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 measu'ing the gas or water c,onsumption electri caily. BACKGROUND
OF THE INVENTION 15 So far the water and gas tlg,lityY rv1ies have carried out the
i i nding
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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, estahhshment, office, home, etc.), where the servfte 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
nformat on or, alternatively, such interface is connected by means of a cable, or by means of the same
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are expensive and difficult to ins nother pfo is ther ‘ack of capa o send back e central

station the infgnation@bputbeLoRsumplion; the Wy i cradibisiuserh 19 MIHSH metel isiysing
such credit, as well as nformation concerning unlawful use of the meter. This kind of systems is known
as unidirect pral soymunisationsysteric Anpther kindroé prepaysiest sysiem Knawmis 2430 baged on
purchasing the water or gas service directly Horn the central station 20 or other previously assqned
stations. ¥ he mfoemation aboutahe armttine putchased Brstwredrinedenamesitesthpeal tard @rtbrtact
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 SrepayAmEhCEds 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.
Other kind of prep%}%ﬁi@?&?&ﬁs thBEEBNtISI the WHtBParit YRS SuppRL&re the Bhés thdtinclide

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 oFh 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 reg4hstehng mechanism is inverted, it will start to
crcfflate 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

the mechani2hl S-AEnEEMAL fefiste M ife WHEr Ll 1B Sot StandPthd\R 4127 Rbtimeriitbdided by
the igh pressyre generaiad yhen the viater supplyis rovided & gonyglied and schegled yay.

The water hammer ends up darmhaging such mechanicial elements. Thére is yet 15 another

disadvantaggif/ this kingQmeser yader Hhg,ciggu é%%%‘?ﬁ%%fe‘:%t{ Rlled;and ischegulacbwater supply,

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 lauts n o account,
the objech ofr this sivientitneis o Erovédéena prépaymient systerw that cortrotsymore iéffithentlyntbieewater or
gas supply by means of a meter installed in the client's place based on the prepaid service amount.
25Another ofEdEE the reemt iHVETlorPid 1 préGiie 4 Will start to circulate 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
intecjrates 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
inJormation about the consumption, about how the credit is used, where or which meter is using the
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bidirectional system regardless of how the meter is connected 20 Another object of the present

invention s tmprevide a prepaympenb systemaanglra meter énaluding eneans thakdetect and pelease the

aft trapped in the ppe.s and the air that circulates through the meter. Such means release the air that
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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 ntegra e more ett cient prepayment system and
method to control the water or gas supply previously purchased. Simultaneously it gets significant
information about the meter by means of VI reless intelligent cards. The Ri less 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 mechani_m
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 ntelligent card in order to get
the 20 supply of water or gas in rn3si g AResatiQh fakepIAGY RNYFPH f§)ry 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 sTep5e0E 5 ExERAnBIfPRTCHAAfiohYSfvBen tHe TRtB P EntPtHEOpYEPdy et Fit8le S5

intelligent card b faradio f thod, simul ly jt 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
r, upp he ody,

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 rehniciandrm 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 o the rgader-yriter dayiae) toards the nipgrated glfcuR
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
from some millimeters to some centimeters is enough to have information 15 transmission between
them  SThe term "Intellige BtRI&H" D R4 & cEEHE DBANANESIs 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 environment. 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 BHtfiSni8ne FaRAeARHE 354RE itdidbd B&tR LoRmEnREA 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 Gifdtty A dRANAtEFor dad Quppt erd'dFidESsnd, WE& iPaplies,
hedule inf ion. i h ' Il d led , ly. 150n th
schedue nfprmalen i oase et Flod and seherled water suppl, Aoon e rasen

. ! . d
inve.ntion, the customer receives water or gas supp e utility company directly to ther meter

and without the nged,pf gppnaciNg, tha Mt te Ay texmdal erLonunEpication pteriage onagy 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 $shaws a
simplified diagram of the wireless prepayment system for measuring water and gas consumption in
accordarfce Wivith .aiprefereetientodirnent @ thef presentdmveritiont Asishiownna Figuteel nied avirele.ss
prepaymentfsljyﬁéﬁm;ci)gg\.ea?lr:rin%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 ol 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, 35r il GG vidla MODERN g #18 ifR8maNaY 8h ifttaf&y 8t iH a link
specific to théﬁ[la%%osgsg) tﬁggs&yzzt gl stog?&ﬂeépreR?iqég%p ount gy%%tesprgﬁ%p%r h@ ed by
a t dure W rolle Y,

the user, updated inlormatron on We sche enthere IS acon 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 validation - 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. Prefé’f‘éﬁlﬁ %w@dﬁf@on 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, BlefoFiBly. 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, thg §RYTYQURY greans Af meirnl 8@ geatedinhe wirgless flechonicmaasiringm
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 CHRPARY 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(c) 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 wvill b& %@’e‘?ﬁ @Bﬂb%gbgn(? BEWADY cEHARE £/22SRoBAY oﬁﬁr%/ﬁ%ﬁdtalﬁté? orgas ?H‘é {8ctor of
ihe card), or . pi snEPYpING DS Ssiem, 1) A5 el asieryalon about i preprid lg amount

of water or gas paid 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 doviiriload about the prepaid
amount df walter oF gy s otine tserwvitl reachanetiert IrBowith prepaymieatt wireldssrinteélkigemt damict5 and
the reader-writer means wiN initially search and validate the prepayment card 15 w h the purpose of

later dovvnldddinge6tallyDrsHRidiNAreas e phrf M8 Bnio@ it Sif.cagéedpy keys (for instance,

digital signatures, such 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



25 co trolled 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 rns 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 valli2. On an alternate embodiment of this n ent on,
meter 18 will inc,lude a button to a ivate the wire.less re.ader-writer ele.ment and Ui this way to be
able to ddvvriloiad the M3 Irom the intelligent card. In this invention the 10 term 'prepaid m3 amount of

water or gasotﬂﬁf'wﬁlnlf)je taRFetFHY 8 ﬁﬁ&é&iﬁd"’ﬁ*étﬁ@d Forary! m%%ﬁ%ﬂnt\’gm%etﬁéﬂﬁill be
ol donigaced i e et i same e o et doyrlosdpoye prep M3 amaypf water

or gas, wireless reader- rite e nto e er all the inlormation genera e meter

15 concern g the Wala! Praes wsed Dy the custenaer dwing dhe ddespancgfdhe meter,piawiul

actions and the battery state to the wireless intelligent card, and that information wiN then be recorded
in the mcocontehieyenemerydofcsuchaarth dMetes 18 willkdisplay emis sareennfoanalUam abgutsthe 20

rema ning prepa d M3 amount of water or gas supply so that the user can go to a point of sale terminal
20 to dovinldad theswireksdirttelliggntoarie 15t withhmomet.ePoint of sale teamingl 20edoceptspreads
and writes from and to a prepayment wireless intelligent card
when credit is less than the discharge 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



15 used for the prepayment system for measuring water or gas as it 25 i s requested by the supplier
program. As mentioned beide, 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 watel Br gas, and sends this transaction back to server
21 of service supplier in order to be stored in data base 22. Nonetheless, as such information is
recorded in prepayment wire.less intelligent card 15 it will always be rn3 so that the customer can

download th¥ Bl s Gt of #64vktel BIGHS fFREtE! 18 AHETeRleS M8 el SdeéaPwil
anrvays display sich oA 0%, o Mser 485 shiwn.in Figyce 2 alon Wi sleglig ¢means

that reg ste irectional consumption of water or gas of the present invention. Meter consists

of main body, 31 |oWsT pEOtREIYE £OVER1a 3fa YBPEPIIECHNG CQVer 35, amntranss ¥ fesd hlg for
water or gas 39, exit or supply hole for water or gas 41, a wireless electronic measuring prepayment

and water ogast gupply putrhd plasett irgideauppes pratestivecayvet 881 sngansqite ragistar biglirectional
water or gas consumption placed inside upper protective cover 38 and 20 connected to the wireless
electroni® nreasufngPrepaymentand water arugas sapplya odt 18° adlosinglepeninggaechamsm or

supply no water or gas 1, an antenna 14, and a liqu d crystal display placed on the upper protective
cover 38.  S€NQRalh BodyB1SGHFTHEABr 28 Has! fvd Laities that hEGs¥ iGife 28RREESUAAgEREMber 32

anda supplycut chamberin fluid
ppyto be stored l‘|]n data base 22. Nonetheless, as such information is

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



17 communicat on. Preferably, measuring chamber 32 is a volume measuring chamber, but t can
alternatively be a velocity measuring chamber. tvleasuring chamber 32 includes electronic; means to
measure the bidirectional consumption of water or gas, where the 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 keeﬂ) 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 cavité that houses measuring chamber 32 shows a reduced central portion 47 that

will house MagHENe BISAERD. MeSEHIRY harBé2$3 i< 2 BE 9 thi4t cdtiplés ofitd Bitctrrial
ide with ic el d which runs d h h le of 44 I
sice with magncic slement e yiigh s dptmyprds iroush e hole funper aver 44 jocounle

also on its intern notating disc 1 where water t ows throu entrance hole 39

ot main body, 31 qlypeter 18 gutersimeasyanahiamper 32 makieg nuialpg discA4mrig ead thus

transmit its rotating movement to magnetic element 9 through rod 49. As shown in Figure 2, the
extctrrial surfiaees of ain dopyi3deane 20gpraiected My tipper @ndilawer protegiive coMense3thds. A
first sensor element 2 is located on the adjacent external surlace of measuring chamber 32 ot the
meter's ndaire bodly andowithin thie upper protettiveegDwér IThedirst dersolr element 2 segigiérs the

circular movement of magnetic elerne.nt 9 transmitted by nutating disc 44 where tirst sensor
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



25 element 2 (for instance a halleffect sensor) detects the number of 18 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 magﬂéa[ ¢ element 9 spin regardless of the fact that
direction of water 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 extHAE GHwARS? BF §4s SIpHIG 21 B SuH AfticiCaldhdr eRfHHEERLE 1HRA NALUSE Giakér or
gas. First sepsor Iem%gtl 2, %'@\/,ﬁ‘ysnﬁ%%iétﬂ e 58? br%%ursesoj th%,%a}%r}gtqqgfer?ﬁtGpotlﬂrg{es to
. : . IR

. {10
then turn them into ode signals wh h in"turn are”used to calculate the volume flows through

measuring loGhambel Sacliereiose cagHs & Basdhg GaRhMY of Measyring the watesilgaw)in any

direction it circulates; hence, it has a bidirectional characteristic. Typic- Hy, upper protective cover 38
includes a liguid eeystal displayed that shovescibies edstomaeris anfarmation.ghsmensionaed Hefareicupper
protective cover 38 also houses 20 nside a wireless electronic measuring, prepayment, and water or
gas supply cuitedevicé 23 Wwhichns Bledtrically clatiplgd wiste tHet Mechanit deldcelig idigitalig gaal
couple.d with first sensor element to change the magnetic signal to digital signal 34 where the wireless
electronic Particularly, the first sensor element 2 will detect magnetic element 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



measuring prepayment and water or gas supply cut device receives 25 the digital s gnal and then
sends it to liquid cry al display 4 to 19 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 train 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 mé58t#iHg Sptepayment and water or gas supply cut device 13, the gear train increases

strength to be able-to moye one sliding di ver a fixed disc that,has openings distributed in such way
9 moxs ongsliding dis aver  fixeddise thashas apenings distribuigd n,

that in one position it closes e'water flow an egree turn the opening coincides to let water

circulate. The, desing ikynmechanisgd L & inciudss A paih A SensorzBrgviiriiare renaesigd @nd

send the position signal of the disc: to \Rnreless electronic measuring, prepayment and water or gas
supply cut devige.plac bteter ialsohasay badtesy 8 loeated abeventhensupply @nd glosingpehamber,

this battery supplies energy to wireless electronic 20 measuring, prepayment and water or gas supply
cut devick 13 e theelectonic, means o gegistér ahe bidicgrtiont dater angas consumyition, is the
engine that activates the closing mechanism and to the liquid crystal display. The water that
circulates thFSUH @HiEncevholé 89 Bf TRéS1825 B MAIR bEYYFIUEMIErs AEGBENHY Thantbef 32.
This water c\i,\rl%utlgpogr gas supply cut device that is electrically connected to such
engine. While working, the gear train of mechanism 1 of the supply
and closing chamber 43 is activated by an engine that is in turn fed
10 by wireless electronic measuring, prepayment 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



20 will make nutating disc 44 (or the blades in case of a velocity chamber) of measuring chamber 32
spin making magnetic element 9 spin as well, transmitting this action to first sensor element 2, which is
&ectricafly connected to a magnetic-signal-to-digital-signal 5 converter device 34, and where converter
34 will transmit the digital signal to a microcontroller (not shown) of wireless electronic: measuring
prepayment and water or gas supply cut device 13, Rich will register how many cubic meters
circulate through meter 18. Then the water circulates through closing mechanism 1 of supply and 10
closing chamber 43, which can be found open or close.d depending on the instruction given by the

microcontrolfer! In AR Event tRd e S Gpeht thPat8wil '@t ate To heker 2@ PIEtRIK, meter
16 of the presentayenion 1o0ies SReonsalety sensot slamene . qrdera eter o peering o
| rs$ 37, 38.

any of 15 protectivé upper or lower co Second safety sensor elements 3 are connected to

wireless elegtiopicRIegsyfing. A eRAYMERL ANd WALET,Qr 98SsupPY L4 deviee 43.dp e guepkany of
upper or lower chambers 37, 38 of meter 18 gels unhooked irom main body 31 of the meter, wireless

elec,tronic measwieg 2@ prepayotent andewater®r gas swppiy stitdevige di3tof-the) metes Wil send a
signal to activate c,los ng mechanism 1 of supply and closing chamber 43 to stop working
automati®ally untika ttechohdoiamefrSrh, the sdrvidescentpamy aetestalishas it Iihemieter hasigital
bidirectional system, that is, it always accumulates the consumption in a positive 25 way regardless of
the way it is TéHhekte® 28 MiARRYAIAS EBAtrdIRs anthEHEduILH WHIEE SepPly, SHRtdr ABiwill
include and additional sensor element to detect the water flow throu§9h the faed line.. '5his Wateﬂr How

sensor elem@iitS LoHNEcREGB WiFBRLS 812 tr‘gl?ir:erheoarsgrﬂ?g,sﬂlrgﬁ vt ARY '\f/gtér or 8&% pply

will register how many cubic meters circulate through meter 18. Then

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.



5 cut device 13 with We purpose oi receiving a signal from the sensor element (not shown) in order to
detect the water How. in the event the water How is not detected (that s, there s air in the feed line),
wireless ele.ctronic measuhng, prepayment and water or gas supply cut device 13 will send a gnal to
open a relief valve (not shown) to 10 rele.ase the aft trapped in the pipes and which could have
circulated through the meter and be registered as consumption. Figure 3 shows a functional
simplified Nock diagram of a water or gas meter that integrates the wireless prepayment system which
monitors the supply in rn" and gets sig ficant information about such 15 meter, and which is the

appropriate one to BE (ESPHT IcEOHERLA A prAEREY KibY@heEnt Bpt‘hlé/.pr@seetﬁtrin\/%ﬁﬁgﬁ. W
measuring ohebet 32 e amoun ohwAIahat ows iaugh metey J8 s regsters and s,

transferred by means of a magnetic, sensor element 2 to a magnetic-signal-to- al-signa

converter which,ieeards and Fansiosms ing WEAWNOHSE SRS BSIdeRRASUTIGEhaBREE 32 o

regardless of the spin direction due to the tact that magnetic sensor element 2 only registers the
magnet polafity avbich wilkgarorihe direatian the wates o4 gasaees n\Wirglessrelectipnic meppuying,
prepayment and water or gas supply cut device
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



25 13 receives the signal from the magrienc-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 recorded in
a non-v latile memory of i.nicrocontroller 5 6. Such rificrocontroer 6 of the wireless electronic
measuring, prepayment and water or gas supply cutYRvice receives power supply from a battery 8.
The micio.ontroller 6 01 the vidreless elec ronic measuring, prepayment and water or gas supply cut
device 13 also receives a 10 signal from second sensor ele.ments 3 (e.g, magnetic sensors) in order

to detect whefHeY Sy O PG RIRERS E6Ters il BEERAMbUBEANS BhaldfteAERHE 8MBodiment
particularly iglated to yiatarmeasying, isieconralier 6 oty slesssisetionic eas d, prepayment
I e

r
| .
and water or gas supply cut device 13 recelves a signa 15'Trom an additional sensor element 10 to

detect the waieyHewyn tha eyrntibenyater: Eow ipaal detesigd, micrgeqntraiap fayould pelivate

relief valve 11 to release the aft trapped in the pipes Asmenti madbefore,'wirelesselectronicmeasuring,
prepayment\agid wiatersoragas stpphy getodenice hbimoludesiac2Onmiereoepnoliar & ecwiietesse r
reader-writer dev ce 7 and a supply inEerruption device controller 5. iVlicrocontreller 6 displays,
among othebfunStiors, inforneationtabdet thé rn3f arhoentvofneatersor gescpreviotisly prepaidrand
available for the user, as well as the time when this prepaid water or gas amount can be downloaded
from a 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.



25 wireless card 15, along with information about the state of battery 8. 23 Wireless reader-writer
element 7 is responsible for detecting a prepaid card 15 to then send a valid card signal to
microcontroller 6 and start monitoring the wireless prepayment system and the water or gas M3 supply
to the meter. 5Generally wirelessreader-writer elementis act vated periodic:ally under instructions by
microcontroller 6. On an alternative embodiment, miérdcontrolier 6 will activate wireless reader-writer
ele.ment 7 by means of a signal sent by a button 12 located on the upper cover of meter 18 in order to
start the information transference 10 between virire.less intelligent card 15 and prepayment meter 18.

Intelligent card Wiré%@? P@é&eﬁﬁﬁt@? E]@%'éﬁf?ed]emferl'ésg dr%ﬁé‘)ﬁﬁé’ﬁ’t%%t%rﬁodf BlHELE8 iﬁvention
ransfers, o g fist gmboliment, e nfprmation about prepayment wieless, ielioent cads it a

microcontroffer n a second embodiment, intelligen ess reader-writer element 7 will

transfer the infQymauon aboHs miqwg(omr@"wi Afrogy "lﬁtésb 3§ medntellgentcard 45t fommypication
e

about the information between wire.less intelligent card 15 and meter 18 takes place via a printed c
rcuit board agtefaa hv°and@omenmory nsegedrin prepayment wireless card 16, being both 20 sensitive
to the radio frequency band through which it is transmitted. Preferably., wireless card reader-writer
element B is an intégeatedadirguit thatdesects the presendéesf a prepagnmentivirslessacdrdaitedrprets
the commands of such card and creates and sends a radio Frequency power signal. Antenna 14 also

receives theRMARGES i the! DY PAdIB FéH Gy pEWeMdRfitf SBAEIEPetifg tHEpRIEEE] B Mtlio

embodiment, microcontroller 6 will activate wireless reader-writer
element 7 by means of a signal sent by a button 12 located on the
upper cover of meter 18 in order to start the information transference

10 between wireless intelligent card 15 and prepayment meter 18.
Intelligent card wireless reader-writer element 7 of wireless
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



24 frequency data transmission stated by 1ISO 14443-3A standard, and by ISO 14443-4A standard, or
even by any other protocol regarding radio frequency data transmission appropriate for such purpose.
VVireless card readerwriter element 7 generates 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 presence ol a prepayment wireless in "I'Iigent card 15. At detecting the presence of a
prepayment card 15, wireless card readerwriter element 7 reads and transfers the prepaid amount in
ma 10 from the prepayment wireless card 15 into the microcontroller 6 after following a verification and

validation of C&RHUES6Y nikHAs SRR’ Rbntd8LRMHHBY motlid S Sucr RirdlRES4ad redd8r-writer
7. Thatis, sych pagsyptionjdegryption adrl#e éerrige\z/se%n% va%(%ate t%mquigégigi}gbsa{g %I#?res the
i ITer

information recorded in the 15 microcontro memory, such as the contract number,”meter number,

date when caxd was s 10adGdy SREEY kA% IRIOTIIRUANABRMS RIEPAI] BT 3 QYR water or gas,

prepaid M3 amount to be transferred into the meter under downloading method, etc. If this information
is not vernied and valickated stheanendes avik nay tiassfer| 26hthe prepayment trformation enthe M3
amount from card 15 to meter 18. As for prepayment water supply, and more patrtic,ularly, controlled
and schedlulegldiatéresupplysinformetiors gboat thiertiaret evhen waterf isnstippliéd s Oisplayethge

Once prepayment wireless card 15 is verified and validated, 25 data on the prepaid fil3 amount of
water or gas s Hfisfafér friot B 28 RRE(ESs SheslifjeAEEHEAPiNtE MRFotdntrdIIET 6 FiaSkifeless

der-writey element 7, where mi troller 6 has the function of deducting the 1/1 t of
water or Ga e AR GG B Bor TR CIto HAROR o 155  GHAM 163 dndn 8 eually

stored 5 in th, F é%ﬁ'i‘nge’méy o {1@@5%°§é‘tr8'4era6 V]é'?igg ggmreorﬁ theamoynt deghstin rora 1hg

prepaid water or gas supply as the user is consuming each m3.
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



Alternatively, relevant 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 and intelligent card
15 is partic larly carried out by microcontroller 6 via \R| less reader element 7. On an alternative
embodiment ol the present invention, the 15 wireles?ﬁrepayment system for water or gas meters
using a vvirele.ss intelligent card includes automatic water or gas supply cut mechanism 1 to user 19.
Figure 3 speciflcaHy refers to the wireless electronic measuring, prepayment control and water or gas

supply cut d&vice 1800 4 XOR GRS Whith!MJRitorE SANAEET 6 gbs dabl Soeektabhiamfbnt
supply 1. Onarsferied grmpodiinent afihe present nentgpicracepiraley e ks oy mayy water

or gas m3 the user still has available.. Thus, microcontro will monitor user 19's water or gas

supply or supgly ¢tfing thel YRICaH, SNEUSET 1 WRLET OF GRSSUPRIEGHY MY (@ke Rlce Apwhen the

available water or gas amount stored n the memory of 26 wireless &ectronc measuring, prepayment
control and wates @mgasssupphyf cutrdenice bhofneeterclBa whieli is read by vicrecentsoligiob s
equivalent to zero. Water or gas supply will be restored when the available water or gas amount stored
in meter's membhg 18 asdd medmigroefontiolterc®, risrgridatetthaih zBroc Midradentrioleaénofuviteless
electronic measuring, prepayment control and water or gas supply cut device 13 will, at ail times, read

the M3 amodftEi/ailable. \iater Bt Qa8 SBIPBAF cUlAdEstablishrieht RURBlidedSyiMans6f a tontroller

5 of wireless electronijc meaSLhrir;]g3 prepayment c:ontrol
consuming eac .

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



10 and water or gas supply cut device 13 which sends a signal to supply cut/reestablishment
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/reestablishment mechanism 1 can be, on a
preferred embodiment, a valve operated 15 by an engine that activates a gear tra n and the sliding
disc over the fixed disc: at the same time, having opénings distributed in such way that under a certain
position the water How is closed and at 90 degree turn the opening coincides to let the water that
opens or closes We water or gas supply: circulate. The water or gas supply can 20 be cut off via

controller of EHGINES,  HAFAHAS tHEGarvction Bf dH&RAY Breldsing VAR 1 Whehahidrotbriidfier 6

gives the supply cut device 13 of meter 18, which is read by microcontroller 6,

is equivalent to zero. Water or gas supply will be restored when the
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



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. Controller 5 opens or doses by means of a 25
solid-state device. When mic:rocontroller 6 reads that the 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 valvé fs open or closed. Then it will send an interrupt
signal to control 5, f appropate. 5 On an alternative embodiment of the present nvention, wreess
prepayment system for water or gas meters can be configured by means of wireless intelligent card 15

ill such way H&f ffétdP 18'¢ar'8heN BtaidEe T t_HAiMSHRE YAy 18 GShG ah ittéthdl fifter to
activate the \(/)%?ﬂiyg(%lgsi\pglg/ontrsql e&r%S 8% thr% g&or{nser%tfprseé%est oo%_lgglq%ingam '&hfﬁd%mo%'i N As
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prey usly mentioned, intel gent car will be reusable specitic to each meter, that'is, it must not

be used on moerehanQne waler orgas Metehy SYARIEPRYIRENt Y gigss Ntelfigent sard ipeludes a
microcontroller 16 and an antenna 17 The personalized 15 nformat on on the card is recorded in
microcontrofien d6 internalgeemosy, Rieterally, the mielligeot eard isthefsizedtb preanwentional credit
card and can follow 1ISO 14443-1, 14443-2 14443-3, 14443-4 standards, though these requirements
are not nfandatory Qikewise!ltthenasevef prepayiert wirefessanteltigent icands ohi aprepeyahesns m' 20
supply system for water or gas meters of the present invention has two main lunct ons: 11 transferring
the prepaid RY 8RBURtDF Watep B? Fad HtotiFe Phrel; QRecBIARY ™ the WifkfessHartdinf6indtibn on

water or gas M3 consumed during the lifespan of the er without the need of hiring a techn ¢ n or
getting sgph'igﬁc,aaqéd%%nav%%r g mterﬁ ent cardrq%t n suc"h way tehat metgr }98 can

open or close at a certain time of the day by using an internal timer
to activate the opening/closing controller 5 at the moment pre-set on
10 closing mechanism 1.

As 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 systems to read the meter. 28 While ope.rating, the prepayment water or gas admnktraflon
system, by means of a wireless intelligent card of the present invention, receives the rn3 supply in its
meter v a the wireless electronic measuring prepayment control and water or gas supply cut 5 device
which carries out the task of detecting and validating a prepayment card as well as of monitoring the
prepayment and water or gas supply system in accofdance 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 th& X3mnAPEAGSH End HEnifr AR EKE "hidf8LEBhtrBlie P8 ScAHIRY B AR ation
ial ports wit ich it will be | t ication, Then, itwil fi irel
serial ports Vs"g'%t"&krlhc hWi r%% é‘n”%otncif?ag fjag eﬁ‘%‘zﬁﬁt g%éfggehtwgg%' Iqure ireless, 42 vy

intelligent car reader-writer elemen ard. Once the ports have been

activated and,yirgless readerurites elementy has,besy configired, migroconiroligr6 rgads the stored
data, such as client's serial number, water or gas re stored during the lifespan of the meter (the meter
serial number wilt henreachenly 26 attsqhagmegivercthet faat § meveracbanges)aAften puch data has

been read, a timer in microcontroller 6 gets started in order or an interruption to be generated every 70
millisecoldstand eeicrodontnolles & tcas carry dutea SpedificathskieNkicrbicantreler 6\héd gbepthrough an
inactive state, that is, it stops functioning at all and 25 "goes into a standby state" in order to save the
maximum ambtReymeat card 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



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 signal to the opening/closing water or gas supply
mechanism 1 v a supply-cut controller 5 (block 30) ir?%rder 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 Onthes ﬁfgecmc embod Tient for a water meter, mcrocoritroHer 6 also

verifies the S14fd P v&B §8|¥50M15r(?) RUAB)! §¥ n6 vi:i8r QB iCANEEY ! nifeFod BRFIIER will
send a S|gn%l tg pgn arq (Ialg; 1% Vﬁ|vet%% %ontﬁh?e aft tﬁaQRed in tgﬁe terrglgg% és rqlegs&% Ebl? k 50),

and |n|crocon ro ver ies ft'there are specilic openlng/c osing insfructions under sc shedule (block

60). In case (cnggyaﬁg[g@g\getothﬁérypén@\)tlon will be recorded in |ts Hash memory (100). On the
specific embodiment for a gas meter, microcontroller 6 20 will not perform blocks 40, 50 and 60.

Then mic,rocontrolier 6headsathe balamneedl éha metet, the watat or gassrad acowntlated,igy aeans of
sensor &lenient 2 (block 90), regardless of the water or gas flow direction because sensor element 2
detects the gt pdlaritiesdnespe e bktheé divedtion\2% the hvatenoregas flows) weing theer s’
measurement bidirectional. 30

sensors of the meter (block 20). If it is activated, microcontroller 6

will send a signal to the opening/closing water or gas supply

mechanism 1 via 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).

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.



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 verifyigﬁethe state of

I

valve 1 (blodR 2618 68EBME id MePatiR! IibPdciitrdlleF &' Setds ¥ BighdI P Edntrdliers ViHich
I ly. ing/closi hani I in ord he 15
closes water, 0125 SRRl SReNg/ciosing meshapisy valve I (bioek 130) I ofder 08108 e,

water or gas supply to meter closing valve 1 in (block 130), lglcrocontroII@r reads t
information displaygd @nthe sereen 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 meteO(bloek i 66)o 20 ndhe ptiiertand; dfdbe badantet eeask iy @dock 1146) is greater
than zero, microcontroller 6 verifies that valve 1 is open (Nock /40). If after verifying valve 1 (block 140)
the outcamenisnegative ligidrodOritioller Besehidssaasighal te egmtsollbe5weich péefoents!tiveatesk 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 180)9 RfcrO¢BRINIRP E31 BIEAGS tRE im@rﬁ’%iﬁﬁﬂisﬁlw&g Oif tHeesdrd@ntBemesd 18 (block

160). H . if the qutcome determined in (bock 140) is affirmative, c., valve 1 |
mictoconrohb6 AL e b S Bepibybibor e HEAISH T OAY Eioct 16bj BARLP Hriying

M R AL LR S A
(Block 170) srthe Ryepsigdcrneq then migrpcoptreligr S verifies thatthe sadigrfrgarensy ggagrajor
10 the microcontroller checks if the water 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



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 n (Block 180) is negative, then no signal 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 routine as describad in Blocks (10 a 180) is resumed. W 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 th& Vieft§ (B1Gck P20)" 2L AWHEH e ¥8reR VN HF (BRoEKk 4170 Bbfreshdnd fF*m3", m

crocontroller1 Bi.riﬁqﬁ 3?\1Neee\:/ 81; thei {elqﬁfsere%duetrévc\)/%t%r ebeénﬁ?h{%lg% 2|On0); EMQ% #evem éthelzsw eless

readerwriter é%er e.nt being switched off, rnicrocontroller eturn to an 25riactive state in order to

save th? maxi v Ameunt plenergy| 32 pqss;lgle WB%‘,’VaWFS A haFet signaly(Black §0) and
the routine as described ill Blocks (10 a 180) is resumed. If the result of verifying the state or the
wirele.ss readecmitarn elempiy is yegative; eeaoingsthad the atiseless seadeswyiter element is
switched on, then 5 microc,ontroller 6 switches off or deactivates the wireless reader -writer element
(Block 21®) and thé¥f taicrocenttvlleg 6 Wilkrettiratd anfinaetve istate indarder o save ghe lmaximum

amount of energy possible from battery 8 while waiting or an interrupt signal (Block 80) and the routine
as described'if BIGcks (1 0Fa 160)i8 redum@dd. 10 99 §cid&htrdller 6 %18& earrids' ut tHe ruhéfions or
reading the stored data, vTri ing and changin%he sgate of valve 1, an(h?reviews that the screen is

va

shown on th@mé?ecrqgta{&_ eldedti/até ﬁﬂet_ Elé CreRfEF ARniter 2 %’P‘lt,?ﬂhé ‘?Nilﬂ)%%éed to
o LS AR e TS SR o s gr e
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).

llm3ll,

When the screen shown in (Block 170) corresponds to
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



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 presér?t 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
possible while waiting for an interrupt signal (Block 80) and the

routine as described in Blocks (10 a 180) is resumed. If the result of
verifying the state of the wireless reader-writer element is negative,
meaning that the wireless reader-writer element is switched on, then

5 microcontroller 6 switches off or deactivates the wireless reader-
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



one ritelligent card 15, one w Il be deacUvated according to ISO 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
wUlI 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, thg}%ystem selects the 10 card (Block 250)
according to radio frequency data transmission protocol (for instance, that spec fled in the ISO
14443-3A standard, and including that specified in the ISO 14443-4A standard), After select g the card
in (Block 2567 tHe WitBI&sd Péader i Ge UleENT 7(HUthBAEAMES thE&Hrd WrHFtHE dfgRAPsiHAfure or

H A id f d with 'S, | lock
ine amount o 45 isRF R oLwale ok a3 A0yl e agets s lumbet (Blogk, 1o

260).fvlicrocon rolle nverifiesiftheintélligentcard corresponds to't
does not corfespeRdsie this Reler dyirelessrepdenyriter elgment 4o R | Eein tosan,ngat\if g, gtate in
order to save the rnaxrnum amount oi energy 20 possible from battery 8 while vvaiting for an inte.rrupt
signal (Blocki 80} and the irouting asadese heckin2Blocksn(@ 0na A8 )kis s essimesl FHaowevek i the eard
does correspond to this meter, it WW then read the balance on the card (Block 280). At this point,
rnVroconbroffer \8iVerifigslilnthtoprepaidniatdlligentstate has ceedie (Blozk 290, iftthe 2% awvtoomme in
(Block 290) is negative then rncrocontroHer 6 will return
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.
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



34 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 remaining bAANEE6h e HEk: E108k%A0) Andhtfds! tHe BLarEE dBWHIBAHEd Pdnf &S5 to the
ining bal t ter ([flock 320). T id bal [ting f t ti
remaining ﬁ?é]%e'}??%z g:o%e Bt Qt[teorC 20| er\}vsgi/g)ﬁqgr %ﬁnFﬁtreersrlﬂ r’?%&)ﬁiﬁa&%ﬁ’l’g@'on

carried out i loc IS sent to the water or ga ter's Hash memory by means of

microcontroligy 6 /Afer Freelying fhe nevy Balangs @riat Bis sawe ime, migipcostialler 6 sends the
riformation generated concerning the water or gas consumed by the user during the lifespan of the

meter and atyaunlawfiut use pBthe etento istelligient gainde] St (Block 340y ibfiter 20 hamirg sentithe
information to intelligent card 15, rnicrocontroller 6 will return to an inactive state n order to save the
maximun® amoant of Emerdpapassibleofromtieatiesy 8 velsile wafiing foreardimvendwst digmhal(Blotk80) and
the routine as described in Blocks (10 a 180) is resumed. 25Although spec c operations of thisnyention
have been B3af8ciseTtPandAflustrated qistoBliBlsSidRHosE %anét\/\/’iﬁw RASWIEHG e BAthis Urea that

other changes and modifications, will
ga?l ogthe prepanldv\f)alance 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



have to be made 'A hout 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 wthn the scope of this invention. 36
CLAIMS |, A prepayment method for suppl; ing water or gas kJ ng ij a eless 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 ireless intelligent cards and a water or gas
supply opening/closing mechanism, and iii) network which includes at least one point of sale terminal
with a pair of safety modules, a server connected via an interface to a b' ling 10 system which keeps

the service SUppREHREGhtabale MUHEH GAe mbthcd OMPASitg e stipeTr: P e tfingtHE status

of the water or gas supply meters openinglclo ing mechansrn hi order to determine if it is open pr

c,losed; 15d‘é[ﬁ¥¥i§ Ise8 stﬁeﬁ'tﬁe%&%or%gr{: tr?ghu%pe(r:ﬁéla oé\)/\%er“d %Omwgatmﬁs WP
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.



protective covers of the meter to determ e if the meter has been tampered with; emitting a radio
frequency signal Irorn the- meter via a wireless electronic, measuring, prepayment and water or gas
supply cut 20 device; determining if there k more than one prepayment wireless intelligent card vyi
hin the detection field of the water or gas meter; 37 seectngtheprepaymentvvirele.ssintellige.ntcardin
accordance with a previously determined radio frequ%ﬁcy data transmission protocol;

exchanging inlormation between the meter and the prepayment 5 wireless intelligent card through
radio frequency; ;authenticating the prepayment wireless intelligent card and the wftekss reade ter
of prepayment wireless intelligent cards, simulta By means of two or more digital signatures
and the meter's serial number; 10determining if the prepayment wireless ntefflgent card has a rn3
prepaid balance which is above zero; downloading the amount of purchased service in prepaid
from the prepayment wireless ntelligent card and storing ;t n the meter's memory;

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, the
method comprising the steps of:

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;

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

20 device;

determining if there is more than one prepayment wireless

intelligent card within the detection field of the water or gas meter;



15uploading all of the meter state n ormation to the prepayment wireless intelligent card and recording
it in the memory of said prepayment \wireless intelligent card, where the information gene-rated is in
relation to the water or gas that has been consumed by the user durng the We span of the meter and
any unlawful act or 20 manipulation of the meter; and electronically registering the water or gas
consumption, characte zed by comprising the addit ohal steps of: verifying if there k nformation
about the water supply at a predetermined lime,predetermined rn3 amount or both; 25detecting water
How via the meter; and 38 in the event d not detecting any water flow, sending a signal to open

the relief vafte 11 oraef t'Rfeast Shy it EA7Y TR8H the WatdPSipes. 828 NIdelHr to Fégiter He
bdrectonal Cé’cr:'ﬁ%g‘é)éjr%eff WRHRT 0% 935, W8 GOIDPISET e rmin SUETENS 78N AW &) Ingludes an
i

entrance hofe and an exit hole:

transmission protocol;

exchanging information between the meter and the prepayment

5 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
meter’s serial number;

10 determining if the prepayment wireless intelligent card has a m?®
prepaid balance which is above zero;

downloading the amount of purchased service in prepaid m?®
from the prepayment wireless intelligent card and storing it in the
meter’s memory;

15 uploading all of the meter state information to the prepayment
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

20 manipulation of the meter; and

electronically registering the water or gas consumption,

characterized by comprising the additional steps of:

verifying if there is information about the water supply at a
predetermined time, predetermined m® amount or both;

25 detecting water flow via the meter; and



a measuring chamber within the meter's main body; 10a supply and dosing chamber within the meter's
main body and flu d communication with the measuring chamber; a water or gas supplylcut valve
within the supply and dosing chamber; a pair oi upper and lower protective covers oc,ated on
the main 15 body of the mete and a liquid crystal display located in the upper protect ve cover,
whe.re.in it is composed of: a wireless electronio’c8measuring, prepayment and gas or water
supply cut device located within the upper proEecUve cover of the 20 meter's body, where n the
measuring chamber inc,ludes means with which to register the bidirectional consumption of water or

gas, wher&n the mEhn8 fo $¥GitePth8 HiditBLEGHH] UMb of R 4teS 6NGA8 Bré SdRPpBSE] of a
nutating cise, 300, UpRer 3061 I9Wer F0YerS, WHISIL25 g% JWLAUNG IS (O kERR 3 gopfiopgnd thus

ensure its
water pipes.

5 2. A meter to register the bidirectional consumption of water or
gas which comprises:
a meter’'s main body which includes an entrance hole and an
exit hole;
a measuring chamber within the meter’s main body;
10 a supply and closing chamber within the meter’s main body and
in fluid communication with the measuring chamber;
a water or gas supply/cut valve within the supply and closing
chamber;
a pair of upper and lower protective covers located on the main
15 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
supply cut device located within the upper protective cover of the
20 meter’s body,
wherein the measuring chamber includes means with which to
register the bidirectional consumption of water or gas, wherein the
means to register the bidirectional consumption of water or gas are
composed of a nutating disc and upper and lower covers which

25 enclose nutating disc to keep it in position and thus ensure its



39 correct measuring movement, a rod one end of whch s located in the center of and extending
upwards toward the nutatUig disc through the upper cover which encloses the nutating disc, and a
magnetic element on the opposRe end of the rod, 5a first sensor element located on the adjacent
external surface of the measuring chamber of the meter's main body and within the upper protective
cover, where the first sensor element registers the sﬁ’lﬁs of the magnetic elerne.nt transmitted by the
nutating disc n order to then calculate the volume of tn3 circulating within the 10 measuring chamber,
where the f rst sensor &lenient is capable of recordina the consumption of water org%as regardless of

the How dirdtdigif C! M& LBHVEMING AP B2t mAghetc¥igh&NtPd Ytk ighal 8ACREL D RE nisi
sensor elemepf (o cofivert ine magneic, Sjanpl 13.Produced by e sains.of the magnetis ¢ lgment o
r IC

a digital signal, where the converting d Is also electrically connected to the vvireless e.lectronic

measuring, prepaymest.eantighapd wales ifgas supply fit devige. aybere the yirgless legtiopic:
measuring, prepayment control and water or gas supply cut device receives the 20 digital signal and

then transmits dint@ the diguid €rystpbi§spay fod itst sulseguent visualization; a closing mechanism
which ncludes a gear tra n a sliding disc and a fixed disc: which can open or close the wafer or 98
supply, where the epéniay oeolesing earetrdin ¢ eperated by anaghgine ) U@ atelrwates or igesesupply
cut device which is electrically connected to said engine a printed circuit board antenna to
communicatethé ferPasen Vid radivfregiieAty HaweEr WeSwireléss iteligdrccatdiang thee

upper protective cover, where the first sensor element registers the
spins of the magnetic element transmitted by the nutating disc in
order to then calculate the volume of m?® circulating within the
10 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
attached to the first sensor element to convert the magnetic signal
15 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,
prepayment control and water or gas supply cut device receives the
20 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,
where the opening or closing gear train is operated by an engine,

25 which is controlled by the wireless electronic measuring, prepayment



5w r el ess electronic measuring, prepayment and water or gas supply cut device; and a battery
located above the supply and cut chamber, which provides the energy for the \wireless electronic
measuring, prepayment and water or gas supply cut device to register the 10 bidirectional
consumption c4 water or gas, to the engine which powers the closing mechanism and to the liquid
crystal display. 3. The meter as set forth in clairf %, further characterized because We upper and
lower protective covers are each comprised of 15 a second sensor elerne.nt to register the opening of
E...ithe.r of the upper or lower covers, where in the event that at least one of tk}lﬁe%mer or lower covers
toil

has been urBBKEF HOMIh MBt&FS MAinctidd§ Stne fdtdr Gl SudHRAHESR' RE SEPACKuntil a

technician ir(s')mI 5h% r§§mpeany re-establishes it. 20 4. The meter as set forth n claim 2. further
characterized because the water circuli. ng through the entrance hole of the meter's main body enters

the measuring chagigr; Gausing fae AUEKIAEISA {0 SR AR IR IANRMILdLS: FIafNgG Me¥erpant to
the 25 magnetic element via the rod, where the hrst sensor element detects 41 the number of spins of

the magnetig elemetito fre qubhe etertasessat forth inclaime 2 sfuithen chanacterizer becausedhe
closing mechanism also includes a pair of sensors to
5 wireless electronic measuring, prepayment and water or gas supply
cut device; and
a battery located above the supply and cut chamber, which
provides the energy for the wireless electronic measuring,
prepayment and water or gas supply cut device to register the

10 bidirectional consumption of water or gas, to the engine which

powers the closing mechanism and to the liquid crystal display.

3. The meter as set forth in claim 2, further characterized
because the upper and lower protective covers are each comprised of
15 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
technician from the company re-establishes it.
20
4. The meter as set forth in claim 2, further characterized
because the water circulating through the entrance hole of the
meter’s main body enters the measuring chamber causing the
nutating disc to spin and thus transmit its rotating movement to the

25 magnetic element via the rod, where the first sensor element detects



5 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 wreess electron ¢ measuring, prepayment and water or
gas supply cut device. 106 The meter as set forth in claim 2, further characterized because the meter
is composed of, n the event of limit-id and scheduled water supply, a sensor to detect the How of
water in the supply line and a relief valve. 157. The idter as set forth hi claim 6, further characterized
because the water How sensor is connected to the wireless electronic measuring, prepayment and
supply cut device hi order to receive a signal from the sensor which detects water Hon in the event 01

not detectind HhyWHEEH&Y, TRETk8L S EIBFSHIE e £d§RG 20 prepayment and supply cut device

wW send a sqgnal to open the rel ef valve in order to release any air contained within the pipes and wh
ch could c rculate via the meter and be registered as C onsumption.

5. The meter as set forth in claim 2, further characterized
because the closing mechanism also includes a pair of sensors to

5 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.

10 6. The meter as set forth in claim 2, 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.

15 7. The meter as set forth in claim 6, 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,

20 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.





