éjgh ﬁOd 49.
i t i %tl y le d lower

S e
As shown |nr|tklgure e external surfaces of main body 31 are’20 protecte pper an

protective CQUeisnie 38- fin HEX SENRPT LRMRIN & 1S losated Qn hasadiaeril EXRnahsiuiaee 9b

measuring chamber 32 o( the meter's main body and within the upper protective cover. The first
sensor elemerni Zsiegisteie thei gircidaranevementofimagnatio elamne ait LtragsiittedHayr sutatieg disc
44 where (irst sensor 25 element 2 (for instance a halleffect sensor) detects the number of 18
5 electronic means, in order to register the bidirectional consumption,
consist of nutating disc 44 and upper and lower protective covers 45,
46 which enclose nutating disc 44 to keep it in position and to ensure
its correct measuring movement. Upper cover 45 which encloses
nutating disc 44 also has a hole that runs through it. Furthermore,
10 the cavity that houses measuring chamber 32 shows a reduced
central portion 47 that will house magnetic element 9. Measuring
chamber 32 has also a rod 49 that couples on its external side with
magnetic element 9 and which runs downwards through the hole of
upper cover 44 to couple also on its internal side with nutating disc
15 44 where water that flows through the entrance hole 39 of main body
31 of meter 18 enters measuring chamber 32 making nutating disc 44
spin and thus transmit its rotating movement to magnetic element 9
through rod 49.
As shown in Figure 2, the external surfaces of main body 31 are
20 protected by upper and lower protective covers 37, 38. A first sensor
element 2 is located on the adjacent external surface of measuring
chamber 32 of the meter’s main body and within the upper protective
cover. The first sensor element 2 registers the circular movement of

magnetic element 9 transmitted by nutating disc 44 where first sensor

25 element 2 (for instance a hall-effect sensor) detects the number of



spins of magnetic element 9 n order to later calculate the volume of rn3 flowing through measurng
chamber 32 Preferably, the first sensor element 9 is connected to a magneti signal-to-digital-signal
converter device which receives the magnetic signal from magnetic 5 element 9 transmitted by
nutating disc 44 to turn into digital signal. Partcuary, the first sensor element 2 will detect magnet c
element 9 spin regardless of the fact that direction of\Bater or gas supply Howng through the meter
has been reversed in order to get a reduction in the register of water or gas consumption. That is,
when 10 the meter is uninstalle.d to place the exit hole or water or gas sup%Iy 41 of such meter as the

entrance or fld Riofd SPRART UF gae Bifdt'sénldr 2idmkrie2 \RiP4nea)s toyisid he PN BEclise of
the magnet grifjerﬁrz)t "Pﬁ}l%iti rtcg’ut gn .trHrQ %gm H to 9% I i6qpa!392v_vh p H'Q ft m 8(2 u§%deto f(g;;_\%(:tulate
ug )

the volume that flows measuring 15 chanmber erefore, meter 18 has'the capability of
measuring tae watsr Houkin amsdieclion itsifates: henes; idias 2 bidisectionalgharactsristic
Typic- Hy, upper protective cover 38 includes a liquid crystal display 4 that shows the customer's
information. Asnmentionegichetasewper prtective cover 38aajse hieuses 20 Insidera wikgjesstic
electronic measuring, prepayment, and water or gas supply cut device 13 which is electrically c,oupled
with the rbechamteddviget i digital seghdl )couple.d vgthdfisst sehsar élement to chantel tisegnagnetic
signal to digital signal 34 where the wireless electronic measuring prepayment and water or gas supply
cut device réce@NésW8 the digRal s YnaPArRPthenesBRdY i?td"liHuF%eél%ﬁél ehgmag dgoclgment 9

spin regardless of the fact that direction of water or gas supply
flowing through the meter has been reversed in order to get a
reduction in the register of water or gas consumption. That is, when
10 the meter is uninstalled to place the exit hole or water or gas supply
41 of such meter as the entrance or feed hole of water or gas. First
sensor element 2 will always register the spin because of the magnet
different polarities to then turn them into digital signals which in turn
are used to calculate the volume that flows through measuring
15 chamber 32. Therefore, meter 18 has the capability of measuring the
water flow in any direction it circulates; hence, it has a bidirectional
characteristic. Typically, upper protective cover 38 includes a liquid
crystal display 4 that shows the customer’s information.
As mentioned before, upper protective cover 38 also houses
20 inside a wireless electronic measuring, prepayment, and water or gas
supply cut device 13 which is electrically coupled with the mechanic
device in digital signal coupled with first sensor element to change
the magnetic signal to digital signal 34 where the wireless electronic
measuring prepayment and water or gas supply cut device receives

25 the digital signal and then sends it to liquid crystal display 4 to



visualize a. The supply: and dosing chamber 43 consists ol a closing mechanism 1 composed of a
gear train, a sliding disc and a fixed disc placed in such a way to open or c:lose the water or gas
supply. 5 The opening or closing gear Eran s operated by an engine, which is controlled by the
wireless electronic measuring, prepayment and water or gas supply cut dev ce that is electrically
connected to such engine. While working, the gear trath of mechanism 1 of the supply and c:losing
chamber 43 is activated by an engine that is in turn fed 10 by wire.less electronic measuring,
prepayment and water or gas supply cut device 13, the gear train increases strength to be able to
move one siidm@iColler a fixed disc that has openings distributed in such way that in one position it
closes the water fl nd_at 90 degree turn the gpening coincides to_let water circulate. .dosing 15
mechanism 1 all,'~‘,ooi]\rll¥(]:?ud(géJ "8 ir %fﬁsgéns%ﬁ%géggmhlé;h%?egégnn%géteﬁoa&wgc\i/'%sgsrrld éﬁe %osﬁ-!-é]ng Is(rjl?énal of
the disc: to \RRrelessiglectionic Meating, Prepuaent ald walet agas SUPPY gWleyige eq Meter
18 also has a battery 8 located above the supply and closing chamber, this battery supplies energy to
wireless electropigp2dveasuriangcprepaymenbang wiaterr ot gasesupplyveat deviee dlastosthe glgctronic,
means to register the bidirectional water or gas consumption, to the engine that activates the closing
mechani$m ahd to tenliquidoerystakdigplggar trainhe waterdhatichhoukates thgongh @rtiancéshole 39
of meter 18 25 of main body 31 enters measuring chamber 32. This water circulation 20 will make
nutating dis€24 {&? 'ﬂ%’bl@destmeca%’ér@f'ﬁ%loé%fdﬁ&rﬂﬁér)’%? Edsiivthg CH&MBEMB2Epik ifhking
magnetic element 9 stin as well, transmitgws%{this action to first sensor element 2, whjch is &ectricafly

connected tgvg}ﬁég%et%gﬁgﬁglptg-ﬁiéﬁfﬁ- aF8 d erlt%redg\%g%%,lgna%%%tceo VEHEMSA will

transmit the é’@'ﬁ# S19ng) £9,2 ’WB%WETOU@% %??‘asm\“’é‘i)rﬁfo‘?’"rﬁ'géﬁ SiRclronic plegsuring Bﬁ? ayment

and water or gas supply cut device 13,"whi register how many cubic meters circulate through
meter 18. Thafuthe waier cradlaies trosigh desingamechanism L alsuHerbhand;d0igloging ghamber

43, which can be found open or close.d depending on the instruction given by the microcontroller. In
the everthé Jatteri ie open, theewatenwH airenaterto the ysepayment and water or gas
supply cut device 13, the gear train increases strength to be able to
move one sliding disc over a fixed disc that has openings distributed
in such way that in one position it closes the water flow and at 90
degree turn the opening coincides to let water circulate. The closing
15 mechanism 1 also includes a pair of sensors 35 which are connected
and send the position signal of the disc to wireless electronic
measuring, prepayment and water or gas supply cut device.
Meter 18 also has a battery 8 located above the supply and
closing chamber, this battery supplies energy to wireless electronic
20 measuring, prepayment and water or gas supply cut device 13 to the
electronic means to register the bidirectional water or gas
consumption, to the engine that activates the closing mechanism and
to the liquid crystal display.
The water that circulates through entrance hole 39 of meter 18

25 of main body 31 enters measuring chamber 32. This water circulation



Preferably, meter 18 of the present invention nchides second safety sensor elements 3 in order to
register the opening of any of 15 protective upper or lower covers 37, 38. Second safety sensor
elements 3 are connected to wireless electronic measuring, prepayment and water or gas supply cut
device 13. In the event any of upper or lower chambers 37, 38 of meter 18 gels unhooked irom main
body 31 of the meter, wireless elec,tronic measuring?go prepayment and water or gas supply cut
device 13 of the meter will send a signal to activate c,los ng mechanism 1 of supply and closing
chamber 43 to st%vorking automatically until a technician from the service c?rr?r[lfany re-establishes it,
t

The meter h44'5 ﬁﬁtidhléﬁ S&Em IS i€ Gt dRayEdecOiif&Rs e E8R&INBtdh i & B6Lidve 25
way regarcliess of he way s conested, 21,1, o AS2aagds caniolled g acedle d jer suppy.

. a .
meter 18 will include and addifional sefsor element to detect the w roug line.. This

water How sgnsorglement is canaesiehiy irgless lactianic Ieasiniog  RFEPRERENs angdnhwater or
gas supply 5 cut device 13 with We purpose oi receiving a signal from the sensor element (not shown)

in order to dafectdheamates iHow.do thesevedt theowatgr Haw ¢ Botgletented (tbadl s theres spaiain the
feed line), wireless ele.ctronic measuhng, prepayment and water or gas supply cut device 13 will send
a gnal to opem avelief vaheey (net SHowr)rtd Vohrele. ase e dfe trajppedi ih the pipes dmd whigh gobuld
have circulated through the meter and be registered as consumption. _Figure 3 shows a functional
simplified NG¢R dEgram ofia WHRF O Qak FHZ?ér thaGhte§FREs the Mrel@éﬁeﬂﬁe‘iﬁayrﬁé?ﬁ Sy&fdm which

itors th ly in m" and gets sig ficant information about such 15 meter, and whjch is th
2ppropriat BHEAD e Led 1 HACAAENeA WA E BRI Fed S BOHInE B (1 HEeAt mULRLE, w

g‘ae:;‘;'rg% C@%m'ggr@jo Q;re RERUALH ates tah lqwsona MESHIS I3 FPdiRieEsd And s

the water circulates through closing mechanism 1 of supply and

10 closing chamber 43, which can be found open or closed depending on

the instruction given by the microcontroller. In the event the latter is
open, the water will circulate to the user.

Preferably, meter 18 of the present invention includes second

safety sensor elements 3 in order to register the opening of any of

15 protective upper or lower covers 37, 38. Second safety sensor

elements 3 are connected to wireless electronic measuring,

prepayment and water or gas supply cut device 13. In the event any

of upper or lower chambers 37, 38 of meter 18 gets unhooked from

main body 31 of the meter, wireless electronic measuring,

20 prepayment and water or gas supply cut device 13 of the meter will

send a signal to activate closing mechanism 1 of supply and closing

chamber 43 to stop working automatically until a technician from the

service company re-establishes it. The meter has a bidirectional

system, that is, it always accumulates the consumption in a positive

25 way regardless of the way it is connected.



magnetic, sensor element 2 to a magnetic-signal-to-digital-signal 20 converter which records and
transforms the nutating disc spins inside measuring chamber 32, regardless of the spin direction due
to the tact that magnetic sensor element 2 only registers the magnet polarity which will go in the
direction the water or gas goes. Wireless electronic measuring, prepayment and water or gas supply
cut device 25 13 receives the signal from the magrieﬁ&-signal-to-digital-signal 22 converter and
processes such sgnal by means of a microcontroller 6, which calculates We number of cycles to
transform them into a water or gas m3 volume being later shown on | qu d crystal display 4. This

volume is also recdtdetfifl & ASnAPAHI8 hishBRFof PRSI 8iBF " 6S SRRV B EBht'ders 1bf the
wireless eleirofic mieasuing. pIRPRAYTEN and water o as SUDY (4, J8ViGR 1ECE(6S POyyET sUpplY

from a battery e micio.ontroller 6 0l the vidreless elec ronic measuring, prepayment and

water or gas gupplyieuhdeyiced 3ialso fereives A 10 Rignal froay secid sRPSQr elsMerie 3 (&9,
magnetic sensors) in order to detect whether any 01 the meter's covers has been removed.
wireless electronic measuring, prepayment and water or gas supply
5 cut device 13 with the purpose of receiving a signal from the sensor
element (not shown) in order to detect the water flow. In the event
the water flow is not detected (that is, there is air in the feed line),
wireless electronic measuring, prepayment and water or gas supply
cut device 13 will send a signal to open a relief valve (not shown) to
10 release the air trapped in the pipes and which could have circulated
through the meter and be registered as consumption.

Figure 3 shows a functional simplified block diagram of a water
or gas meter that integrates the wireless prepayment system which
monitors the supply in m® and gets significant information about such

15 meter, and which is the appropriate one to be used in accordance
with a preferred embodiment of the present invention.

In measuring chamber 32 the amount of water that flows
through meter 18 is registered and it is transferred by means of a
magnetic sensor element 2 to a magnetic-signal-to-digital-signal

20 converter which records and transforms the nutating disc spins inside
measuring chamber 32, regardless of the spin direction due to the
fact that magnetic sensor element 2 only registers the magnet
polarity which will go in the direction the water or gas goes. Wireless
electronic measuring, prepayment and water or gas supply cut device

25 13 receives the signal from the magnetic-signal-to-digital-signal



On an alternat'ye embodiment particularly related to water measuring, microcontroller 6 of w eless
electronic measuring, prepayment and water or gas supply cut device 13 receives a signal 15 1rom an
additional sensor element 10 to detect the water How. In the event the water How is not detected,
microcontrolhar 6 would activate relief valve 11 to release the aft trapped in the pipes Asmenti
nedbefore,'wirelesselectronicmeasuring, prepaymen?gnd water or gas supply cut device 13 includes a
20 microcontroller 6, a wireless reader-writer dev ce 7 and a supply inEerruption device controller 5.
iVlicrocontreller 6 displays, among other functions, information about the rn3 amount of water or gas

previously pFéPaIe Bt st/ataBIPfor B BsBr &b WANZS hé fiFRReh tis PIEpARPIAE! 6 dis
amount can b downloadad fram,g 29, ireless f;é?gc%%'%g %ﬁeﬂé%grr r%rﬁ‘attlﬁ’é‘n?k%%‘%tothae %t8‘¥§e f; o

I
battery 8. 2% Ireless reader-writer elemen responsi etecting a prepaid car

then send a yalid.carg signak tey Migrocontiglier 6andhstars morjioring fe wireless pgpaymenissystem
and the water or gas M3 supply to the meter. 5Generally wirelessreader-writer elementis act vated

periodic:ally whiden istsuctiens bydviateepnirolen@ On@n gltermatvembetimentominieconteller 6
will activate wireless reader-writer ele.ment 7 by means of a signal sent by a button 12 located on the
upper cober®f nieternl 8rin ordeotot statethe Gnformation transfeeencedl @ bstoeen viriee kass irgelligent
card 15 and prepayment meter 18.
prepayment and water or gas supply cut device receives power
supply from a battery 8.

The microcontroller 6 of the wireless electronic measuring,

prepayment and water or gas supply cut device 13 also receives a
10 signal from second sensor elements 3 (e.g, magnetic sensors) in
order to detect whether any of the meter’s covers has been removed.

On an alternative embodiment particularly related to water
measuring, microcontroller 6 of wireless electronic measuring,
prepayment and water or gas supply cut device 13 receives a signal

15 from an additional sensor element 10 to detect the water flow. In the
event the water flow is not detected, microcontroller 6 would activate
relief valve 11 to release the air trapped in the pipes.

As mentioned before, wireless electronic measuring,
prepayment and water or gas supply cut device 13 includes a

20 microcontroller 6, a wireless reader-writer device 7 and a supply
interruption device controller 5. Microcontroller 6 displays, among
other functions, information about the m® amount of water or gas
previously prepaid and available for the user, as well as the time

when this prepaid water or gas amount can be downloaded from a

25 wireless card 15, along with information about the state of battery 8.



Intelligent card wireless readerwriter element 7 of wireless prepayment system of the present invention
transfers, on a first embodiment, the information about prepayment wireless ntelligent card 15 int a
microcontroller 6. On a second embodiment, intelligent 15 card wireless reader-writer element 7 will
transfer the information about microcontroller 6 from meter 18 nto intelligent card 15. Communication
about the information between wire.less intelligent c&d 15 and meter 18 takes place via a printed c
rcuit board antenna 17 and a memory inserted in prepayment wireless card 16, being both 20 sensitive
to the radio frequency band through which it is transmitted. Preferably., wireless card reader-writer

element 7 is an intdgrafed i clRAHST a¥idLRd tﬁé%’?é%@ﬁc_% of arﬁﬁa?)%g}ﬁf@ﬁ?vit/ﬁéléj&t@ﬁ}d? fhtérprets
the commangs of sych carg ancgraqtes andsends a paclp Freauency Rawer sinal Apiano 14 aso

receives the cl*?aon%es In"the 25 radio frequency power signal sent,Tespecting the proto radio 24

frequency datadransipissirhsiaied byt RO #4384 standatdnand by ISQ 44434 stapdaed, or

even by any other protocol regarding radio frequency data transmission appropriate for such purpose.
VVireless casd reagentrigeraieynentth generaies and sends a 5 radio frequency power signal via
antenna 14 of meter 18. The change in the radio frequency power signal sensed by antenna 14 is
caused by the presgércecobal prepayraent svirelessliatelNgdmtrcare| &5 &b tletécting theapitégened of a
prepayment card 15, wireless card readerwriter element 7 reads and transfers the prepaid amount in

M3 10 from tHe" H?é'ﬁﬁ?r‘ﬁlérﬂ DrRle S SdaHF 15 hto Re MR T8 St bR aﬁt-epfﬁllé\'ﬂ/ir?dt& (Rfticdtion and
validation of card 15 by means of an enc,gﬁtionlge(@gtion module of such Wireless$fard reader-writer
Pnt(5 u ifidd!

_7. That i_s, sich I%?] }ybﬂgﬁ/d&#ﬁﬁﬁ&ﬁ’ & Vehiied dndVArdatés IW/' Fﬁégﬁ§ of 8@ glré?ﬁﬁ'éﬁfres the
information tecqrdedinthe, 15 mierac r%”%ﬁglr{‘a‘?r%%f}{’tSgghésbt[}?t_S%”t{%CHB%%‘Pee& Wgtepaumber,

t
date when car(s was last Iogtljeg sa eg/ﬂkeys, inlormation about prepaid ET13 amount of water or gas,

prepaid M3 amguit ¢ betransiesied ing thedngter undar-dewnloading methed. etanlé tRisdptasmation
is not vernied and validated, the reader will not transfer 20 the prepayment information or the M3

amount foorb eardeldntovireter <I8.i Assfior geepayment Waterdsypely aandenorenpatic, ugarly, controlled
and scheduled water supply, information about the time when water is supplied is displayed.
Once prepayment Witél&lse eaid ¢81ig varifiedessd valihesd\WV2 5 dateeot trendrepaielffil® drabrss of

water or gas is transferred from the _ _ ,
prepayment system of the present invention transfers, on a first

embodiment, the information about prepayment wireless intelligent
card 15 into a microcontroller 6. On a second embodiment, intelligent
15 card wireless reader-writer element 7 will transfer the information
about microcontroller 6 from meter 18 into intelligent card 15.
Communication about the information between wireless intelligent
card 15 and meter 18 takes place via a printed circuit board antenna
17 and a memory inserted in prepayment wireless card 16, being both
20 sensitive to the radio frequency band through which it is transmitted.
Preferably, wireless card reader-writer element 7 is an integrated
circuit that detects the presence of a prepayment wireless card,
interprets the commands of such card and creates and sends a radio
frequency power signal. Antenna 14 also receives the changes in the

25 radio frequency power signal sent, respecting the protocol of radio



25 wireless intelligent card 15 into microcontroller 6 via wireless reader-writer element 7, where
microcontroller 6 has the function of deducting the 1/13 amount of water or gas depending on the
user's consumption. Information on the prepaid r113 amount is usually stored 5 in the Flash memory ol
microcentroller 6 which controls the amount deduction from the prepaid water or gas supply as the
user is consuming each ma3. Alternatively, relevart nformation on historical data about the meter,
which is transmitted from the latter and will be recorded on 10 prepayment wireless intelligent card 15,
is also stored in memory Flash of microcontroHer 6. Therefore, the information exchange between

meter 18 anHf ARG Ard @ 5! [@PEi IR0 LarhiBleslithy ticrocbhfioferd vidl i198ds red8é&
element 7. Qn analiefnafiys embadirient o the PrEseI venion e 45 isless prepaymentsystem
c

for water or g%’is meters using a vvirele.ss intélligent card includes automatic water or gas supply cut

mechanism .19;serekf); Eigures3 spasipaiy sefers t9 ipeoyirelass rlectionie measyiing, prepayment

control and water or gas supply cut device 13 and to a controller 5 which monitors a water or gas
cutlre- 20 establishwiendisupply 4+ O aqurefieried:embodiment: of7thgdqiresant kvendors sictrceatroller
6 knows how many water or gas m3 the user still has available.. Thus, microcontroller 6 will monitor
user 19'sbvated or dassupplyyomsupply signal viaTgpivaliy,ahet usermetwatdBor Has supplygt will
take place 25 when the available water or gas amount stored n the memory of 26 wireless &ectronc
measuring, prepagniért Contidf HEd MaterdY fas KUpply Ta&HcE 1 Porimiet 18t hidfisS8Ed by
microcontroller 6, is e(éuivalent to zero. Water or(?ggs sup\ﬁwg\(ill be r_estolred when the avaélgb'lot\atwater

orgasamoumfsgr%d H FGREFE mBmdhy A PEAd Ty ess intelligent card 1

detecting the presence of a prepayment card 15, wireless card
reader-writer element 7 reads and transfers the prepaid amount in m?®
10 from the prepayment wireless card 15 into the microcontroller 6 after
following a verification and validation of card 15 by means of an
encryption/decryption module of such wireless card reader-writer 7.
That is, such encryption/decryption module verifies and validates by
means of digital signatures the information recorded in the
15 microcontroller 6 memory, such as the contract number, meter
number, date when card was last loaded, safety keys, information
about prepaid m® amount of water or gas, prepaid m® amount to be
transferred into the meter under downloading method, etc. If this
information is not verified and validated, the reader will not transfer
20 the prepayment information or the m® amount from card 15 to meter
18. As for prepayment water supply, and more particularly, controlled
and scheduled water supply, information about the time when water

is supplied is displayed.
Once prepayment wireless card 15 is verified and validated,

25 data on the prepaid m® amount of water or gas is transferred from the



5 microc,ontroller 6, is greater than zero. Microcontroller 6 of wireless electronic measuring,
prepayment control and water or gas supply cut device 13 will, at ail times, read the M3 amount
available. Water or gas supply cut/reestablishment is provided by means of a controller 5 of wireless
electronic measuring, prepayment c:ontrol 10 and water or gas supply cut device 13 which sends a
signal to supply cut/reestablishment mechanism 1, cgﬁmosed of a gear train, a sliding disc and a fixed
disc set up especially to open or close the water or gas supply and in which supply cut/reestablishment
mechanism 1 can be, on a @r_eferred embodiment, a valve operated 15 by an engine that activates a

gear tra n af¥ (RESTRING GHEIRRE (o fikd P diSEC altfd QGRRMIMES h&VinG oPerings HishbYea in
such way thay nder g gertainposition e, water; How I glesfd and 2.0 degree (iR ih,9peging
coincides to let Fhe wa{er that openhs or
deducting the m® amount of water or gas depending on the user’s
consumption. Information on the prepaid m® amount is usually stored
5 in the Flash memory of microcontroller 6 which controls the amount
deduction from the prepaid water or gas supply as the user is
consuming each m?.
Alternatively, relevant information on historical data about the
meter, which is transmitted from the latter and will be recorded on
10 prepayment wireless intelligent card 15, is also stored in memory
Flash of microcontroller 6. Therefore, the information exchange
between meter 18 and intelligent card 15 is particularly carried out
by microcontroller 6 via wireless reader-writer element 7.
On an alternative embodiment of the present invention, the
15 wireless prepayment system for water or gas meters using a wireless
intelligent card includes automatic water or gas supply cut
mechanism 1 to user 19. Figure 3 specifically refers to the wireless
electronic measuring, prepayment control and water or gas supply cut
device 13 and to a controller 5 which monitors a water or gas cut/re-
20 establishment supply 1. On a preferred embodiment of the present
invention, microcontroller 6 knows how many water or gas m® the
user still has available. Thus, microcontroller 6 will monitor user 19’s
water or gas supply or supply cut.
Typically, the user 19 water or gas supply cut will take place

25 when the available water or gas amount stored in the memory of



closes We water or gas supply: circulate. The water or gas supply can 20 be cut off via controller of
engine 5, ,,nrhich has the function of opening or closing valve 1 when microcontroller 6 gives the
instruction to either open or close the supply via a closing/ope.ning signal which in turn supplies with
electric power the engine that activates such valve. Cantroller 5 opens or doses by means of a 25
solid-state device. When mic:rocontroller 6 reads that $he M3 amount 27 stored in the non-volatile
memory is equivalent to zero; t will first verity the valve state by means of sensors 35 installed in
dosing mechanism 1 so as to know whether the valve is open or closed. Then it will send an interrupt

signal to coMtfPBEESpSrGTate & DA Hive ERTFOETRNE SFIRE"SreeH nVEARoN raass
e e S R e Y ke it cord 1

activate the ppemng(ciesing comiroler sk {he mPrgent Ries$AL O 49 slesing mechalfsEhline

available water or gas amount stored in meter’s memory 18, read by

5 microcontroller 6, is greater than zero. Microcontroller 6 of wireless

electronic measuring, prepayment control and water or gas supply cut

device 13 will, at all times, read the m® amount available.

Water or gas supply cut/re-establishment is provided by means

of a controller 5 of wireless electronic measuring, prepayment control

10 and water or gas supply cut device 13 which sends a signal to supply

cut/re-establishment mechanism 1, composed of a gear train, a

sliding disc and a fixed disc set up especially to open or close the

water or gas supply and in which supply cut/re-establishment

mechanism 1 can be, on a preferred embodiment, a valve operated

15 by an engine that activates a gear train and the sliding disc over the

fixed disc at the same time, having openings distributed in such way

that under a certain position the water flow is closed and at 90

degree turn the opening coincides to let the water that opens or

closes the water or gas supply circulate. The water or gas supply can

20 be cut off via controller of engine 5, which has the function of

opening or closing valve 1 when microcontroller 6 gives the

instruction to either open or close the supply via a closing/opening

signal which in turn supplies with electric power the engine that

activates such valve. Controller 5 opens or closes by means of a

25 solid-state device. When microcontroller 6 reads that the m® amount



As prey usly mentioned, intel gent card 15 will be reusable and specific to each meter, that is, it must
not be used on more than one water or gas meter. Such prepayment w eiess ntelligent card includes a
microcontroller 16 and an antenna 17 The personalized 15 nformat on on the card is recorded in
microcontroller 16 internal memory. Preferably, the ntelligent card is the size 01 a conventional credit
card and can follow 1ISO 14443-1, 14443-2 14443-3,21&443-4 standards, though these requirements
are not mandatory. Likewise, the use of prepayment wireless intelligent cards on a prepayment m' 20
supply system for water or gas meters of the present invention has two main lunct ons: 11 transferring

the prepaid /1 8RE6Ld of W%\té}clﬁ? o ‘ﬂﬂéech@ MERFY2) ?e@él\?ihvgailr?fhte {iréi8s8 pd?d YKrdrH&E6n on
water o 925 M3 constmed g e g of e metecwithout e ged gl g aeetn g o

getting sophisticated and cos Systems to read the meter. e ope.rating, the

prepaymentwates of gas admnktralonSygiemy by maans ot gavieless intelligent card ef fg.gresent

invention, receives the rn3 supply hi its meter v a the wireless electronic measuring prepayment
control and waten ar gas Isepply cut 5 teviee pyhich earries ouhthe task of detealipg ansl. validating a
prepayment card as well as of monitoring the prepayment and water or gas supply system in
accordarfece with the floandraldearnani Figyuresos dnd dAt infat partiouidaremannes microcontrellersé

monitors the prepayment system of the present invention as well as the 10 prepayment

communicatfif REKE Setiveershfeter 108 aHd prépymeAEcaR$ i8S Cagefbr BeyinHiny & commu

cation and monitorin%iasks, microcontr?ller 6 act valesbgommuni ation serEél1 orts with which it will be
icati

in constant ¢oMMUh ern.reliﬁesrﬁ it Wi é'(%ﬁiﬁhr%%/\r/f?el s'I'5 it Iig‘gﬁtycé e%%?—%rige éiéfent 7,

€.g, ISO 14443:4A stappard. Onee e ports fave Qﬁe{f%c é\zi%}fﬂﬁis“l‘ﬁg%ﬁa? Fﬁ???ﬁ"é{ﬁ"‘?ﬂ#lﬂ”em !

has been configured, microcontroller 6 reads the stored data, as client’s serial number, water or

gasre SFore@odléer/@?e”fﬁﬁpﬂfb‘éfrmﬁg‘T@T@é (fhe msierseeal Quﬁﬁbﬁfé’ViHj B@h@ﬁﬁ BFB/-QQ flhthis
phase given the fact it never changes). After such data has been read, a timer in microcontroller 6 gets
started itDordés orman intesrupticenio he generated every 70 milliseconds and microcontroller 6 can
carry out a specilic task. Microcontroller 6 then goes through an inactive state, that is, it stops
functioning at all affls previously mentioned, intelligent card 15 will be reusable
and specific to each meter, that is, it must not be used on more than
one water or gas meter. Such prepayment wireless intelligent card
includes a microcontroller 16 and an antenna 17. The personalized
15 information on the card is recorded in microcontroller 16 internal
memory. Preferably, the intelligent card is the size of a conventional
credit card and can follow ISO 14443-1, 14443-2, 14443-3, 14443-4
standards, though these requirements are not mandatory. Likewise,
the use of prepayment wireless intelligent cards on a prepayment m?
20 supply system for water or gas meters of the present invention has
two main functions: 1) transferring the prepaid m® amount of water or
gas into the meter; 2) receiving in the wireless card information on
water or gas m® consumed during the lifespan of the meter without

the need of hiring a technician or getting sophisticated and costly

25 systems to read the meter.



25 "goes into a standby state" in order to save the maximum amount of 29 battery energy.
Microcontroller 6 can only come out of the nactive state by interrupting the timer, which is done by
means of button 12 (acflvty related to Figure 3). In this way, n the event the timer generates an
interrupt signal 5 (block 10), microcontroller 6 will review the upper and lower covers' sensors of the
meter (block 20). If it v microcontroller 6 will send a s?@nal to the opening/closing water or gas supply
mechanism 1 v a supply-cut controller 5 (block 30) in order to close the valve. The supply will only be
restored when the meter gets 10 restarted (that is, when the alarm in the upper and lower covers'

sensors gets deactiVated). OP € Ghithe spBEifi® EXOETeH: 182 Watlf nfder, ATORGHER S also
verifies the statsetgf Watgr sensar 10 (gpck 4%?1. Ig no, Water{‘tHﬂW ig dtetectgg, th? rr,g'cgoc niroller, will
m. " BY ﬁ%gns . Wirelgss nterliaent’ ca 0 lwl r (%?n

send a signaﬁ){o open arelie valve 11 so rapped in the water pipes Is release octk 50),
and inicrocopiyallpt @ verifies Bithete are.snecllic apeningisiosing instructionsdindes schedyle(block
60). In case of being affirmative, this information will be recorded in its Hash memory (100). On the
specific emhoidinentifar smgassmetes, mieroegntroHer 20 will antpertarn klocks 4G HEandea.

Then microcontroller 6 reads the balance ill the meter, the water or gas rn3 accumulated, by means of
sensor &fenigav hloek 80), regardiess @f thd Watdraskgas! flowe tirebtigh betduseasahabneleraent 2

detects the magnet polarities irrespe ve of the direction 25 the water or gas flows, being the
measuremenRt Bid#%etigAaicard as well as of monitoring the prepayment and water

or gas supply system in accordance with the flow diagram in Figures
4 and 4A. In a particular manner, microcontroller 6 monitors the
prepayment system of the present invention as well as the

10 prepayment communication tasks between meter 18 and prepayment
card 15.

Before beginning the communication and monitoring tasks,
microcontroller 6 activates communication serial ports with which it
will be in constant communication. Then, it will configure wireless

15 intelligent card reader-writer element 7, e.g, ISO 14443-4A standard.
Once the ports have been activated and wireless reader-writer
element 7 has been configured, microcontroller 6 reads the stored
data, such as client’s serial number, water or gas m? stored during
the lifespan of the meter (the meter serial number will be read only

20 at this phase given the fact it never changes). After such data has
been read, a timer in microcontroller 6 gets started in order for an
interruption to be generated every 70 milliseconds and
microcontroller 6 can carry out a specific task. Microcontroller 6 then
goes through an inactive state, that is, it stops functioning at all and

25 “goes into a standby state” in order to save the maximum amount of



30 Microcontroller 6 then waits for an nterrupt signal (block 80) given after detecting the presence of
wireless card 15 or by activating download button 12. Once microcontroller 6 has read the data stored
in its Flash 5 memory (block 100), it verifies and changes the valve state of water or gas supply
opening/closing mechanism 1 with respect to the user's prepaid balance. Based on the information
obtained in (block 100), microcontroller 6 verifies that the prepaid supply balance is greater than 0
(block 110). In the event such balance is not greater than 0, 10 the microcontroller checks if the water
or gas supply opening/closing mechanism valve 1 is dosed (block 120). if after verifying the state of

valve 1 (blodié150)¥h& deitcomes HEFRNL, MitlooritrtieP 8 Yerfta%ightl &' chhfrolleR 8ich
closes water,pr, 42 5y1pply, PROINGICIeSIng mechapism alve 4 (plodl L30d Inardey 10, 3i0p e,L5
> er 18 A in (block 1 8),|

water or gas supply to me r closing valve icrocontroller 6 reads the

information ql'g@{@\yﬁ? oR fhessereemt af metes)18 (block 160), However, if the outcome determined in
block 120 is satisfactory, i.e., valve 1 is closed, microcontroller 6 reads the information displayed on

the screen of meter{black 168y)., 20:Qn the vther haad ihihe palaaceteadin (Noskr-L11A) 4s prieater
than zero, microcontroller 6 verifies that valve 1 is open (Nock /40). If after verifying valve 1 (block 140)
the outcdme( isl negative, igivmcontrotler ibeserdsval igael eavcontrollens whichl perfoernsctheaask of

opening valve 1 (block 150) in order to allow the water or gas 25 supply to user 9. After opening valve
1 in (block 158} $§iEPocdntrofe At 6 reldts e mfdrmlation '&sﬁl&?é@mhé@@rﬁéﬁ%tﬁ%ﬁ@rrl (block

160). H if the outcome determined jn (block 140) is affirmative, c., valve 1 i ,
mictocontrolls 5 rE448 he AR Gor Bshikyed B O LLFLN Pl Riodh 1607 SATAPBlying

the state ofnggrh%rnggﬁoqegiirég/g[p&g@_cut controller 5 (block 30) in order to close

the valve. The supply will only be restored when the meter gets
10 restarted (that is, when the alarm in the upper and lower covers’
sensors gets deactivated).

On the specific embodiment for a water meter, microcontroller 6
also verifies the state of water sensor 10 (block 40). If no water flow
is detected, the microcontroller will send a signal to open a relief

15 valve 11 so the air trapped in the water pipes is released (block 50),
and microcontroller 6 verifies if there are specific opening/closing
instructions under schedule (block 60). In case of being affirmative,
this information will be recorded in its flash memory (100).

On the specific embodiment for a gas meter, microcontroller 6

20 will not perform blocks 40, 50 and 60.

Then microcontroller 6 reads the balance in the meter, the
water or gas m® accumulated, by means of sensor element 2 (block
90), regardless of the water or gas flow direction because sensor
element 2 detects the magnet polarities irrespective of the direction

25 the water or gas flows, being the measurement bidirectional.



mechankrns valve 1 as described in ([flocks 110 to 160), m crocontroller 6 reviews that the screen is
shown on the meter (Block 170). If the screen shown in (Block 170) s the Prepaid" one, then
microcontroller 6 verifies that the radio frequency generator 10 (Block 180) of the wireless
reader-writer of wireless intelligent card 7 is switched agn in order to start the search for a prepaid card.
If the determination n (Block 180) is negative, then nB%ignaI to switch on the radio frequency ([flock
190) will be generated and mcrocontroHer 6 will return to an inactive state in order to save We
maximum 15 amount of energy possible from battery 8 while waiting for an interrupt s gnal (Block 80)

and the routl1£°48 GRELFBEE n BILRRS (M 869 Is TesUME . WPihe KRRt AR Giffidiatidd batcome
(Block 180), meani t.the radiq fr is switched pn, then a radip si will be.emitte

through antea{n?r{fg qg%ﬁ%%ﬂ%?% ﬂtgec tﬁéégg(ﬁ )éreesgvxlcév (')rf%ap?v%/éelggsr ?[nt((il |ge0%11t1 3%31¥d 1 ?i'nvg:{ér{/?cinity
(Block 220).4 o w WVbeR theserserposhown in (Block 170) corresponds to "m3", m crocontroller 6 verifies
the e of the reless reader-writer element (Block 200); in the event of the w eless readerwriter elerne.nt
being switched off, onier@caricelderos viliireturs th as 2% Hactivesstate: in andearete save themaximum
amount of energy 32 possible while waiting or an nterrupt signal (Block 80) and the routine as
described il Books (1@ @ 488) id@suniede Hi thesresalt of verifyigy the svatever tHe terele.ssater
reader-writer element is negative, meaning that the wireless reader-writer element is switched on, then
5 microc,ontPélIERE SRS Off DF dEHCHPRESINS Qifdfess fRatiel Litrildt Eiémhbne (Bt 3 £0) nd

possibe o B & RBSAAING F drdiieh bt SURET 1Bk S0) B o0b TURRLCAL duS0iped

Blocks (10 %%Q)oi&g]ﬁﬂ’é'??& B iﬁ'f?fégnlrr?é!?rt ng‘%}%r@iin‘?{ﬁ QHhtgF;y“H‘a?Fhoﬁ‘éeori ke r'IE't%FQ? stored

data, verifying and changing the state of valve 1, and reviews that t creen 1s shown e meter to
activateldeagfiyategthgydretess ieades- iRaiterlamentc i thanawll prosegd it detedd thempresgnce of a

wireless prepayment intelligent card 15 and carry out 15 the prepayment download transaction. As
previoudl§ mertionad,oxhern thél emicroearkeoliertceriivmser or gas supply opening/closing
mechanism valve 1 is closed (block 120). If after verifying the state
of valve 1 (block 120) the outcome is negative, microcontroller 6
sends a signal to controller 5 which closes water or gas supply
opening/closing mechanism valve 1 (block 130) in order to stop the
15 water or gas supply to meter 18. After closing valve 1 in (block 130),
microcontroller 6 reads the information displayed on the screen of
meter 18 (block 160). However, if the outcome determined in block
120 is satisfactory, i.e., valve 1 is closed, microcontroller 6 reads
the information displayed on the screen of meter (block 160).
20 On the other hand, if the balance read in (block 110) is greater
than zero, microcontroller 6 verifies that valve 1 is open (block 140).
If after verifying valve 1 (block 140) the outcome is negative,
microcontroller 6 sends a signal to controller 5 which performs the
task of opening valve 1 (block 150) in order to allow the water or gas

25 supply to user 9. After opening valve 1 in (block 150), microcontroller



that the wire.less reader-writer element is switched on, the wireless readerwriter element will emit a
radio frequency through antenna 14 thereby executing a search function for cards 15 (Block 220) in 20
accordance to ISO 14443-3A standard. After the search function for a card from (Block 220) has been
perrormed, the wireless reader-writer element 6 verifies if there is an intelligent card 15 within the field
of detection (Block 230). If an intelligent card is presérh within the field of detection in Block 230, an
anti-collision protocol (Block 240) is 25 carried out in order to determine if there is more than one
intelligent 33 card vvithin the detection fieldn the event that there is more than one rltelllger}t card 15,

one w Il be @eé@@&ﬁe@ﬁcd&%ﬁ@ﬁﬂ%@) displayed on the screen of meter 18 “(blo

160). However, if the outcome determined in (block 140) is
affirmative, i.e., valve 1 is open, microcontroller 6 reads the
information displayed on the screen of meter (block 160).

5 After verifying the state of water or gas opening/closing
mechanism’s valve 1 as described in (Blocks 110 to 160),
microcontroller 6 reviews that the screen is shown on the meter
(Block 170). If the screen shown in (Block 170) is the “Prepaid” one,
then microcontroller 6 verifies that the radio frequency generator

10 (Block 180) of the wireless reader-writer of wireless intelligent card 7
is switched on in order to start the search for a prepaid card. If the
determination in (Block 180) is negative, then no signal to switch on
the radio frequency (Block 190) will be generated and microcontroller
6 will return to an inactive state in order to save the maximum

15 amount of energy possible from battery 8 while waiting for an
interrupt signal (Block 80) and the routine as described in Blocks (10
a 180) is resumed. In the event of an affirmative outcome (Block
180), meaning that the radio frequency is switched on, then a radio
signal will be emitted through antenna 14 in order to detect the

20 presence of a wireless intelligent card 15 in the vicinity (Block 220).

When the screen shown in (Block 170) corresponds to "m?®",
microcontroller 6 verifies the state of the wireless reader-writer
element (Block 200); in the event of the wireless reader-writer
element being switched off, microcontroller 6 will return to an

25 inactive state in order to save the maximum amount of energy



14443-3A standard)If there is no ntellig nt card 15 vvithin the detection field in said Block 230, the
wireless reader--whtc.r element 5 6 wUI return to an inactive state in order to save the rnaxrnurn
amount of energy possible from battery 8 while waiting for an interrupt signal (Block 80) and the
routine as described in Blocks (10 a 180) s resumed. Once a card is detected with n the field, the
system selects the 10 card (Block 250) according to Y&dio frequency data transmission protocol (for
instance, that spec fled in the ISO 14443-3A standard, and including that specified in the 1ISO
14443-4A standard), After select g the card in (Block 250), the wireless reader-w ite element 7

aqthenticate%(fﬁé G With'the mah’dpﬁgr{&rur. Br A HrhidBht af%%?dreb%m?ﬁ?, SPWa?e? Or 438 and
with he metees seea L umber (Block 260) rlerorppriplerenveUssbgniligenieard o

he car es not correspond to this meter, wireless

readerwriter,elefpenty Y IRe! IR 19anHBaGH Eeeate AL arden i say et aa num AUl

energy 20 possible from battery 8 while vvaiting for an inte.rrupt signal (Block 80) and the routine as
desc bed in Bloeks (10 i 8)tis desurmead sidomwemes rifithet eard doas sorrespancctiodbisometet eih wwW
then read the balance on the card (Block 280). At this point, rnVrocontrofler 6 verifies il the prepaid
intelligend card tvasceretlio(Biacke230Y, icthe 25aditcomel ima@lockt 280)tisenegativeethenrmerbzontroHer
6 will return 34

writer element (Block 210) and then microcontroller 6 will return to

an inactive state in order to save the maximum amount of energy

possible from battery 8 while waiting for an interrupt signal (Block

80) and the routine as described in Blocks (10 a 180) is resumed.

10 Microcontroller 6 then carries out the functions of reading the
stored data, verifying and changing the state of valve 1, and reviews
that the screen is shown on the meter to activate/deactivate the
wireless reader-writer element, it then will proceed to detect the
presence of a wireless prepayment intelligent card 15 and carry out

15 the prepayment download transaction.

As previously mentioned, when the microcontroller confirms
that the wireless reader-writer element is switched on, the wireless
reader-writer element will emit a radio frequency through antenna 14
thereby executing a search function for cards 15 (Block 220) in

20 accordance to ISO 14443-3A standard. After the search function for a
card from (Block 220) has been performed, the wireless reader-writer
element 6 verifies if there is an intelligent card 15 within the field of
detection (Block 230). If an intelligent card is present within the field

of detection in Block 230, an anti-collision protocol (Block 240) is

25 carried out in order to determine if there is more than one intelligent



to an inactive state hi order to save the maximum amount of energy possible from battery 8 while
waiting for an interrupt signal (Block 80) and the routine as described in Blocks (30 a 180) is resumed.
If the result of ([flock 290) is affirmative, then the microcontroller will 5 enable the balance of intelligent
card 15 to be downloaded into the Flash memory of microcontroller 6 (Block 300). It is possible that
not all of the prepaid balance is downloaded at one tﬁﬁe, given that the balance to be doiNriloaded
depends on the amount recorded on the card in the "Amount in n-13 of prepaid water or gas to be
transferred 10 by dovvnload" variable. After downloading the balance in (Block 300), the system reads

the remainingP54IafEEdh tHEEmBEHE@ISt 310\ ani adas the BALAEE HRRIBRdSd FEHCARPTS to the
ining bal h. f 20). T id bal Iting f h '
remaining %?g&iﬁ’% H?gigritteer%%léja(:k'%’ )OnQevOﬁWSBreepé'gaﬁF‘v”C e@sﬂé'g%ﬁc%f&oqgét'on

carried out in he water or gas 15 meter's Hash memory by means of

microcontrolief £4 Aftef receiying fig naw halapce, or dlthesamegtime. migrecanyrallerf sends the
riformation generated concerning the water or gas consumed by the user during the lifespan of the

meter and agy tindavl tise ©f ithesaaie Bl kkelligent caed W5 Block 34Q)d After 2@dravwngnsent: the
information to intelligent card 15, rnicrocontroller 6 will return to an inactive state n order to save the
maximun® afownt lof rleriergy pessible froat bateerg Baivhilenwaitidg fort an freerruphsigmab(Block™80) and
the routine as described in Blocks (10 a 180) is resumed. 25Although spec c operations of thisnyention
have been 357dEseHbE.H ShAiGiNAstraRed Si® thvibiMor MRdER Yerdon¥ Witk kibwifdage dPthifdrea that
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a 180) is resumed.
Once a card is detected within the field, the system selects the
10 card (Block 250) according to radio frequency data transmission
protocol (for instance, that specified in the ISO 14443-3A standard,
and including that specified in the ISO 14443-4A standard). After
selecting the card in (Block 250), the wireless reader-writer element
7 authenticates the card with the digital signature for the amount of
15 prepaid m® of water or gas and with the meter’s serial number (Block
260). Microcontroller 6 then verifies if the intelligent card
corresponds to the meter (Block 270), if the card does not
correspond to this meter, wireless reader-writer element 7 will return
to an inactive state in order to save the maximum amount of energy
20 possible from battery 8 while waiting for an interrupt signal (Block
80) and the routine as described in Blocks (10 a 18) is resumed.
However, if the card does correspond to this meter, it will then read
the balance on the card (Block 280). At this point, microcontroller 6
verifies if the prepaid intelligent card has credit (Block 290), if the

25 outcome in (Block 290) is negative then microcontroller 6 will return



5 change or modification which is wthn the scope of this invention. 36 CLAIMS 1, A prepayment
method for suppb ing water or gas kJ ng ij a wireless intelligent card loaded with a prepaid amount of
service, 5 a water or gas meter which comp es upper and lower protective covers, a wireless
reader-writer element of wireless intelligent cards and a water or gas supply. opening/closing
mechanism, and iii) network which includes at least e point of sale terminal with a pair of safety
modules, a server connected via an interface to a hThng 10 system which keeps the service supplier's
databasenformed, wherein method comprises: verilying the status of the water or gas supply

meters operliigftio iAG ?ﬁé‘éﬁaﬁ?ﬁ%'argﬂdﬁrdé?eﬁﬁﬁ@ it t9s Bi5eH GULb<EE Ctite bty the State of
b e DRSS I e o e e o R s R lepbeer.
detection fieffh) and the routine as described in Blocks (30 a 180) is resumed. If
the result of (Block 290) is affirmative, then the microcontroller will
5 enable the balance of intelligent card 15 to be downloaded into the
Flash memory of microcontroller 6 (Block 300). It is possible that not
all of the prepaid balance is downloaded at one time, given that the
balance to be downloaded depends on the amount recorded on the
card in the "Amount in m® of prepaid water or gas to be transferred
10 by download" variable. After downloading the balance in (Block 300),
the system reads the remaining balance on the meter (Block 310) and
adds the balance downloaded from card 15 to the remaining balance
on the meter (Block 320). The new prepaid balance resulting from the
operation carried out in (Block 320) is sent to the water or gas
15 meter’s Flash memory (Block 330) by means of microcontroller 6.
After receiving the new balance, or at the same time, microcontroller
6 sends the information generated concerning the water or gas
consumed by the user during the lifespan of the meter and any
unlawful use of the meter to intelligent card 15 (Block 340). After
20 having sent the information to intelligent card 15, microcontroller 6
will return to an inactive state in order to save the maximum amount
of energy possible from battery 8 while waiting for an interrupt signal
(Block 80) and the routine as described in Blocks (10 a 180) is
resumed.

25 Although specific operations of this invention have been



20e.xchang ng inforrnat on between the meter and the prepayment wireless intelligent card through
radio frequency, authenticating the prepayment wireless intelligent card and the wireless reader-writer
of prepayment wireless intelligent cards, simultaneously, by means of two or more digital signatures
and the 25 meter's serial number, determining if the %repayment wireless 37 intelligent card has a m3
prepaid balance which is above zero, downloadi a the amount of purchased service in prepa d
From the prepayment wireless intelligent card and storing it in the meter's memory, Suploading all of
the meter state rdormaton to the prepayment eless intelligent card and recording it in the memory of

said prepayr%@ﬁtc\f\)ipéigss?ﬁ‘tgllidgﬁhséé?&,e\ﬂh.er'é tHE infoPH&HIbh gEHerdfEuSE n PALESH To tétWater or
gas that hashesp cSHMSF By e 4181 AHiine BeWe hRn-fde meter A Anyanlvdulagt or
have to be made without changing the spirit or the scope of the

invention. As such, the attached claims will be protected from any

5 change or modification which is within the scope of this invention.



10 manipulation of the meter, and electronically registering the water or gas consumption. 2. The
prepayment method for supplying water or gas as set forth ill claim 1, further characterized because
the step to detect the 15 presence of the prepayment wire.less inteilige.nt card within the defection
field of the water or gas meter also includes the steps of; emitting a radio frequency signal from
the meter via a ,,ndreless electronic measuring, prepayment and water or gas supply cut device;
20determ ning if there is more than one prepayment wireless intelligent card within the detection field
ol We water or gas meter; and selectingtheprepagmentwirelessintelligentcardin accordance with a
previously determined radio frequency data 25 tr n protocol. 38

1. A prepayment method for supplying water or gas using i) a
wireless intelligent card loaded with a prepaid amount of service, ii)

5 a water or gas meter which comprises upper and lower protective
covers, a wireless reader-writer element of wireless intelligent cards
and a water or gas supply opening/closing mechanism, and iii) a
network which includes at least one point of sale terminal with a pair
of safety modules, a server connected via an interface to a billing

10 system which keeps the service supplier’s database informed,
wherein method comprises:

verifying the status of the water or gas supply meter’s
opening/closing mechanism in order to determine if it is open or
closed,

15 detecting the state of the sensors on the upper and lower
protective covers of the meter to determine if the meter has been
tampered with,

detecting the presence of a prepayment wireless intelligent
card within the meter’s detection field,

20 exchanging information between the meter and the prepayment
wireless intelligent card through radio frequency,

authenticating the prepayment wireless intelligent card and the
wireless reader-writer of prepayment wireless intelligent cards,
simultaneously, by means of two or more digital signatures and the

25 meter’s serial number, determining if the prepayment wireless



3 The prepayment method for supplying water or gas as set Forth in claim 1, further characterized
because the step to verify the opening/closing mechanism of the water or gas meter comprises 5
determining if the opening/closing mechanism for the meter's water or gas supply is open or closed in
order to send a signal for its subsequent opening or CiOS 119. 4 The prepayment method for
supplying water or gas as set 10 forth in claim 1, furthér characterized because the step to detect the
state of the sensors on the upper and lower protective covers of the meter includes the transmission of

a closing signal to the open{r/r\l?%/closing mechanism for the water or gas supply when one or both of the

upper and I0WE? S8 Gifife Miste? &Fe BpEREIT1821aN & ¥R B hayARSH néfHdY for supplying
water as set forth ire]| 8IV§/1im ola éqhthgrtﬁlgarggﬁq%rlijzrgp f(y]rthloelrJ Fgﬁ\é%cé%rizseg rt\)lcrgguslﬁ t e r%e%.ao gﬁ)yvnload
ata

the amount of servicé purchased includes the downloading of water supply informatio

predetermingd, inen0 predeigrminad i3 Amount ofpifent c8rdhe RECRAYPENY MEthed:ios

supplying water as set forth claims 1 and 5, further characterized because it also includes the following
steps: 39  muedfyingnfe therg is information about the water supply at a predetermined time,
predetermined m3 amount or both; detecting water How via the meter; and in the event of not
detectingbany watev plova;cSerndiad) acdighed tos opers théaeliefosafte 1o ortier th eeleaseaany afticonta

led n the water pipes. . _ o .
wireless intelligent card and recording it in the memory of said

prepayment wireless intelligent card, where the information

generated is in relation to the water or gas that has been consumed

by the user during the life span of the meter and any unlawful act or
10 manipulation of the meter, and

electronically registering the water or gas consumption.

2. The prepayment method for supplying water or gas as set
forth in claim 1, further characterized because the step to detect the

15 presence of the prepayment wireless intelligent card within the
detection field of the water or gas meter also includes the steps of:

emitting a radio frequency signal from the meter via a wireless
electronic measuring, prepayment and water or gas supply cut
device;

20 determining if there is more than one prepayment wireless
intelligent card within the detection field of the water or gas meter;
and

selecting the prepayment wireless intelligent card in
accordance with a previously determined radio frequency data

25 transmission protocol.



7. The prepayment method tor supplying water or gas as set forth in claim 1, further characterized
because the step to download 10 the amount ot prepaid m3 from the prepayment w rele.ss &effluent
card to the meter can be partial or total depending on the predetermined amount recorded on the
prepayment wireless intelligent card. 158. The prepayment method tor supplying water or gas as set
forth in claims 1 and 7, further characterized becaus the step to download the amount of prepaid rn3
from the prepayment wireless nteffigent card to the electronic: meter also includes the steps of;
reading the remaining balance on the meter; 20adding the tot& or part | download balance from the
prepayment riEefflgent card to the remaining balance on the meter; and storing the new prepaid

balance on the metfr ﬁ% 9. The prep t method fo plyin terorg s set forth in
ance TH 5 ERP R EYHL A" ) 9 Water gt 9as as set lor
claim /, hirther characterized E)ee%gﬁ/se it'also %cu%es?hé steps of- e dlng%e pr[apgl balance in the
meter's MemgeYh in claim 1, further characterized because the step to verify the
opening/closing mechanism of the water or gas meter comprises
5 determining if the opening/closing mechanism for the meter’s water

or gas supply is open or closed in order to send a signal for its

subsequent opening or closing.

4 The prepayment method for supplying water or gas as set
10 forth in claim 1, further characterized because the step to detect the
state of the sensors on the upper and lower protective covers of the
meter includes the transmission of a <closing signal to the
opening/closing mechanism for the water or gas supply when one or
both of the upper and lower covers on the meter are opened.
15
5. The prepayment method for supplying water as set forth in
claim 1, further characterized further characterized because the step
to download the amount of service purchased includes the
downloading of water supply information at a predetermined time,

20 predetermined m® amount or both.

6. The prepayment method for supplying water as set forth in
claims 1 and 5, further characterized because it also includes the
following steps:

25



Sverify:ing if the prepaid balance is greater than 0; and verifying the state of the opening/closing
mechanism of the water or gas supply in order to determine if it is open or closed; and generating a
signal to open or close the opening/closing mechanism of the water or gas supply based on the
prepaid balance 10 read; where when the balance is greater than 0, a signal will be generated to
open the opening/closing media sm for the water or 85’5 supply with the aim of allow' g the How of
water or gas through the meter; when the balance is not greater than 0, a signal will be 15 generated
to close the opening/closing mechanism of the water or gas suppI%/ with the aim of cutting off the user's
S

How 01 water or'gé@fH%Ubg the FREXEF, '.S 'nffd."Aaﬁ@Baﬁﬁé’rﬂ j&gm"i’&tglﬁpﬁlk}ﬂﬁ'%a?etr &t gas by
means 20 of W reetlgﬁqlpnt%lggﬁm ga@ i\évglgvegwggae%a gv%%lgﬁ |nc'§?llbqoetrht card for the meter; a

water or gaspme er: a liquid crystal display to show information rega d g the state of the meter: 25a
feed source of eleciig:al powyenfordhe watey of 988 MeE:; and

in the event of not detecting any water flow, sending a signal to
5 open the relief valve in order to release any air contained in the

water pipes.

7. The prepayment method for supplying water or gas as set

forth in claim 1, further characterized because the step to download

10 the amount of prepaid m® from the prepayment wireless intelligent
card to the meter can be partial or total depending on the
predetermined amount recorded on the prepayment wireless

intelligent card.

15 8. The prepayment method for supplying water or gas as set
forth in claims 1 and 7, further characterized because the step to
download the amount of prepaid m® from the prepayment wireless
intelligent card to the electronic meter also includes the steps of:

reading the remaining balance on the meter;

20 adding the total or partial download balance from the
prepayment intelligent card to the remaining balance on the meter;
and

storing the new prepaid balance on the meter.

25



41 a netvvork th h ncludes at least one pont of sale terminal with a pair of salety modules a server
connected va an interlace to a b Ring system which keeps the service provider's database inlormed:
5wherein t is composed ol a water or gas consumption meter which includes: a) a wireless electro
€ measuring prepayment and gas or water supply cut device whch includes: i) a wireless reader-writer
of intelligent cards to: 10detect the presence of a prepayment wireless ntefflgent card; nterpret the
commands of the prepayment wireless intelligent card; and generate and send a radio frequency
signal; where the wi eiess reader-writer of cards includes an encryption/decryption module to: verify

and validate the authertitity i $RE BFREAYMBRCAY; ERErAit AR 8 Hathtahsfiré? SndSvety the
valcy of therfomeyion tecorded i e, pantoliers memory before dounigad g g Hia
e

. I
microcontroller to monitor ¢ unctioning of the meter whch has a flash memory to store the
information gepglatgel in the meter in terms of the water or gas consumed by the user during the

reading the prepaid balance in the meter’'s memory;
5 verifying if the prepaid balance is greater than 0; and
verifying the state of the opening/closing mechanism of the
water or gas supply in order to determine if it is open or closed; and
generating a signal to open or close the opening/closing
mechanism of the water or gas supply based on the prepaid balance
10 read;
where when the balance is greater than 0, a signal will be
generated to open the opening/closing mechanism for the water or
gas supply with the aim of allowing the flow of water or gas through
the meter; when the balance is not greater than 0, a signal will be
15 generated to close the opening/closing mechanism of the water or
gas supply with the aim of cutting off the user’s flow of water or gas

through the meter.

10. A prepayment system for supplying water or gas by means
20 of a wireless intelligent card which comprises:
a wireless intelligent card for the meter;
a water or gas meter;
a liquid crystal display to show information regarding the state
of the meter;

25 a feed source of electrical power for the water or gas meter;



20 life.spari of the meter and any unlawful acts done to the meter; and IH) a controller for a supply
cut device to open and close an opening/cloying mech9r) m for the water or gas supply when the
iiticrocontroller thus requires it through a cut or opening signal; b) a water or gas supply cut
device; 25c¢) a9nal transmissionlreception element. 42 1 1. A meter to register the bidirectional
consump ion of water or gas which comprises: d'rheter's main body which includes an entrance
hole and an exit hole; 5a measuring chamber with n the meter's main body; a supply and closing
chamber within the meter's main body and in flu d communication with the measuring chamber; a

water or gas suppl§/cthaAnAd §uithin te d05PRP&Sd BlbsihahhrfBe: POAHaiP b Sipper EHANGwEr

protective CVER Igcgge}g N tggf@f%/mmodules, a server connected via an interface to

a billing system which keeps the service provider’s database
informed;

5 wherein it is composed of a water or gas consumption meter
which includes:

a) a wireless electronic measuring, prepayment and gas or
water supply cut device which includes:

i) a wireless reader-writer of intelligent cards to:

10 detect the presence of a prepayment wireless intelligent card;
interpret the commands of the prepayment wireless intelligent card;
and generate and send a radio frequency signal; where the wireless
reader-writer of cards includes an encryption/decryption module to:
verify and validate the authenticity of the prepayment card; encrypt

15 the data transferred; and verify the validity of the information
recorded in the microcontroller’'s memory before downloading;

[1) a microcontroller to monitor the functioning of the meter
which has a flash memory to store the information generated in the
meter in terms of the water or gas consumed by the user during the

20 lifespan of the meter and any unlawful acts done to the meter; and

[11) a controller for a supply cut device to open and close an
opening/closing mechanism for the water or gas supply when the
microcontroller thus requires it through a cut or opening signal;

b) a water or gas supply cut device; and

25 c) a signal transmission/reception element.



body of the meter, and a liquid crystal display located in the upper protect ve cover, where n it is
composed of: a wireless elec,tronic measuring, prepayment and gas or water 15 supply cut
device located within the upper protective cover of the meter's body, wherein which the measuring
chamber includes means with which to register the bidirectional consumption oi wafer or gas, where
the means to register the bidirectional consumption Stavater or 20 gas are composed of a nutating disc
and upper and lower covers which enclose nutating disc to keep it ill position and thus ensure its
correct measuring movement, a rod one end of which is located in the center of and extendin

S I g
upwards toward the huldting THEE thPod gy tRESipHRF cBVRHGAILA RACIGHSSHE RIAth P bidta SRt a

ma}gnetic ZSOerIerrFI%nt nlélﬂe o#%osriltgeegg of the rod, 43 a first sensor element locate.d on the
adjacent extermarsurjace of t

e measuring chamber of the meter's main body and within the upper

prote.ctive cover, Wheffthe frshsensob SRNIGH 1eqistiers e SPIRF of ednagnetis element an

transmitted by the nutating disc in 5 order to then calculate the volume of M3 c¢ ro dating within the
measuring chambeas) svhere the first sensor element is capable of recording the consumption of ?der or
gas rega.dless of the flow direction; a converting device of magnetic signal into digital signal 10
attached %o the firsesensas element e convernvitie imddgreticsignad pnedoced By the spins of the

magnetic element into a di?ital signal, where the converting device is also Qlec,triqall)éconnected to the
w reless electron cingd&iriMgst paPFERECERTAN B WAtEY Br g Sl suttiic 20 Ahetd the

wireless electronic. measuring, . . . .
n fluug]commgmcatlon with the measuring chamber;

a water or gas supply/cut valve within the supply and closing
chamber;
10 a pair of upper and lower protective covers located on the main
body of the meter, and
a liquid crystal display located in the upper protective cover,
wherein it is composed of:
a wireless electronic measuring, prepayment and gas or water
15 supply cut device located within the upper protective cover of the
meter’s body,
wherein which the measuring chamber includes means with
which to register the bidirectional consumption of water or gas,
where the means to register the bidirectional consumption of water or
20 gas are composed of a nutating disc and upper and lower covers
which enclose nutating disc to keep it in position and thus ensure its
correct measuring movement, a rod one end of which is located in the
center of and extending upwards toward the nutating disc through the
upper cover which encloses the nutating disc, and a magnetic

25 element on the opposite end of the rod,



15 prepayment control and water or gas supply cut device receives the digital signal and then
transmits it to the liquid crystal display kir its subsequent im lization; a closing mechanism which i
dudes a gear tan, a shdng disc and a fixed disc wi ch can open or dose the water or gas supply, 20
where the opening or closing gear train is operated by an engine, which s controlled by the wireless
electronic measuring prepayment and water or gas s ?Jply cut device which is electrically connected to
said engine; a printed circuit board antenna to communicate the information 25 via radio
frequency between the wireless intellipent card and the 44 wireless ele.ctronic measuhng, prepayment

and water or gas s@ppl{SCE 48§ c&'anue Nt 19 batef) frdia AU falsaEbR/ AAd Si'ERGRber,
which providestijeencrayf .ﬂtpi%tg.' gheﬁs%eéeecrtr%ﬁ’i.ctrﬂgasrh‘gpgr 3 pﬁggﬁyrﬁ%n&ﬁngnv&atvevri ﬁ]riga?hsgpply
the

cut device to register the bidirectional consumption of water or gas, to engine which powers the

cosrig mechggisgy ageinsthe JiguidhGrystalth splayi e - 1 e MeIRE8$ SeldRIEhin FLaims ddy dutther

characterized 10 because the upper and lower protective covers are each comphsed a second sensor
eernent to registas the apeningaf edhier Gl dhedppear onlower eavers, Wherenintte eyedt ratiat least

one of the upper or lower covers has been unhooked from the meter's main body, the meter will
automatiéally ol bil the serviceasatiiiid dBtethaic ndtom thecdompany ines-estdbligshegithin  the
measuring chamber, where the first sensor element is capable of
recording the consumption of water or gas regardless of the flow
direction;
a converting device of magnetic signal into digital signal
10 attached to the first sensor element to convert the magnetic signal
produced by the spins of the magnetic element into a digital signal,
where the converting device is also electrically connected to the
wireless electronic measuring, prepayment control and water or gas
supply cut device, where the wireless electronic measuring,
15 prepayment control and water or gas supply cut device receives the
digital signal and then transmits it to the liquid crystal display for its
subsequent visualization;
a closing mechanism which includes a gear train, a sliding disc
and a fixed disc which can open or close the water or gas supply,
20 where the opening or closing gear train is operated by an engine,
which is controlled by the wireless electronic measuring, prepayment
and water or gas supply cut device which is electrically connected to
said engine;
a printed circuit board antenna to communicate the information

25 via radio frequency between the wireless intelligent card and the



The meter as set forth in claim 11, further characterized because the water circulating through the
entrance hole of the meter's main body enters the measuring chamber causing the 20 nutating disc to
spin and thus transmit its rotating movement to the magnetic element via the rod, where the first
sensor element detects the number of spins of the magnetic element. 14. The meter as set forth n
claim 11, further characterized 45 detect the pos ontt the slid ng disc, open or closed, where the
sensors are connected to and send the position signal from the sliding disc to the wireless electronic;
measuring, prepayment and water or gas supply cut device. 5 15. The meter as set forth n clam

11, higher cHar&cterized 5&¢a084GhE et i< EontpdsRaAYIT fif'thé BIet Btdimitéd thtl sthBlied

water supplyé atsgg\slcl)igéo gletgct the How of water in the supply line and a relief valve. 10 16. The
meter as set %rth in claim % further characterized because the water How sensor s connected to the

wireless electronic neasuiing, EEPAYETY BY SUPRY Gt FBYicedn QrdertoReenSaA signaldrom the
sensor which detects water flow, in the event ol not 15 detecting any water flow, the wireless electronic

measuring, prepayaent ane supply: egiy device wilhsendwd issgaakto eper therelief wadvesinondgr to

release any air conta nE...d with n the pipf...s and whch could circulate via the meter and be registered

as consumptioap2 ment and water or gas supply cut device to register the
bidirectional consumption of water or gas, to the engine which

powers the closing mechanism and to the liquid crystal display.

12. The meter as set forth in claim 11, further characterized

10 because the upper and lower protective covers are each comprised of
a second sensor element to register the opening of either of the
upper or lower covers, where in the event that at least one of the
upper or lower covers has been unhooked from the meter’s main
body, the meter will automatically cut off the service until a

15 technician from the company re-establishes it.

13. The meter as set forth in claim 11, further characterized
because the water circulating through the entrance hole of the
meter’s main body enters the measuring chamber causing the

20 nutating disc to spin and thus transmit its rotating movement to the
magnetic element via the rod, where the first sensor element detects

the number of spins of the magnetic element.

14. The meter as set forth in claim 11, further characterized

25 because the closing mechanism also includes a pair of sensors to



10

15

20

45

detect the position of the sliding disc, open or closed, where the
sensors are connected to and send the position signal from the
sliding disc to the wireless electronic measuring, prepayment and

water or gas supply cut device.

15. The meter as set forth in claim 11, further characterized
because the meter is composed of, in the event of limited and
scheduled water supply, a sensor to detect the flow of water in the

supply line and a relief valve.

16. The meter as set forth in claim 15, further characterized
because the water flow sensor is connected to the wireless electronic
measuring, prepayment and supply cut device in order to receive a
signal from the sensor which detects water flow, in the event of not
detecting any water flow, the wireless electronic measuring,
prepayment and supply cut device will send a signal to open the
relief valve in order to release any air contained within the pipes and
which could circulate via the meter and be registered as

consumption.



