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PREPAYM ENT SYSTEM FO R SUPPL YING W ATER O R G AS BY 

M EANS O F A WIREL ESS I NTEL LIGENT C ARD AND M ETER FO R 

S AI D  SYSTEM  

 

FI ELD O F THE I NVENTION 5 

 

T h is  i n ven t i on  r e fe r s  t o  a  p r ep a yme nt  s ys t em  f o r  s up p l y i ng  

wa t e r  o r  g as  met e rs  an d ,  m ore  pa r t i c u la r l y ,  t o  an  e f f i c i en t  me t ho d 

a nd  s ys t em  tha t  co n t ro l s  t he  su pp l y  o f  wa t e r  o r  g as ,  g e t t i ng  a t  t h e  

s ame  t ime  s ig n i f i ca n t  i n f o rmat io n  o f  t h e  me t e r  b y  m ea ns  o f  w i r e les s  10 

i n t e l l i g e n t  ca r ds .  T h is  i n ven t i on  i s  a l s o  r e l a te d  t o  a  me t e r  w i t h  t h e  

p u rp os e  o f  meas ur ing  t h e  g as  o r  wa te r  c on sumpt i on  e lec t r on ic a l l y .  

 

B ACKG RO UND O F THE INVENTION 

 15 

So  f a r  t he  wa t e r  a nd  g as  u t i l i l i t y  c om pa n ies  h a ve  ca r r ie d  ou t  

t h e  c on sum pt i on  rea d ing  o f  su ch  se r v ic es  a t  t h e  u se r ’ s  p la ce ,  so  t he y  

l a t e r  c an  b i l l  t h e  c o r re sp ond ing  se r v ic e  us ed  b y  t h e  c ons umer .  

Ho we ver ,  n e w te chn o log ic a l  s ys tem s  h a ve  be en  p r op os ed  la t e l y ,  su ch  

a s  a  p r ep a ym ent  su pp l y i ng  s ys t em f o r  e l ec t r i c i t y ,  wa t e r  o r  g as ,  as  a  20 

wa y  t o  o ve rc ome s ome  o f  t he  d is ad va n tag es  t r a d i t i o na l  b i l l i ng  

s ys tem s  h a ve .  

A  k in d  o f  p r ep a yment  s ys tem  wa s  d es ig ne d  in  o rd e r  t o  p u rc ha se  

t h e  e l ec t r i c i t y ,  wa te r  o r  g as  su pp l y  d i r e c t l y  f r om t he  cen t r a l  s t a t ion .  

T he  i n f o rmat i on  abo u t  t h e  amo un t  pu rc ha se d  i s  t he n  t r an s f e r red  t o  a  25 

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 c ent method and system that controls the supply of water or gas, getting at the 10 same time
sqnWcant information of the meter by means of wireless 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 utility companies have carried out the
consumpt on reading of such services at the user's place, so they later can bill the corresponding
service used by the consumer. However, new technologic,a1 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 traif ional billing systems have. A kind of prepayment system was designed in order
to purchase 
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me as ur ing  de v i ce  i n s ta l l e d  a t  t he  c l i e n t ’ s  p la ce  ( f o r  i n s ta nc e ,  h i s  

s t o re ,  e s ta b l i shm en t ,  o f f i ce ,  h ome,  e t c . ) ,  wh ere  t h e  se rv i c e  i s  us ed .  

T he  s ys t em  re ce ive s  t he  in f o rmat io n  a bo u t  t h e  p r ep a ym ent  an d 

t r a ns f e rs  t he  amo un t  acq u i r ed  a t  t h e  c en t r a l  s t a t i on .  T he  m ea sur i ng  

d e v i ce  us ua l l y  co ns i s t s  o f  a  me ch an i c a l  me t e r  l oca t ed  o u t s id e  t h e  5 

c l i en t ’ s  p lac e .  I t  ge ner a l l y  i n c lu des  a n  in t e r f ace  o r  t e rm in a l  p la ce d  

a d ja ce n t  t o  t he  me t e r ,  i t  r ea ds  t h e  p re pa ym ent  i n f o rmat io n  o r ,  

a l t e rn a t i ve l y ,  su ch  i n t e r f ace  i s  c on ne c te d  b y  m ea ns  o f  a  c ab le ,  o r  b y  

me an s  o f  t h e  s ame  ca b les  o f  t h e  wa te r  o r  g as  s up p l y ing  s ys tem,  t o  

t h e  me t e r  i n  ca se  t h e  l a t t e r  i s  l o ca te d  ins i de  t h e  c l i en t ’ s  p la ce .  A  10 

d i sa d va n tag e  t h ese  p r ep a ym ent  s ys tem s  ha ve  i s  t h a t  t he y  n ee d  

s pe c i f i c  d e v ic es  wh i ch  a re  e xpe ns i ve  a n d  d i f f i c u l t  t o  ins t a l l .  Ano t he r  

p rob lem i s  t he i r  l ack  o f  ca pa b i l i t y  t o  s en d  b ack  t o  t he  ce n t ra l  s t a t io n  

t h e  i n f o rmat i on  abo u t  t he  co ns umpt io n ,  t he  wa y  t he  c re d i t  i s  us ed ,  

wh i c h  m ete r  i s  us ing  su ch  c re d i t ,  as  we l l  a s  i n f o rmat i on  c on cer n ing  15 

u n la wf u l  us e  o f  t h e  m e te r .  T h is  k i n d  o f  s ys tems  i s  k n o wn  as  

u n id i r ec t io na l  commu n ic a t i on  s ys t em.   

An o th e r  k in d  o f  p r epa yme nt  s ys tem k no wn  i s  a l so  ba se d  o n  

p u rc ha s ing  t h e  wa te r  o r  g as  se r v i c e  d i r ec t l y  f r om  th e  ce n t ra l  s t a t i on  

o r  o th e r  p r e v io us ly  a ss ig n ed  s t a t ion s .  T he  in f o rmat io n  a bo u t  t he  20 

am ou n t  pu r ch as ed  i s  s to r ed  in  a  m ag ne t i c  s t r i pe  ca r d  o r  i n  co n tac t  

sm ar t  c a rd s  ( he re a f t e r  c a l l ed  “ c on t ac t  c a rd ” ) .  T h is  p a r t i cu l a r  

p rep a ym ent  s ys tem n e ed s ,  b y  a l l  m ean s ,  t he  mec ha n ic a l  g a s  o r  wa t e r  

me t e r  t o  ha ve  a n  ex t e rn a l  ca r d  r ea der  o r  a  mag ne t i c  k e y  a nd  a  s e r ie s  

o f  ad d i t i on a l  con t ro l  d e v ic es  t h a t  mo n i t o r  t h e  m 3  o f  wa t e r  o r  g a s  25 

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 meter 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
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 insta. Another problem is ther ack 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 nformation concerning unlawful use of the meter. This kind of systems is known
as unidirect onal communication system. Another kind of prepayment system known is also based on
purchasing the water or gas service directly Horn the central station 20 or other previously assqned
stations. The information about the amount purchased is stored in a magnetic sthpe card orcontact 
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s up p l y .  T h e  c a rd  re ad er  de v i ce  h as  a  s l o t  i n t o  wh i ch  t h e  c o n tac t  c a rd  

i s  i ns e r te d  i n  o rde r  t o  t r a ns f e r  t he  i n f o rm at i on  o f  t he  p r ep a ym ent  

s e r v i c e .  Examp le s  o f  t h i s  s ys tem  a r e  d i sc lo se d  in  F R  2  77 7  67 7 ,  EP  0  

8 63  49 2 ,  CN  19 52 61 3 ,  1 95 26 17 ,  CN  2 25 76 36 ,  CN  2 44 42 11  CN 

2 56 50 00 ,  CN 2 72 78 62 ,  CN 2 78 48 87 ,  CN 28 37 79 6 ,  a nd  W O 99 /4 29 63 .  5 

No ne t he le ss ,  t h e re  i s  a  la rg e  d i sad va n tag e  in  t h i s  k i nd  o f  

p rep a ym ent  ca r d  r ea der  me t e rs .  T h e  re ad er  d ev i c e  mu s t  b e  

a cc ess ib le  f r om t he  ou t s i de  i n  o rd e r  f o r  t he  p re pa ym ent  c a rd s  t o  b e  

i n se r t ed .  T h i s  mak e s  i t  vu ln e ra b le  t o  dam ag e  ( vo lun t a r y  o r  

i n vo lun ta r y )  b y  t h e  u s e r ,  b y  sa l i ne  env i r onm ent  o r  b y  re l a t i ve l y  h ig h  10 

h um id i t y .  W hen  the  c on t ac t  c a rd  i s  f r eq u en t l y  u se d ,  i t s  mag n e t i c  

s t r i pe  o r  i t s  c h i p  ma y  we ar  ou t  ca us ing  t h e  c a rd  a nd  t h e  t r a ns f e r  o f  

i n f o rmat i on  d i f f i c u l t  t o  b e  re ad .  An o th e r  p r ob lem occ urs  wh en  t he  

c on t ac t  ca r d  r ea der  i s  c on ne c te d  t o  t h e  m e te r  b y  me ans  o f  a  ca b le ,  

d ue  t o  su ch  c ab le  i s  a l so  e xp os ed  t o  d amag e .  T here  ha ve  b ee n  15 

a t t empt s  t o  in t eg ra te  t h e  re ade r  in t o  t h e  m e te r .  T he  p r ob lem is  t h a t  

t h e  me t e r  h as  t o  un derg o  im por t an t  de s ig n  ch ang e s  wh ic h  a par t  f r om 

i n c re as ing  i t s  s i ze ,  t he y  m ak e  i t  mor e  vu ln e ra b le  t o  d amag e  b y  b e ing  

p a r t l y  e xpo se d  t o  t h e  en v i ro nme nt  a nd  b y  m ak ing  i t  i nc omp at ib l e  w i t h  

t h e  c on ne c to rs  e x is t i ng  in  t he  m ark e t  n o wa da ys .   20 

O th e r  k in d  o f  p re pa yme nt  s ys tems  t ha t  co n t ro l  t he  wa te r  an d  

g as  su pp l y  a re  t he  o n es  t h a t  i n c l ud e  s ome  de v i ce s  t h a t  c u t  o f f  t he  

s up p l y  b y  b e ing  a u tom at i ca l l y  ac t i va te d  wh en  t he  c r ed i t  h as  r un  ou t .  

Mo s t  o f  t he  wa te r  o r  g a s  m ete rs  u se d  i n  t he  p r epa yme nt  

s ys tem s  inc l ud e  me ch an ic a l  e l eme n ts  t ha t  r eg is t e r  t h e  c on sumpt i on  25 

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 2 777 677, 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. The reader device must be accessible from the outside n order for the prepayment cards to be
inserted. This makes t vulnerable to damage (voluntary or 10 involuntary) by the user, by saline
envkonment or by relatively high humidity. When the contact card is frequently used, its magnetic
stripe or ts chip may wear out causing the card and the transfer of inforrnaton dillicult 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 s that the meter has to undergo important design changes wh h 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. 
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o f  suc h  se r v ic es .  T h is  k in d  o f  me te rs  us e  a  me ch an i ca l  r eg is te r  

c omp ose d  o f  a  g ea r  t r a in  t ha t  m ea su res  t he  m 3 ,  l i t e r s  a n d  t en t hs  o f  

l i t e r s  o f  wa t e r  o r  g as .  T he  d is ad va n tag e  w i t h  t h i s  k in d  o f  m e te rs  i s  

t h a t  t he y  a re  e xpos ed  t o  un la wf u l  ac t s  du e  t o  t h e  f ac t  t h a t  t he y  ca n  

r eg is t e r  t h e  c i r c u la t i ng  f l o w i n  on e  wa y .  Ho we ver ,  i f  t h e  me t e r  5 

r eg is t e r ing  me ch an i sm  i s  in ve r t ed ,  i t  w i l l  s t a r t  t o  c i r c u la te  b ack wards  

t o  r eg is t e r  a  de c r eas e  i n  t he  c ons umpt io n  i n  t e rms  o f  t h e  l as t  

r ead ing .  

An o th e r  f au l t  i n  t h e  p rep a ym ent  me te r s  p r e v i ous l y  d es c r ib ed ,  

p a r t i c u la r l y  i n  wa te r  me t e rs ,  l i es  in  t h e  f ac t  t ha t  t h e  m ec ha n ica l  10 

e l eme n ts  t h a t  r eg i s t e r  t he  wa t e r  se r v i c e  do  no t  s t an d  t h e  wa te r  

h ammer  p r od uc ed  b y  t he  h ig h  p r essu re  g ene ra te d  wh e n  t he  wa t e r  

s up p l y  i s  p ro v i d ed  i n  a  co n t ro l l e d  an d  s ch ed u le d  wa y.  T h e  wa te r  

h ammer  end s  u p  dam ag ing  s uc h  m ech an i ca l  e l eme n ts .  T her e  i s  ye t  

a no t he r  d i s ad van t ag e  in  t h i s  k i nd  o f  me t e r  u nd er  t h e  c i r c ums t anc es  15 

o f  c on t r o l l ed  a nd  s ch ed u led  wa te r  su pp l y ,  t h e  m ec han i c a l  e l eme n ts  

t h a t  r eg is te r  t he  c on sum pt i on  w i l l  be  a c t i va t ed  b y  t h e  a i r  t r a pp ed  and  

l e d  t h r oug h  t h e  p ip es  s ta r t i ng  t o  dedu c t  t h e  wa te r  c on sum pt io n  f r om 

th e  p r ep a id  am ou n t  a t  t h e  mome nt  t h e  a i r  c i r cu la t es  t h roug h  suc h 

met e r  e l emen t s .  20 

Ha v ing  t h e  a bo ve-me n t io ne d  f au l t s  i n t o  ac co un t ,  t h e  ob j ec t  o f  

t h i s  i n ve n t io n  i s  t o  p ro v i d e  a  p re pa yme nt  s ys t em  t ha t  c on t r o ls  m ore  

e f f i c ien t l y  t he  wa te r  o r  g a s  su pp l y  by  me an s  o f  a  me t e r  i ns t a l l e d  i n  

t h e  c l i e n t ’ s  p l ac e  ba se d  o n  t h e  p r ep a id  se r v i ce  amo un t .   

An o th e r  ob j ec t  o f  t h e  p r ese n t  i n ve n t io n  i s  t o  p r ov i d e  a  25 

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 reghstehng 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 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 hi a controlled and scheduled way.
The water hammer ends up damaging such mechanicial elements. There is yet 15 another
disadvantage if/ this kind ot meter under the circu 'stances of controlled and scheduled water supply,
the mechanical elements that register the consumpt on will be activated by the air trapped and led
through the pipes starting to deduct the water consumption troth the prepaid amount at the moment
the aft circulates through such 20 meter elements.        Having the above-mentioned lauts n o account,
the object of this nvention 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.
25Another object of the present invention is to provide a 
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p rep a ym ent  me asur ing  s ys tem co nc er n ing  t h e  p r ep a id  wa t e r  o r  g a s  

c on sumpt i on  i n  m 3  u s ing  a  h e rmet i c a l l y  c l os ed  in t eg ra te d  met e r  a lo ng  

w i t h  a  w i re l es s  in t e l l i g en t  c a rd .  An o th e r  o b je c t  o f  t h e  p r es en t  

i n ve n t ion  i s  t o  p ro v i d e  a  p r ep a yment  wa t e r  o r  g as  c on sumpt i on  

me as ur ing  s ys t em  th a t  i n t eg ra tes  an  au t omat i c  de v i ce  t o  i n t e r ru p t  t h e  5 

wa t e r  o r  g as  su pp ly .  

An o th e r  ob j ec t  o f  t h e  p r ese n t  i n ve n t io n  i s  t o  p r ov i d e  a  

p rep a ym ent  s ys t em  f o r  me as ur i ng  t he  p re pa id  wa t e r  o r  g as  

c on sumpt i on  i n  m 3  a nd  wh i ch  b y  me ans  o f  a  w i re l ess  i n te l l i g e n t  ca r d  

p ro v i de s  t h e  s upp l i e r  o f  t h e  s e r v i c e  w i t h  i n f o rmat io n  ab ou t  t he  10 

c on sumpt i on ,  ab ou t  ho w th e  c r ed i t  i s  u se d ,  wh ere  o r  wh i ch  m ete r  i s  

u s ing  t he  c re d i t  a nd  a l so  i n f o rmat i o n  ab ou t  u n la wf u l  a c t s  an d 

ma n ip u la t io n  d on e  t o  t he  m e te r .  

On e  mor e  o b jec t  o f  t he  p re se n t  i n ve n t io n  i s  t o  p ro v i d e  a  

p rep a ym ent  me th od  f o r  t h e  m 3  wa te r  o r  g as  su pp l y  by  me an s  o f  a  15 

s ys tem co ns is t ing  o f  a  w i r e le ss  c a rd - r ead er .  

An o th e r  o b je c t  o f  t h e  p re se n t  i n ve n t i o n  i s  t o  p r o v id e  a  me t e r  

t h a t  i n c l ud es  e l ec t ro n ic  me an s  t h a t  r eg is t e r  t he  co nsum pt io n  i n  a  

b i d i r e c t i on a l  s ys tem reg ar d le ss  o f  how th e  mete r  i s  co nn ec t ed .   

An o th e r  ob j ec t  o f  t h e  p r ese n t  i n ve n t io n  i s  t o  p r ov i d e  a  20 

p rep a ym ent  s ys t em  an d  a  m e te r  i nc l ud ing  m ea ns  t ha t  de t ec t  an d 

r e l ea se  t h e  a i r  t r a pp ed  i n  t he  p ipe s  a nd  t h e  a i r  t ha t  c i r cu l a te s  

t h r oug h  t he  met e r .  Suc h  mea ns  re l eas e  t h e  a i r  t ha t  c i r cu l a te s  i n  t he  

wa t e r  p i pes  a nd  t he  o ne  t ha t  r ea ch es  t he  m ete r ,  p r e ven t i ng  t h i s  a i r  

f r om be ing  r eg i s te r ed  as  wa t e r  f l o w t ha t  do es  n o t  c i r c u la t e  in  t he  25 

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 measuring 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
credit and also information about unlawful acts and manipulat n done to the meter.          One more
object of the present invention is to provide a 15 prepayment method for the m3 water or gas supply
by means of a system consisting of a wireless card--reader.        Another object of the present
nvention s 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 s to provide a prepayment system and a meter including means that detect and release the
aft trapped in the ppe.s 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 aft 25 from being
registered as water How that does not circulate in the 6 meter. SUMMARY OF THE INVENTION  
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me t e r .  

 

SUMM ARY OF THE I NVENTIO N 

 

T h is  i n ven t io n  r e f er s  t o  a  o ne- p ie ce  met e r  wh ic h  in t eg ra t es  a  5 

mor e  e f f i c ie n t  p r epa yme nt  s ys tem  a nd  m eth od  t o  c on t r o l  t h e  wa t e r  o r  

g as  su pp l y  p r e v iou s l y  pu r ch ase d .  S imu l t an eo us l y  i t  g e t s  s ig n i f i ca n t  

i n f o rmat i on  a bo u t  t h e  me t e r  b y  mea ns  o f  w i re l es s  i n te l l i ge n t  c a rd s .  

T he  w i r e les s  p re pa yme nt  s ys tem  i nc l ud es  a  me t e r ,  wh i c h  in  

t u r n ,  i nc l ud es  e lec t r on i c  m ean s  t ha t  r eg is t e r  t he  wa t e r  o r  g as  10 

b i d i r e c t i on a l  co nsum pt io n ,  a  w i r e less  e l ec t r on ic  m easu r i ng  de v i ce ,  

p rep a ym ent  c on t r o l  a nd  a  s up p l y  cu t  mec ha n ism  wh ich  d e tec t s  an d  

va l i d a tes  a  p r ep aym ent  w i re l ess  i n te l l i g e n t  ca r d .  T h is  m ec ha n i sm 

a l so  co n t ro l s  t he  p rep a ym ent  s ys tem  an d  su pp l ie s  t he  me t e r  w i t h  

wa t e r  o r  g a s .  Su ch  w i re le ss  e le c t ron i c  m eas ur ing ,  p rep a ym ent  a nd  15 

wa t e r  o r  g as  s up p ly  d e v i ce  a l so  inc l ud es  a  w i re l ess  in te l l i g e n t  ca r d  

r ead er - wr i t e r  e leme n t ,  a  m i c roc on t r o l l e r ,  a  c on t r o l l e r  t h a t  mo n i t o r s  

t h e  s up p l y  i n te r r up t io n ,  a nd  a  f eed  sou rce  ( ba t t e r y ) .  T h is  p re pa yme nt  

s ys tem  s earc he s  f o r  t h e  w i re l ess  i n te l l i g e n t  c a rd  i n  o rd e r  t o  g e t  t he  

s up p l y  o f  wa t e r  o r  g as  i n  m 3 .  T h is  ope ra t io n  t ak es  p lac e  o n l y  o n  f e w 20 

o cc as io ns  so  a s  no t  t o  s pe nd  muc h  e nerg y .  On  o ne  emb od im en t  o f  

t h i s  i n ve n t io n  t h e  wa t e r  o r  g as  met e r  i nc lu de s  a  bu t t on  t o  s t a r t  t h e  

p roc ess  o f  s ea r ch  f o r  t h e  w i re l ess  c a r d  a nd  t o  t r a ns f e r  t h e  p re pa id  

am ou n t  f r om s uc h  c a rd  i n to  t h e  me t e r .  T h is  p r oc ess  ha s  t h e  p u rp os e 

o f  ha v ing  a  la rg e r  e nerg y  sa v ing  and  i nc r eas ing  t he  l i f esp an  o f  t h e  25 

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: measuring 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 measuring, 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 rn3 This operation takes place only on te)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 of the  7 battery.        The water or gas prepayment method by using a prepayment wireless
intelligent card and a water or gas meter with an internal wireless intelligent card reader-writer element
follows the steps 01 5 exchanging information between the meter and the prepayment wireless
intelligent card by means of a radio frequency method, simultaneously it authenticates the card and
the internal card reader-writer as well as the meter se al number, then it deducts and stores the credit
in the prepayment wireless intelligent card in the 
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b a t t e r y .  

T he  wa te r  o r  g as  p rep a ym ent  m e th od  b y  u s ing  a  p r epa yme nt  

w i r e le ss  in t e l l i g e n t  c a rd  a nd  a  wa t e r  o r  g as  met e r  w i t h  an  in t e rn a l  

w i r e le ss  in t e l l i g e n t  c a rd  re ad er– wr i t e r  e l emen t  f o l l o ws  t h e  s te ps  o f  

e xc ha ng ing  i n f o rmat i on  b e t wee n  t he  met e r  an d  t h e  p re pa yme nt  5 

w i r e le ss  i n te l l i g en t  ca r d  b y  m ea ns  o f  a  ra d io  f r eq uen c y  m eth od ,  

s im u l t an eo us l y  i t  a u the n t i c a tes  t he  c a rd  a nd  t h e  i n t e rn a l  ca r d  

r ead er– wr i t e r  as  we l l  a s  t he  me te r  s e r ia l  n umb er ,  t he n  i t  d edu c t s  a nd  

s t o re s  t h e  c re d i t  i n  t h e  p re pa ym ent  w i r e le ss  i n te l l i g en t  c a r d  in  t h e  

me t e r  mem or y ,  i t  r e co r ds  t he  i n f o rmat io n  a bo u t  t h e  me te r  s ta t e  in  t he  10 

p rep a ym ent  w i re l ess  i n te l l i g en t  c a rd .  

T he  e lec t r on i c -mea ns  met e r  t h a t  r eg is t e r s  t h e  b id i r e c t io na l  

wa t e r  o r  g a s  co nsumpt i on  i s  h e rmet i ca l l y  sea led ,  s o  i t  do es  n o t  ne ed  

t o  ha ve  a  s lo t  t o  op era t e  t he  w i re le ss  ca r d .  T h e  mete r  i s  com po se d  o f  

a  m a in  bo d y ,  an  up per  a nd  a  lo wer  c o ve r ,  a  m eas ur ing  ch amb er  a s  15 

we l l  a s  a  s up p l y  a nd  c lo s ing  ch amb er  s e t  i n  f l u id  comm un ic a t io n  

i n s id e  t he  mete r ’ s  ma in  bo d y ;  a  w i r e le ss  e l ec t ro n ic  me as ur i ng ,  

p rep a ym ent  a nd  su pp l y  cu t  d e v ic e ,  a  p r im ar y  s ens or  t h a t  r eg i s te r s  

t h e  wa te r  o r  g a s  co ns umpt io n  - I t  i s  a  h a l l - e f f ec t  s ens or  t ha t  d e te c t s  

t h e  amo un t  o f  m 3  c i r c u la t ing  t h r oug h  t h e  m ea sur ing  c hamb er - ,  a  20 

d e v i ce  t h a t  t r a ns f o rms  t he  mag n e t i c  s ig na l  i n t o  a  d ig i t a l  s ig n a l ,  - t h i s  

c on ver t e r  i s  c ou p led  w i t h  t h e  p r imar y  s en sors - ,  as  we l l  as  s ec on dar y  

s a f e t y  s en sor s  t h a t  de t ec t  t h e  o pe n ing  o f  an y  o f  t h e  co ve r s .  I n  t h e  

e ve n t  a  c o ve r ,  up pe r  o r  l o wer ,  g e t s  un ho ok ed  f r om t he  met e r ’ s  b od y ,  

t h e  me t e r  w i l l  s t op  i t s  f unc t i on  un t i l  a  t ec hn i c ia n  f r om  th e  u t i l i t y  25 

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 chamber-, a device that transforms the magnetic sg na riEo a digital signal, -th s converter
is coupled with the primary sensors-, as well as secondary salety sensors that detect the opening of
any of the covers. In the event a cover, upper or lowe.r, gets unhooked from the meter's body, 25 the
meter will stop ts function until a technician Irom the utility  8 company re-establishes t. The meter has
a bidirectional system, that is, it always accumulates We consumption in a positive way regardless of
the way it is connected. 5BRIEF DESCRIPTION OF THE DRAWINGS         The elements considered
spec al features of this inve t on will be mentioned in detail in the claims he.re.in 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 ol the invention, in which similar reference
numbers cleritify identical elements, where: Figure 1 is a simplified diagram that illustrates the
prepayment 



8  
 

c omp an y  r e -es t ab l i s he s  i t .  T he  mete r  h as  a  b i d i r e c t i on a l  s ys tem,  t h a t  

i s ,  i t  a lwa ys  a cc umu la tes  t h e  con sum pt i on  i n  a  p os i t i ve  wa y 

r eg ard le ss  o f  t he  wa y  i t  i s  c on nec t ed .   

 

BRI EF DESCRI PTIO N OF THE DR AW INGS 5 

 

T he  e l emen t s  c on s id e re d  sp ec ia l  f ea tu res  o f  t h i s  i n ven t io n  w i l l  

b e  me n t i on ed  in  de t a i l  i n  t he  c l a ims  h e re i n  en c los ed .  Ho we ver ,  t h e  

i n ve n t ion  p e r  s e  – i t s  o rg an i za t io n  and  t h e  wa y  i t  op e ra te s -  t og e t he r  

w i t h  o t he r  ob j ec t s  a nd  ad va n tag es  i t  h as ,  w i l l  be  be t t e r  u nd ers t oo d  i n  10 

t h e  d esc r i p t i on  o f  ce r t a in  em bo d imen t s .  T h e  f o l l o w ing  f i g u r es  a nd  

n umb ers  w i l l  h e l p  re l a te  t h e  d i f f e re n t  p a r t s  o f  t he  i n ven t io n ,  i n  wh ic h  

s im i la r  r e f e ren ce  num ber s  ide n t i f y  i d en t i ca l  e l eme n ts ,  whe re :  

F ig u r e  1  i s  a  s imp l i f i e d  d iag ram  th a t  i l l u s t ra t es  t he  p re pa yme nt  

s ys tem  f o r  m ea sur i ng  wa t e r  o r  g as  in  a cco r da nc e  w i t h  a  p re f e r re d  15 

em bo d ime n t  o f  t h i s  i n ve n t i on .  

F ig u r e  2  i s  a  l ong i t u d in a l  c ro ss -s ec t io na l  v i e w o f  t h e  me t e r  o f  

t h e  p r es en t  i n ve n t io n .  

F ig u r e  3  i s  a  f u nc t i on a l  a nd  s imp l i f i e d  b lock  d iag ram  o f  a  

p rep a ym ent  s ys t em  in t eg ra te d  in t o  a  me t e r  i n  ac co r dan ce  w i t h  a  20 

p re f e r red  emb od ime n t  o f  t he  p re se n t  i n ve n t io n  

F ig u r es  4  a nd  4 A a re  f l o w d i ag rams  us e f u l  t o  e xp la i n  t he  

o per a t io n  o f  t h e  p r epa yme nt  s ys t em f o r  me as ur ing  wa te r  o r  g as  o f  

F ig u r es  1  a nd  2 .  

 25 

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
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 prepayment 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 prepayment intelligent card and a wireless reader-wilter element without using galvanic elements
(that is, the absence of an ohmic contact on the reader-writer device) towards the integrated cftcuR
inserted in the wirele.ss card, and where the power that makes such circuit work is taken Irom the
signal generated by the wireless 10 reader-virriter element. 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        The term "Intelligent Card", as t s used on the present invention, refers to a card with a
similar size of a plastic credit one. It has an integrated circuit (a igicroprocessor, a memory or a devce 
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DET AI L ED DESCRIPTIO N OF THE INVENTION 

 

T he  t e rm  "W i re l ess  o r  No-c on t ac t  Ca rd " ,  a s  i t  i s  us ed  o n  t h e  

p res en t  i n ve n t i on ,  r e f e r s  t o  t h e  e xc ha ng e  o f  a  s ig na l  be t we en  a  

p rep a ym ent  i n te l l i g en t  c a rd  a nd  a  w i r e le ss  re ad er - wr i t e r  e l emen t  5 

w i t h ou t  us ing  g a l va n ic  e leme n ts  ( t ha t  i s ,  t he  ab se nce  o f  an  o hm ic  

c on t ac t  on  t he  r ea der - wr i t e r  d e v ic e )  t o ward s  t h e  in t eg ra te d  c i r cu i t  

i n se r t ed  in  t h e  w i re l es s  c a rd ,  a nd  whe re  t h e  po wer  t h a t  m ak es  s uch  

c i r cu i t  work  i s  t ak en  f r om  t he  s ign a l  g e ner a te d  b y  t he  w i r e les s  

r ead er - wr i t e r  e leme n t .  T h e  c ommu n ic a t io n  a nd  p o wer  t o wa rds  s uch  10 

i n t eg ra te d  c i r c u i t s  t ak e s  p l ace  b y  m ea ns  o f  an  i nd uc t i ve  co up l i ng .  A  

w i r e le ss  o r  no -c on t ac t  ca r d  d oe s  no t  h a ve  t o  be  a t t a ch ed  t o  t he  

w i r e le ss  r ea der - wr i t e r  e lem en t .  A  no n-c on s ta n t  d i s t an ce  va r y i ng  f r om 

s ome  m i l l ime t e rs  t o  s ome  c en t ime t e rs  i s  e no ug h  t o  ha ve  in f o rmat i on  

t r a nsm is s io n  b e t wee n  th em.  15 

T he  t e rm  " I n t e l l i g e n t  Car d " ,  as  i t  i s  use d  o n  t h e  p res en t  

i n ve n t ion ,  r e f e r s  t o  a  c a rd  w i t h  a  s im i l a r  s i ze  o f  a  p l as t i c  c r ed i t  on e .  

I t  h as  a n  in t eg ra ted  c i r cu i t  ( a  m i c ro p r oce sso r ,  a  memory  o r  a  d e v ic e  

s im i la r  t o  a  mem ory ) ,  a nd  a  re ad er  w i t h  a  p roc es s ing  p owe r  t h a t  ca n 

b e  u se d  f o r  va r io us  a pp l i ca t io ns  un der  g rea t  sa f e t y  c on d i t i o ns .  20 

T he  t e rms  "D ig i t a l  S ig n a tu r e "  o r  " D ig i t a l  Ke y" ,  as  t he y  a r e  u se d  

o n  t h e  p r es en t  i n ve n t io n ,  r e f e r  t o  a  s eq ue nc e  o f  d a ta  b y  me ans  o f  

wh i c h  a  s ig n a l  co de d  w i t h  t he  s ame  s eq ue nc e  o f  d a ta  can  be  

d ec od ed .  

T he  t e rm  "u n la wf u l " ,  as  i t  i s  us ed  o n  t he  p r es en t  i nve n t i on ,  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;a1 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 altering 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 which card to use. 5 Depending on the card serial number, only one s
chosen. This process is stated in ISO 14443-3A and ISO14443-4A standards.        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 present invention, refers to a meter that registers the water or gas consumpt on
electronically, and which controls the opening or closing of the prepayment system supply valve. 
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r e f e r s  t o  a l l  t he  ac t i v i t y  do ne  w i t h  t h e  p u rp os e  o f  a l t e r i ng  t he  r eg is t e r  

o f  t he  wa te r  o r  g as  c on sumpt i on  us ed  b y  t h e  c us tom er .  

T he  t e rm  " An t i - c o l l i s i on " ,  as  i t  i s  us ed  o n  t h e  p r es en t  i nve n t i on ,  

i s  r e la t ed  t o  a  k i n d  o f  m e th od  o f  d ec id ing  wh ic h  c a rd  t o  u se .  

De pe nd ing  on  t he  c a r d  s e r ia l  numb er ,  on l y  o ne  i s  c ho se n .  T h is  5 

p roc ess  i s  s ta t ed  in  I SO 1 44 43- 3A and  I SO1 44 43- 4A s tan dar ds .  

T he  t e rm  " co n t ro l l ed  a nd  sc he du led  wa t e r  su pp l y " ,  as  i t  i s  us ed  

o n  t h e  p re se n t  i nve n t i on ,  r e f e r s  t o  t h e  wa te r  s up p l ie d  a t  c e r t a i n  

h our s  a nd  t o  t h e  spe c i f i c  am ou n t  i n  c ub i c  me te r s ,  o r  bo t h .  

T he  t e rm  "met e r " ,  a s  i t  i s  u se d  o n  t he  p r ese n t  i n ve n t i on ,  r e f e r s  10 

t o  a  me t e r  t ha t  r eg i s t e r s  t h e  wa t e r  o r  g as  c on sumpt i on  e le c t ro n ica l l y ,  

a nd  wh i ch  co n t ro l s  t he  op en ing  o r  c lo s ing  o f  t he  p re paym ent  s ys t em 

s up p l y  va l ve .  

T he  p res en t  i n ven t i on  p r o v i des  a  w i r e les s  o r  no  co n ta c t  

p rep a ym ent  s ys tem  a nd  met ho d  f o r  r eg is te r i ng  an d  me as ur ing  t he  15 

wa t e r  o r  g a s  c on sumpt i on  b y  me an s  o f  a  da t a  commu n ica t i on  s ys tem 

a nd  wh er e  t h e  met e r  a nd  t he  w i re l es s  p re pa yme nt  s ys tem  a re  

c omp le te l y  i n teg ra te d  in  on e  p i ece  h e rmet i ca l l y  p ro t ec t ed  ag a ins t  

wa t e r  an d  a i r  an d  h as  n o  co n ta c t  w i t h  t he  e n v i ro nme nt .  T he  w i r e le ss  

p rep a ym ent  s ys tem an d  meth od  f o r  me as ur ing  wa t e r  o r  g as  20 

c on sumpt i on  l o wers  i ns t a l l a t io n  an d  f un c t ion  c os t s  by  o f f e r ing  a n  

i n t eg ra l  m e te r  t h a t  e na b les  a  w i re l es s  da t a  comm un ica t i on  t o  bo t h  

t h e  u se r ’ s  m e te r  an d  t h e  wa te r  o r  g as  se r v i ce  s up p l i e r  w i t h ou t  u s ing  

a dd i t i on a l  an d  c omp le x  da ta  t r an sm is s i on  eq u ipm en t .  F u r th e rmor e ,  

t h e  w i r e l es s  da t a  comm un ic a t io n  t ak es  p l ac e  b y  mea ns  o f  a  w i re l ess  25 

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 water 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 supplier \RI thout using additional and complex data
transmission equipment. Furthermore; 25 the wireless data communicat n takes place by means of a
wireless 
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r ead er - wr i t e r  e l eme n t  in t eg ra te d  i n t o  a  w i re l es s  e l ec t ro n ic  

me as ur ing ,  p re pa yme nt  a nd  wa te r  o r  g as  c u t  d e v ic e  p lace d  ins i de  t h e  

met e r ,  wh er e  t he  in t e l l i g en t  ca rd  se nd s  t he  met e r  t h e  in f o rmat i on  o f  

t h e  pu r ch ase d  amo un t  d i r ec t l y  an d  in  a  w i r e les s  wa y .  A t  t he  sam e 

t ime ,  i t  u p lo ads  a nd  s t o re s  in f o rmat ion  a bo u t  va r ia t i on s  i n  t h e  me t e r  5 

f unc t i on ing .  I n  t he  e ve n t  o f  a  wa t e r  p re pa yme nt  s up p l y  an d ,  

p a r t i c u la r l y ,  o f  a  co n t ro l l ed  a nd  sc hed u le d  wa t e r  su pp l y ,  i t  d i s p la ys  

i n f o rmat i on  a bo u t  t h e  c on t r o l l ed  s up p ly  s ch ed u les .  T h is  wa t e r  o r  g as  

w i r e le ss  p re pa ym ent  s ys t em  a l lo ws  t h e  p a ym ent  o f  s uc h  se r v i c e  

b e f o re  i t s  c on sumpt i on  b y  me an s  o f  a  w i r e l es s  in t e l l i g e n t  ca r d .  T h e 10 

i n t e l l i g e n t  w i r e les s  c a rd  i s  l o ad ed  w i t h :  i )  f und s  a t  a  po in t  o f  s a l e  

t e rm ina l  o r  d i r e c t l y  a t  t he  wa te r  o r  g as  s up p l i e r ’ s  o f f i c e ;  a n d ,  wh e n  i t  

a pp l i es ,  sc he du le  i n f o rmat io n  in  ca se  t h e re  i s  a  co n t ro l l ed  a nd  

s ch ed u led  wa te r  s up p l y .  

On  th e  p r es en t  i nve n t i on ,  t he  c us tomer  re ce i ves  wa te r  o r  g a s  15 

s up p l y  f r om  th e  u t i l i t y  com pa n y  d i rec t l y  t o  t he i r  m e te r  a nd  w i t ho u t  t h e  

n ee d  o f  co nn ec t i ng  t h e  met e r  t o  an y  t e rm ina l  o r  c ommu n ica t i on  

i n t e r f ace  o r  an y  o th e r  e x te rna l  d e v ic e  t ha t  i s  us ed  as  a  l i nk  ( e .g .  

i n f r a re d  l i nk ,  d i r ec t  c ab le  co nn ec t io n ,  RF  l i nk  o r  a n y  comm un ic a t io n  

b y  me ans  o f  a  CA l i n e )  t o  co n t ro l  t h e  wa t e r  o r  g as  su pp ly .  20 

F ig u r e  1  s ho ws  a  s imp l i f i e d  d iag ram  o f  t h e  w i re l ess  p re pa yme nt  

s ys tem  f o r  me asur ing  wa te r  an d  g a s  c on sumpt i on  i n  ac co rda nc e  w i t h  

a  p r e f e r red  emb od ime n t  o f  t h e  p res en t  i n ve n t io n .  As  sh own  i n  F ig u r e  

1 ,  t h e  w i r e le ss  p r epa yme nt  s ys tem f o r  me as ur i ng  wa t e r  an d  g as  

c on sumpt i on  i nc l ud es  p r e f e ra b l y  a t  l e as t  on e  po in t  o f  s a le  t e rm in a l  25 

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 information 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 point of sale terminal or directly at the water or gas suppl er's office; and, when it applies,
schedule information in case there is a controlled and scheduled water supply. 15On the present
inve.ntion, the customer receives water or gas supply from the utility company directly to ther meter
and without the need of connecting the meter to any term nal or communication interlace or any other
e ternal device that is used as a link (e.g. infrared link, direct cable connection, Ai: link or any
communication 20 by means c4 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 vvith a preferred embodiment of the present invention. As shown in Figure 1, the wirele.ss
prepayment system for measuring water and gas 
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2 0  t h a t  ca n  b e  lo ca t ed  a t  t he  ce n t ra l  s t a t io n  a nd / o r  a t  pa ym ent  

o f f i ces  as s ig n ed  by  t he  su pp l ie r .  A t  l e as t  on e  po in t  o f  s a le  20  i s  

eq u ipp ed  w i t h  a  w i r e le ss  i n te l l i g en t  c a rd  re ad er - wr i t e r  d e v ic e  2 3 ,  

wh i c h  ca n  be  ch os en  f r om a n y  i n te l l i g en t  c a rd  re ad er - wr i t e r  

c ommerc ia l l y  a va i la b le .  Po in t  o f  sa le  t e rm in a l  2 0  h as  a t  t h e  s ame 5 

t ime  a  c ommu n ica t i o n  in t e r f ace  27  t o  c o nne c t ,  b y  me ans  o f  a  s e r ve r  

2 1 ,  i n to  t he  p a yment  s ys tem  l oc a ted  a t  t h e  c en t r a l  s t a t io n  o r  a t  t h e  

s up p l ie r ’ s  o f f i c e ,  wh i c h  k ee ps  rea l  t ime  i n f o rmat io n  ab ou t  t h e  

c us t omers ’  acc ou n ts  an d  t he  da t a  s to red  i n  su pp l i e r ’ s  d a ta  ba se  2 2 .  

T yp i ca l l y ,  t h e  m ean s  o f  comm un ic a t io n  us ed  b y  i n te r f ac e  27  c an  b e ,  10 

f o r  i ns t an ce ,  v i a  a  MO DEM u s ing  t he  I n t e rn e t  o r  a n  i n t ran e t ,  o r  v i a  a  

l i nk  s pec i f i c  t o  t h i s  p u rp ose .  Da ta  ba se  2 2  w i l l  s t o r e  t h e  p re pa id  m 3  

am ou n t  o f  wa t e r  o r  g a s  pu rc ha se d  by  t h e  use r ,  u pd a ted  i n f o rmat io n  

o n  t h e  sc he du le  wh en  t he r e  i s  a  c on t r o l l e d  wa te r  s upp l y ,  t he  t o ta l  

am ou n t  o f  t he  m 3  o f  wa t e r  o r  g as  m eas ure d  d u r ing  t h e  l i f e sp an  o f  t h e  15 

met e r ,  i n f o rmat io n  a bo u t  t h e  b a t t e r y ,  u na u th o r i zed  ma n ip u la t i on  a nd  

u n la wf u l  use  b y  t he  cus t omer  s o  t ha t  t h e  u t i l i t y  com pany  c an  a na l yze  

i t  a nd  t ak e  an y  n ece ss ar y  a c t io ns .  

W i th  t h e  pu rpo se  o f  p r o v id i ng  s a fe  c ommu n ica t i on  b e t we en  

p o in t  o f  s a l e  t e rm in a l  2 0  a nd  s e rve r  2 1 ,  i n c l ud ing  t r ansm is s io n  20 

va l i d a t i on  –  d a ta  re ce p t io n ,  t he  w i re l ess  p re pa yment  s ys tem  f o r  

me as ur ing  m 3  wa te r  o r  g as  c ons umpt io n  w i l l  i nc l ud e  a t  l e as t  a  p a i r  o f  

s a f e t y  mo du les  24  a nd  2 5  wh i ch ,  as  sh o wn  i n  F ig u re  1 ,  a re  i ns t a l l ed  

i n  b o th  s e r ve r  21  a nd  po in t s  o f  sa l e  2 0 .  P re f e ra b l y ,  sa f e t y  m od u les  

2 4  an d  25  p ro v i de  enc r yp t i ng  a nd  d ec r yp t ing  f unc t io ns  f o r  d a ta  25 

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 a server 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 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 rn3 amount of water or gas purchased by
the user, updated inlormation on We schedule when there is a controlled water supply, the total 15
amount of the M3 of water or gas measured during the lifespan of the meter, nformation 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 2.1, including transmission validation - data reception, the
wireless prepayment system or measuring rn3 water or gas consumption will nclude at least a 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. Preferably, safety modifies 
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t r a nsm is s io n  be t we en  s e r ve r  21  a nd  p o in t  o f  sa l e  t e rm in a l  20 ,  f o r  

i n s ta nce ,  b y  mea ns  o f  d ig i t a l  k e ys  wh ere  d a ta  ca n  b e  de c r yp te d  o n l y  

w i t h  t h e  us e  o f  suc h  d ig i t a l  k e ys ,  so  wh e n  da t a  i s  t r ansm i t t e d  f r om 

th e  p o in t  o f  sa l e  t e rm ina l  t o  t h e  se rve r  an d  v i c e  ve rs a ,  e ven  i f  t he  

t r a nsm is s io n  i s  i n te r ce p te d ,  t h i s  da ta  ca nn o t  b e  d eco de d  i f  t h e  5 

d ec r yp t ing  k e ys  a re  no t  a va i l ab l e .  Da ta  t r an sm i t t ed  be twe e n  po in t  o f  

s a le  2 0  a nd  p r ep aym ent  w i r e les s  in te l l i g e n t  c a rd  1 5  i s  e n c r yp te d  b y  

s a f e t y  mo du le  24  by  m e ans  o f  d ig i t a l  k e ys  wr i t t en  o n  i n te l l i g e n t  c a rd s  

1 5 .  Sa f e t y  m od u le  24  a l so  p ro v i de s  d a ta  s ec u r i t y  f o r  a l l  t he  

t r a ns ac t io ns  c a r r ied  b y  w i r e le ss  i n te l l i g en t  c a rd  1 5  and  i n te l l i g en t  10 

c a rd s  r ea der - wr i t e r  mo du le  23 .  P r e fe rab l y ,  w i re l ess  in te l l i g e n t  c a rd  

1 5  an d  met e r  18  in c lu de  en c r yp t i ng /d ec r yp t ing  m ea ns  r esp ec t i ve l y ,  

i n s ta l l e d  in  t he i r  o wn  m ic r oco n t ro l l e r  t o  p e r f o rm  th e  enc r yp t ed  

i n f o rmat i on  e xcha ng e  f un c t i on .  On  a  pa r t i cu la r l y  p r e f e r red  

em bo d ime n t ,  t he  e nc r yp t ing  me an s  o f  m e te r  18  i s  l o ca t ed  i n  t he  15 

w i r e le ss  e lec t r on i c  me as ur ing ,  p r ep aym ent  an d  wa t e r  o r  g as  su pp l y  

c u t  de v i ce ,  o r  i t  c an  a l t e r na t i ve l y  b e  p l ac ed  in  t h e  i n te l l i g en t  w i re l ess  

r ead er - wr i t e r  e l eme n t .   

A t  t h e  mome nt  o f  h i r i ng  o r  r e ne wing  t he  wa t e r  o r  g a s  s e r v i c e ,  

t h e  u t i l i t y  com pa n y w i l l  i n s t a l l  a  me t e r  1 8  w i t h  t he  p re pa yme nt  s ys tem 20 

o f  t h i s  i n ve n t io n  a t  t he  us e r ’ s  p l ace  an d  w i l l  ha nd  in  a  re us ab le  

w i r e le ss  in t e l l i g e n t  c a rd  15  wh ic h  h as  be en  p re v i ou s l y  l o ad ed  w i t h  

c e r t a i n  amou n t  o f  p rep a id  m 3  o f  wa te r  o r  g a s  a t  p o in t  o f  sa l e  2 0 .  I n  

c as e  o f  con t r o l l e d  a nd  s ch ed u led  wa te r  s up p l y ,  t he  c omp an y  w i l l  a l so  

i n c lu de  i n f o rmat i on  c o ncer n ing  t he  t ime  wh e n  t he  wa te r  s u pp l y  me te r  25 

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 between 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.11igent card 15 and intelligent cards readerwriter module 23. Preferably, wireless intelligent card
15 and meter 18 incl de 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 s ocated in the wireless electronic measuring,
prepayment and water or gas supply cut de, ce, or it can alternatively be placed hi the intelligent
wireless readerwrifer element At the moment of hiring or renewing the water or gas service, 20 the
utility company will nstall a meter 18 with the prepayment system of this in ention at the user's place
and will hand in a reusable wireless intelligent card 15 whch has been previously loade.d with certain
amount of prepaid ni3 of water or gas at point of sale 20. In case of controlled and sche.duled water
supply, the company wW 9160 
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va l ve  sh ou ld  b e  o pe ne d  o r  c lo sed  eac h  d a y  an d /o r  t he  m 3  am ou n t  t o  

s up p l y  p e r  d a y .  On  a  p re f e r re d  emb od ime n t ,  t he  p re pa yme nt  w i r e le ss  

i n t e l l i g e n t  c a rd  1 5  w i l l  b e  p e rs on a l i ze d  w i t h  i n f o rmat ion  t h a t  w i l l  be  

s t o re d  in  t he  memo r y  o f  i t s  m ic r oc on t ro l l e r .  Suc h  i n f o rmat i on  w i l l  be  

c ho se n  f r om  th e  g ro up ,  c ons i s t i ng  o f  t h e  m e te r  num ber ,  t he  co n t ra c t  5 

n umb er ,  t h e  d a te  t h e  c a rd  wa s  las t  l oa de d ,  s a f e t y  k e ys  ( f o r  i ns t anc e ,  

d ig i t a l  s ig na t u res ,  s u ch  as  t h e  on es  s pec i f i ed  i n  t he  Mi f a re © 

e nc r yp t ing  s ys tem  [ wh ere ,  o n  t h e  p r e fe r re d  emb od ime n t ,  a  k e y  A  w i l l  

b e  us ed  t o  d o wn loa d  a  ce r t a in  p r ep a id  m 3  am ou n t  o f  wa t e r  o r  g a s ,  

a nd  a  B  k e y  w i l l  be  use d  t o  up loa d  an d  d o wn lo ad  ce r t a in  m 3  amo un t  10 

o f  p re pa id  wa te r  o r  g as  in  a  se c to r  o f  t h e  c a rd ] ,  o r  a  t r i p le  en c r yp t i ng  

DES  s ys t em,  e t c . ) ,  as  we l l  a s  in f o rmat i on  a bou t  t h e  p re pa id  m 3  

am ou n t  o f  wa te r  o r  g as ,  t h e  p re pa id  m 3  amo un t  o f  wa t e r  o r  g as  t o  be  

t r a ns f e r re d  t o  t h e  me t e r  b y  d o wn loa d ing  meth od .  On  a  p a r t i c u l a r l y  

p re f e r red  embo d ime n t ,  t he  mem ory  o f  t he  p r ep a yme nt  w i r e l es s  15 

i n t e l l i g e n t  c a rd  m ic r oco n t ro l l e r  i s  a b le  t o  r ece i ve  a nd  s t o re  

i n f o rmat i on  g en era te d  b y  t h e  met e r  18  co nc ern ing  t h e  m 3  o f  wa te r  o r  

g as  use d  b y  t he  c us t omer  d u r ing  t he  l i f e sp an  o f  t he  me t e r ,  a s  we l l  a s  

t am per i ng  an d  u n lawf u l  a c t io ns  d on e  t o  t he  m e te r .  

T o  s ta r t  i n f o rmat io n  do wn loa d  a bo u t  t he  p re pa id  amo un t  o f  20 

wa t e r  o r  g as ,  t h e  u se r  w i l l  r e ach  mete r  1 8  w i t h  p r ep a yme nt  w i re l ess  

i n t e l l i g e n t  ca r d  15  a n d  t he  re ad er - wr i t e r  me ans  w i l l  i n i t i a l l y  s ea rc h  

a nd  va l i da t e  t he  p rep a ym ent  ca r d  1 5  w i t h  t h e  p u rpo se  o f  l a te r  

d o wn load ing  t o t a l l y  o r  pa r t ia l l y  t he  p rep a id  m 3  amo un t .  I n  c ase  o f  

c on t r o l l e d  a nd  sc he du led  su pp l y ,  t h e  t im es  wh en  met e r  1 8  va l ve  w i l l  25 

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 card was 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 vvill be used to upload and download certain 1/13 amount of prepaid water or gas in a sector of
the card], or a tr pie encrypting DES system, etc.), as well as nformation about the prepaid al3 amount
of water or gas, the prepaid M3 amount of water or gas to be transferred to the meter by download ng
method. On a particularly 15 preferred embodiment, the memory ot the prepayment vvireless
intelligcnt card microcontroller is able to receive and store intormation generated by the meter 18
concerning the Fr13 Ot \r'' ter or gas used by the customer during the lifespan 01 the meter, as well as
tampering and unlawful actions done to the meter. 20To start information doviiriload 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 wiN initially search and validate the prepayment card 15 w h the purpose of
later dovvnloading totally or partially the prepaid M3 amount. In case of 
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o pe n  a nd  c l ose  t o  s up p l y  wa te r  w i l l  be  do wn loa de d  too .  W he the r  t h e  

d o wn load  o f  p re pa id  m 3  f r om c a rd  15  t o  m e te r  1 8  i s  t o t a l  o r  p a r t ia l  

w i l l  d e pe nd  o n  t h e  va lu e  r eco r de d  on  t he  sa f e t y  k e ys  in  t he  w i re l ess  

i n t e l l i g e n t  ca r d  c on cer n ing  t he  p r ep a id  m 3  amou n t  o f  wa t e r  an d  g a s  

t h a t  i s  po ss ib l e  t o  t r ans f e r  t o  t he  me t e r  b y  d o wn lo ad ing  meth od ,  o r  5 

wh e n  c r ed i t  i s  l es s  t h an  t h e  d is ch arg e  va lu e .  O n  a n  a l t e rn a te  

em bo d ime n t  o f  t h i s  i n ven t i on ,  m e te r  18  w i l l  i n c lu de  a  b u t t on  t o  

a c t i va t e  t h e  w i r e les s  re ad er - wr i t e r  e lem en t  an d  i n  t h i s  wa y  t o  b e  a b le  

t o  do wn loa d  t he  m 3  f r om th e  i n te l l i g en t  ca r d .  I n  t h i s  i n ven t i on  t h e  

t e rm  ‘ p re pa id  m 3  amo un t  o f  wa t e r  o r  g as  t ha t  w i l l  b e  t r a ns f e r re d  b y  10 

d o wn load ing  metho d  r e f e rs  t o  t h e  amo un t  o f  m 3  t ha t  w i l l  b e  t o t a l l y  

d o wn load ed  i n  t he  me t e r .  A t  t h e  s ame  t ime  o r  a f t e r  d own lo a d ing  t he  

p rep a id  m 3  am ou n t  o f  wa t e r  o r  g a s ,  w i re l ess  re ad er - wr i t e r  e l eme n t  o f  

me t e r  18  w i l l  t r a ns f e r  a l l  t he  i n f o rmat i on  g e ner a te d  b y  t h e  m ete r  

c on cer n ing  t he  wa te r  o r  g as  u se d  b y  t h e  c us tom er  d u r i ng  t h e  l i f es pa n  15 

o f  t he  me t e r ,  u n lawf u l  a c t i on s  a nd  t h e  b a t t e r y  s ta t e  t o  t h e  w i r e l es s  

i n t e l l i g e n t  ca r d ,  an d  t h a t  i n f o rmat i on  w i l l  t he n  be  re co rde d  in  t h e  

m ic r oco n t ro l l e r  memor y  o f  suc h  c a rd .  

Me t e r  1 8  w i l l  d i sp l a y  on  i t s  s c re en  i n f o rmat i on  ab ou t  t he  

r ema in i ng  p re pa id  m 3  am ou n t  o f  wa te r  o r  g as  sup p l y  so  t h a t  t h e  use r  20 

c an  g o  t o  a  p o in t  o f  sa l e  t e rm ina l  2 0  t o  d o wn lo ad  t h e  w i re le ss  

i n t e l l i g e n t  ca r d  1 5  w i t h  mo ne y.  Po in t  o f  sa le  t e rm in a l  2 0  a cce p ts ,  

r ead s  a nd  wr i t e s  f r om an d  t o  a  p r epa yme nt  w i r e les s  i n te l l i g e n t  ca r d  

1 5  u se d  f o r  t h e  p re pa yme nt  s ys t em  fo r  m ea sur ing  wa te r  o r  g a s  as  i t  

i s  r eq u es t ed  b y  t h e  s up p l i e r  p rog ram.  As  me n t i on ed  b e f o re ,  t he  25 

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 value. 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 gas that will be transferred by downloading method refers to the amount of r113 that will be
totally downloaded in the meter. At the same time or after downloading the prep d M3 amount of water
or gas, wireless reader- rite element of meter 18 will trander all the inlormation generated by the meter
15 concern ng the water or gas used by the customer during the Idespan of the meter, unlawful
actions and the battery state to the wireless intelligent card, and that information wiN then be recorded
in the mcocontroHer memory of such card. Meter 18 will display on ts screennforrnaUon about the 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 download the wireless intelligent card 15 with money. Point of sale te.rminal 20 accepts, reads
and writes from and to a prepayment wireless intelligent card 
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w i r e le ss  in t e l l i g e n t  ca r d  i s  do wn loa ded  a t  a  po in t  o f  s a le  t e rm in a l  20 ,  

b u t  da ta  co l l ec te d  f r om ca r d  1 5  a bo u t  me t e r  1 8  i s  a l so  do wn lo ade d  in  

o rde r  t o  b e  se n t  t o  d a ta  b as e  22  f o r  r e v i s i on  b y  t he  wa t e r  o r  g as  

u t i l i t y  c ompa n y.  Po in t  o f  sa le  t e rm ina l  2 0  acc ep t s  pa yme nts  i n  bo t h  

p es os  (o r  a n y  o t he r  lo ca l  cu r ren c y)  a nd  m 3  o f  wa t e r  o r  g as ,  an d 5 

s en ds  t h i s  t r a ns ac t i o n  b ack  t o  s e r ve r  2 1  o f  se r v i ce  su pp l i e r  i n  o r de r  

t o  be  s to r ed  in  da ta  ba se  22 .  No ne th e le ss ,  a s  s uch  i n f o rmat io n  i s  

r eco r de d  in  p re pa yme nt  w i r e le ss  in t e l l i g en t  c a rd  15  i t  w i l l  a lwa ys  b e  

i n  m 3  s o  t ha t  t h e  c us t omer  ca n  do wn loa d  t he  p r ep a id  m 3  amo un t  o f  

wa t e r  o r  g a s  i n  me t e r  1 8 .  T her e f o re ,  t h e  me t e r  sc reen  w i l l  a lwa ys  10 

d i sp l a y  s uch  i n f o rmat i on  i n  m 3 .  

Me t e r  18  i s  s ho wn  i n  F ig u r e  2  a l ong  w i t h  e le c t ro n i c  mea ns  t h a t  

r eg is t e r  t h e  b id i r ec t io na l  c on sum pt i on  o f  wa t e r  o r  g a s  o f  t h e  p r es en t  

i n ve n t ion .  Me te r  18  co ns is t s  o f  m a in  b o d y  31 ,  l o we r  p ro t ec t i ve  c o ve r  

3 7 ,  u pp er  p r o te c t i ve  co ve r  38 ,  en t r anc e  o r  f ee d  h o le  f o r  wa t e r  o r  g a s  15 

3 9 ,  e x i t  o r  s up p l y  h o le  f o r  wa te r  o r  g as  41 ,  a  w i re les s  e lec t r on i c  

me as ur ing  p r ep a yme nt  an d  wa t e r  o r  g a s  s up p l y  cu t  13  p l ac ed  i ns i de  

u pp er  p ro t ec t i ve  co ve r  3 8 ;  m ea ns  t o  r eg i s te r  b i d i r ec t i on a l  wa t e r  o r  

g as  co nsum pt io n  p l ac ed  i ns id e  up per  p r o tec t i ve  co ve r  38  an d  

c on ne c te d  t o  t h e  w i r e le ss  e l ec t r on i c  mea sur i ng  p re pa yme nt  a nd 20 

wa t e r  o r  g as  sup p l y  cu t  13 ,  a  c l os ing /o pe n ing  me ch an ism  f o r  

s up p l y ing  wa t e r  o r  g as  1 ,  an  a n ten na  1 4 ,  an d  a  l i q u i d  c r ys ta l  d i sp l a y  

p l ac ed  on  t he  u pp er  p ro te c t i ve  co ve r  3 8 .  

Ma in  bo d y  3 1  o f  me t e r  1 8  ha s  t wo  c a v i t i es  t ha t  h ous e  o ne  

me as ur ing  ch ambe r  32  an d  a  s up p l y - c u t  ch ambe r  i n  f l u id  25 

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 lrom card 15 about meter 18 is also downloaded in order to be sent to data base
22 for revision by the water or gas utility company. Point 01 sale terminal 20 accepts payments in both
5 pesos (or any other local currency) and rii3 ol water or gas, and sends this transaction back to server
21 of service supplier in order to be stored in data base 22. Nonetheless, as such information is
recorded in prepayment wire.less intelligent card 15 it will always be rn3 so that the customer can
download the prepaid rn3 amount of 10 water or gas in meter 18. Therefore, the meter screen will
ahrvays display such information in in3.        Meter 18 is shown in Figure 2 along with electro c means
that reg ster 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 dosing/opening mechanism or
supply no water or gas 1, an antenna 14, and a liqu d crystal display placed on the upper protective
cover 38.            Main body 31 of meter 18 has two cavities that house one 25 measuringchamber 32
anda supplycut chamberin fluid 
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c ommu n ica t i on .  P r e f e ra b l y ,  me as ur ing  c ham ber  3 2  i s  a  vo lume 

me as ur ing  c ham ber ,  b u t  i t  ca n  a l t e r na t i ve l y  b e  a  ve loc i t y  me as ur i ng  

c ham ber .  Me as ur ing  c hamb er  3 2  i n c lu des  e lec t r on ic  me an s  t o  

me as ure  t h e  b i d i r e c t io na l  c ons umpt io n  o f  wa t e r  o r  g as ,  wh ere  t he  

e l ec t r on ic  m ea ns ,  i n  o r de r  t o  reg is te r  t he  b id i r ec t io na l  c on sumpt i on ,  5 

c on s is t  o f  nu t a t ing  d i sc  4 4  an d  upp er  a nd  lo we r  p ro t ec t i ve  c o ve rs  4 5 ,  

4 6  wh ic h  en c los e  nu t a t ing  d is c  44  t o  k e ep  i t  i n  p os i t i o n  an d  t o  e ns ure  

i t s  c o r re c t  m ea sur ing  mo veme nt .  Up per  co ve r  4 5  wh i c h  en c los es  

n u ta t i ng  d i sc  4 4  a l s o  h as  a  ho le  t ha t  r u ns  t h r oug h  i t .  F u r th e rmor e ,  

t h e  ca v i t y  t h a t  ho us es  m ea sur i ng  c ham ber  32  s ho ws  a  re duc ed  10 

c en t r a l  po r t i on  4 7  t h a t  w i l l  ho us e  mag n e t i c  e l emen t  9 .  Me as ur ing  

c ham ber  32  has  a ls o  a  r od  49  t h a t  co up les  on  i t s  e x te rn a l  s id e  w i t h  

mag n e t i c  e l eme n t  9  an d  wh ic h  ru ns  d o wn war ds  t h ro ugh  t he  ho le  o f  

u pp er  c o ve r  4 4  t o  c ou p le  a l so  on  i t s  i n t e rn a l  s id e  w i t h  n u ta t i ng  d isc  

4 4  wh er e  wa t e r  t h a t  f l o ws  t h ro ug h  t h e  e n t r an ce  h o le  39  o f  ma in  b od y  15 

3 1  o f  me t e r  18  en te rs  mea sur i ng  c hamb er  3 2  m ak ing  nu ta t i ng  d i sc  4 4  

s p in  a nd  t h us  t r a nsm i t  i t s  r o t a t i ng  mo vem ent  t o  mag n e t i c  e l eme n t  9  

t h r oug h  r od  49 .  

As  s ho wn  i n  F ig u r e  2 ,  t h e  e x t e rn a l  s u r f ace s  o f  m a in  bo d y  3 1  a re  

p ro te c te d  b y  up per  a nd  l o wer  p r o te c t i ve  c o ve r s  3 7 ,  3 8 .  A  f i r s t  s ens or  20 

e l eme n t  2  i s  l o ca te d  on  t he  ad j ac en t  e x te r na l  su r f ac e  o f  mea sur i ng  

c ham ber  3 2  o f  t h e  me t e r ’ s  ma in  bo d y  a nd  w i t h i n  t he  up pe r  p ro t ec t i ve  

c o ve r .  T h e  f i r s t  sen sor  e l eme n t  2  reg i s t e r s  t h e  c i r cu l a r  mo vem ent  o f  

magnet ic  e lement  9  t r ansm i t t ed  by  nuta t ing  d isc  44  where  f i r s t  sensor  

e l eme n t  2  ( f o r  i ns ta nc e  a  ha l l - e f f ec t  s en sor )  d e tec t s  t he  n umb er  o f  25 

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 keep it in position and to ensure its correct measuring
movement. Upper cover 45 which encloses notating disc 44 also has a hole that runs through it.
Furthermore, 10 the cavity that houses measuring chamber 32 shows a reduced central portion 47 that
will house magnetic element 9. Measuring chamber 32 has also a rod 49 that couples on its extctrrial
side with magnetic element 9 and which runs downwards through the hole of upper cover 44 to couple
also on its internal side with notating disc 15 44 where water that Rows through the entrance hole 39
ot main body 31 ol 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
extctrrial 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 surlace of measuring chamber 32 ot the
meter's main body and within the upper protective cover. The first sensor element 2 registers the
circular movement of magnetic elerne.nt 9 transmitted by nutating disc 44 where tirst sensor 
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s p in s  o f  mag ne t i c  e l eme n t  9  i n  o r de r  t o  la t e r  ca lc u la t e  t h e  vo lume  o f  

m 3  f l o w ing  t h r oug h  me as ur i ng  c hamb er  32 .  P r e f e rab l y ,  t he  f i r s t  

s en sor  e leme n t  9  i s  co nn ec te d  t o  a  mag n e t i c - s ig n a l - t o -d ig i t a l - s ig n a l  

c on ver t e r  d e v ic e  wh i c h  re ce i ves  t he  mag n e t i c  s ig n a l  f r om m ag ne t i c  

e l eme n t  9  t r an sm i t t e d  b y  nu t a t i ng  d i sc  4 4  t o  t u r n  i n to  d ig i t a l  s ig n a l .  5 

Par t i c u la r l y ,  t h e  f i r s t  se ns or  e l eme n t  2  w i l l  d e t ec t  m ag ne t i c  e lem en t  9  

s p in  r eg ard less  o f  t he  f ac t  t ha t  d i r e c t io n  o f  wa te r  o r  g as  su pp l y  

f l o w ing  t h r oug h  t h e  met e r  h as  b ee n  re ve r se d  i n  o rd e r  t o  g e t  a  

r edu c t io n  i n  t he  r eg i s te r  o f  wa t e r  o r  g as  c on sum pt i on .  T ha t  i s ,  wh en  

th e  met e r  i s  un ins ta l l ed  t o  p l ac e  t h e  e x i t  h o le  o r  wa te r  o r  g as  s up p l y  10 

4 1  o f  s uc h  met e r  as  t h e  e n t ra nc e  o r  f e ed  h o le  o f  wa t e r  o r  g as .  F i r s t  

s en sor  e l eme n t  2  w i l l  a lwa ys  r eg is t e r  t h e  sp in  be ca use  o f  t he  mag n e t  

d i f f e re n t  p o la r i t i e s  t o  t he n  t u rn  t hem  in t o  d ig i t a l  s ig n a ls  wh i c h  in  t u rn  

a re  us ed  t o  ca lcu la te  t h e  vo lume th a t  f l o ws  t h ro ug h  mea sur i ng  

c ham ber  32 .  T her e f o re ,  m e te r  18  h as  t he  ca pa b i l i t y  o f  me as ur ing  t h e  15 

wa t e r  f l o w i n  an y  d i r ec t i on  i t  c i r c u la te s ;  h en ce ,  i t  h as  a  b i d i r e c t i on a l  

c ha r ac t e r i s t i c .  T yp i c a l l y ,  up per  p r o tec t i ve  co ve r  3 8  i nc lu de s  a  l i q u id  

c r ys ta l  d i s p l a y  4  t ha t  sh o ws  th e  cu s tomer ’ s  i n f o rmat io n .  

As  m en t i on ed  be fo re ,  up per  p r o te c t i ve  c o ve r  38  a ls o  h o us es  

i n s id e  a  w i re l es s  e l e c t ro n ic  mea sur i ng ,  p re pa ym ent ,  a nd  wa te r  o r  g a s  20 

s up p l y  cu t  de v i ce  1 3  wh ich  i s  e l ec t r i c a l l y  co up led  w i t h  t h e  mec ha n ic  

d e v i ce  in  d ig i t a l  s ig na l  c ou p le d  w i t h  f i r s t  s en sor  e l emen t  t o  ch ang e  

th e  mag n e t i c  s ig n a l  t o  d ig i t a l  s ig na l  34  wh er e  t h e  w i re les s  e l ec t ro n ic  

me as ur ing  p r ep a yme nt  a nd  wa te r  o r  g as  su pp l y  c u t  de v i c e  re ce i ves  

t h e  d ig i t a l  s ig na l  a nd  t h en  se nds  i t  t o  l i q u i d  c r ys t a l  d i sp l a y  4  t o  25 

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 magnet c 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 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 wh h 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 How in any
direction it circulates; hence, it has a bidirectional characteristic. Typic- Hy, 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 nside a wireless electronic measuring, prepayment, and water or
gas supply cut device 13 which is electrically c,oupled with the mechanic device in digital s gnal
couple.d with first sensor element to change the magnetic signal to digital signal 34 where the wireless
electronic 
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v i s u a l i ze  i t .  

T he  s up p l y  a nd  c l os ing  ch amb er  4 3  co ns is t s  o f  a  c lo s ing  

me ch an ism  1  comp os ed  o f  a  g e ar  t r a i n ,  a  s l i d i ng  d isc  a nd  a  f i xed  

d i sc  p l ac ed  in  s uch  a  wa y  t o  op en  o r  c l ose  t he  wa t e r  o r  g as  s up p l y .  

T he  op en ing  o r  c l os i ng  g ear  t r a in  i s  o per a te d  b y  an  e ng ine ,  wh ic h  i s  5 

c on t r o l l e d  b y  t he  w i r e l es s  e l ec t r on i c  me asur i ng ,  p r ep a ym ent  a nd  

wa t e r  o r  g a s  s up p ly  c u t  de v i ce  t ha t  i s  e le c t r i ca l l y  co nne c te d  t o  su ch  

e ng ine .   W h i le  work i ng ,  t he  g e ar  t r a in  o f  me ch an ism  1  o f  t he  su pp l y  

a nd  c los i ng  ch ambe r  43  i s  ac t i va t ed  b y  a n  e ng ine  t h a t  i s  i n  t u r n  f ed  

b y  w i r e l ess  e l ec t ro n ic  m ea sur i ng ,  p r epa yme nt  an d  wa t e r  o r  g a s  10 

s up p l y  cu t  d e v ic e  1 3 ,  t he  g ear  t r a in  i n c re as es  s t re ng th  t o  b e  ab le  t o  

mo ve  one  s l i d ing  d i s c  o ve r  a  f i xed  d is c  t ha t  ha s  op en ing s  d is t r i bu t ed  

i n  su ch  wa y  t h a t  i n  o ne  pos i t i on  i t  c l o se s  t h e  wa te r  f l ow a n d  a t  9 0  

d eg ree  t u r n  t he  ope n ing  co in c id es  t o  l e t  wa te r  c i r c u la t e .  T h e  c l os i ng  

me ch an ism  1  a ls o  i n c lu des  a  p a i r  o f  s en sors  35  wh i ch  a re  c on ne c te d  15 

a nd  s en d  t he  pos i t i on  s ig na l  o f  t h e  d isc  t o  w i r e les s  e l ec t r on ic  

me as ur ing ,  p re pa yme nt  a nd  wa t e r  o r  g as  su pp l y  cu t  de v ic e .  

Me t e r  1 8  a ls o  h as  a  ba t t e r y  8  l oc a te d  a bo ve  t he  s upp l y  a nd  

c l os ing  ch amb er ,  t h i s  ba t t e r y  s up p l i es  e nerg y  t o  w i re les s  e lec t r on i c  

me as ur ing ,  p re pa yme nt  an d  wa te r  o r  g as  s up p l y  c u t  de v i c e  13   t o  t h e  20 

e l ec t r on ic  m ea ns  t o  reg is te r  t he  b i d i r e c t ion a l  wa t e r  o r  g as  

c on sumpt i on ,  t o  t he  e ng in e  t ha t  ac t i va t es  t he  c lo s i ng  me ch an ism  an d   

t o  t he  l i q u id  c r ys t a l  d i sp l a y .  

T he  wa t e r  t ha t  c i r cu l a te s  t h ro ug h  e n t ra nc e  ho le  39  o f  me t e r  18  

o f  ma in  b od y  3 1  en te r s  me as ur ing  c hamb er  32 .  T h i s  wa te r  c i r cu l a t io n  25 

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 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 dosing 15 mechanism 1 also includes a pair of sensors 35 which are connected and
send the position signal of the disc: to \Rnreless 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 
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w i l l  m ak e  n u ta t i ng  d is c  4 4  ( o r  t h e  b l a des  i n  c as e  o f  a  ve lo c i t y  

c ham ber )  o f  mea su r i ng  ch amber  32  s p in  mak ing  m ag ne t i c  e lem en t  9  

s p in  as  we l l ,  t r an sm i t t i ng  t h i s  a c t io n  t o  f i r s t  se nso r  e leme n t  2 ,  wh ic h  

i s  e le c t r i ca l l y  co nn ec t ed  t o  a  mag n e t i c - s ig n a l - t o -d ig i t a l - s ig n a l  

c on ver t e r  de v i ce  34 ,   a nd  wh ere  c on ve r te r  3 4  w i l l  t r an sm i t  t he  d ig i t a l  5 

s ig n a l  t o  a  m i c ro co n t ro l l e r  ( no t  s ho wn )  o f  w i re l es s  e le c t ro n i c  

me as ur ing ,  p r epa yme nt  a nd  wa t e r  o r  g as  su pp l y  cu t  de v i c e  1 3 ,  wh ic h  

w i l l  r eg i s te r  ho w ma n y  cu b ic  me t e rs  c i r c u la t e  t h r oug h  met e r  18 .  T h en 

t h e  wa t e r  c i r c u la te s  t h r oug h  c los i ng  mec ha n ism  1  o f  s up p l y  an d 

c l os ing  c hamb er  4 3 ,  wh ic h  ca n  b e  f oun d  o pe n  o r  c l ose d  d ep en d ing  o n 10 

t h e  in s t ru c t i on  g i ve n  b y  t he  m ic r oc on t ro l l e r .  I n  t he  e ven t  t he  l a t t e r  i s  

o pe n ,  t h e  wa te r  w i l l  c i r c u la t e  t o  t he  us e r .  

P re f e ra b l y ,  me t e r  1 8  o f  t he  p re se n t  i n ve n t ion  i nc l ude s  s ec on d 

s a f e t y  s ens or  e l eme n ts  3  in  o r de r  t o  r eg is t e r  t h e  o pe n ing  o f  a n y  o f  

p ro te c t i ve  u pp er  o r  l o wer  co ve r s  3 7 ,  38 .  Se co nd  sa f e t y  se ns or  15 

e l eme n ts  3  a r e  co nn ec t ed  t o  w i r e le ss  e le c t ro n ic  me as ur i ng ,  

p rep a ym ent  an d  wa t e r  o r  g a s  s up p l y  c u t  d e v ic e  13 .  I n  t h e  e ven t  an y  

o f  up per  o r  l o we r  c ham ber s  3 7 ,  3 8  o f  me t e r  1 8  g e t s  unh ook e d  f r om 

ma in  bo d y  3 1  o f  t he  me t e r ,  w i r e le ss  e l ec t ro n ic  me as ur ing ,  

p rep a ym ent  an d  wa t e r  o r  g a s  s up p l y  c u t  d e v ic e  1 3  o f  t h e  m e te r  w i l l  20 

s en d  a  s ig na l  t o  ac t i va te  c l os ing  m ec ha n ism 1  o f  su pp ly  a nd  c l os ing  

c ham ber  43  t o  s t op  wo rk i ng  au t omat i c a l l y  u n t i l  a  t ec hn ic i an  f r om  th e  

s e r v ic e  c omp an y  r e -es t ab l i s he s  i t .  T he  mete r  h as  a  b i d i r e c t io na l  

s ys tem,  t ha t  i s ,  i t  a lwa ys  ac cumu la tes  t he  co ns umpt io n  i n  a  pos i t i ve  

wa y  reg ard les s  o f  th e  wa y i t  i s  co nn ec te d .   25 

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, which 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
microcontroller. In the event the latter is open, the water wH circuate to the user.        Preferably, meter
18 of the present invention nchides second safety sensor elements 3 in order to register the opening of
any of 15 protective upper or lower covers 37, 38. Second safety sensor elements 3 are connected to
wireless electronic measuring, prepayment and water or gas supply cut device 13. In the event any of
upper or lower chambers 37, 38 of meter 18 gels unhooked irom main body 31 of the meter, wireless
elec,tronic measuring, 20 prepayment and water or gas supply cut device 13 of the meter will send a
signal to activate c,los ng mechanism 1 of supply and closing chamber 43 to 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.  21        As regards controlled and schedule.d water supply, meter 18 will
include and additional sensor element to detect the water flow through the feed line.. This water How
sensor element is connected to wireless electronic measuring, prepayment and water or gas supply 
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As  r eg ards  co n t ro l l e d  an d  sc he du led  wa t e r  s up p l y ,  me t e r  18  w i l l  

i n c lu de  a nd  ad d i t i o na l  s en sor  e leme n t  t o  de t ec t  t h e  wa t e r  f l o w 

th r oug h  t he  f ee d  l i n e .  T h is  wa t e r  f l o w s en sor  e leme n t  i s  c on ne c te d  t o  

w i r e le ss  e lec t r on i c  me as ur ing ,  p r ep aym ent  an d  wa t e r  o r  g as  su pp l y  

c u t  de v i ce  13  w i t h  t h e  p u rp ose  o f  r ece i v i ng  a  s ig n a l  f r om t he  s en sor  5 

e l eme n t  ( no t  s ho wn )  in  o rd e r  t o  de t ec t  t h e  wa te r  f l o w.  I n  t he  e ven t  

t h e  wa te r  f l o w i s  no t  d e te c te d  ( t ha t  i s ,  t h e re  i s  a i r  i n  t h e  f ee d  l i ne ) ,  

w i r e le ss  e lec t r on i c  me as ur ing ,  p r ep aym ent  an d  wa t e r  o r  g as  su pp l y  

c u t  de v i c e  13  w i l l  s en d  a  s ig na l  t o  op en  a  r e l i e f  va l ve  (n o t  sh o wn)  t o  

r e l ea se  t he  a i r  t r ap pe d  i n  t h e  p i pe s  a nd  wh i c h  c ou ld  ha ve  c i r c u la te d  10 

t h r oug h  t he  m ete r  a nd  be  r eg i s te r ed  a s  c ons umpt i on .  

F ig u r e  3  s ho ws  a  f u nc t i on a l  s im p l i f i ed  b lock  d iag ram  o f  a  wa t e r  

o r  g as  met e r  t ha t  i n t eg ra te s  t he  w i r e l e ss  p r ep a yme nt  sys tem  wh ic h  

mo n i t o r s  t he  s upp ly  i n  m 3  an d  g e t s  s ig n i f i c an t  i n f o rmat ion  ab ou t  su ch  

met e r ,  a nd  wh ic h  i s  t h e  a ppr op r i a te  o ne  t o  be  use d  in  acc o rd an ce  15 

w i t h  a  p re f e r re d  emb od im en t  o f  t he  p r ese n t  i n ven t i on .  

I n  me as ur ing  ch amb er  32  t he  amou n t  o f  wa te r  t h a t  f l o ws  

t h r oug h  m ete r  1 8  i s  r eg i s te r ed  an d  i t  i s  t r a ns f e r red  b y  m ea ns  o f  a  

mag n e t i c  se ns or  e l eme n t  2  t o  a  mag n e t i c - s ig n a l - t o -d ig i t a l - s ig n a l  

c on ver t e r  wh ich  r ec o rd s  a nd  t r a ns f o rms  t he  n u ta t i ng  d i sc  sp in s  i ns i de  20 

me as ur ing  c ham ber  3 2 ,  r eg ard le ss  o f  t he  s p in  d i r e c t ion  d ue  t o  t h e  

f ac t  t ha t  m ag ne t i c  s ens or  e leme n t  2  o n l y  reg is te r s  t he  mag ne t  

p o la r i t y  wh i ch  w i l l  g o  in  t he  d i r ec t i on  t h e  wa t e r  o r  g as  g o es .  W i re les s  

e l ec t r on ic  me as ur ing ,  p re pa yme nt  and  wa t e r  o r  g as  s upp l y  c u t  de v i ce  

1 3  r ec e i ve s  t he  s ig n a l  f r om  th e  mag n e t i c - s ig n a l - t o -d ig i t a l - s ig n a l  25 

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 used in accordance w th a preferred embodiment of the present invention. W
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 tact that magnetic sensor element 2 only registers the
magnet polarity which will go in the direction the water or gas goes. Wireless electronic measuring,
prepayment and water or gas supply cut device 
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c on ver t e r  a nd  p roce ss es  s uc h  s ig na l  b y  me ans  o f  a  m i c ro co n t ro l l e r  6 ,  

wh i c h  c a lc u la te s  t he  n umber  o f  c yc l es  t o  t r a ns f o rm  th em i n t o  a  wa te r  

o r  g a s  m 3  vo lume  b e ing  l a te r  s ho wn  o n  l i q u i d  c r ys ta l  d i s p la y  4 .  T h i s  

vo lum e  i s  a l so  re co rde d  i n  a  n on- vo la t i l e  mem or y  o f  m ic r oc on t r o l l e r  

6 .  Such  m ic roc on t ro l l e r  6  o f  t h e  w i r e le ss  e lec t r on ic  m ea sur ing ,  5 

p rep a ym ent  a nd  wa t e r  o r  g a s  s upp l y  cu t  d e v ic e  r ec e i ves  po we r  

s up p l y  f r om a  b a t t e r y  8 .  

T he  m ic ro co n t ro l l e r  6  o f  t he  w i r e l es s  e l ec t r on ic  me as ur ing ,  

p rep a ym ent  a nd  wa t e r  o r  g a s  su pp l y  c u t  d e v ic e  13  a lso  re ce i ves  a  

s ig n a l  f r om s ec ond  s en sor  e l emen t s  3  (e .g ,  m ag ne t i c  se ns ors )  i n  10 

o rde r  t o  d e te c t  whe th e r  a n y  o f  t he  me te r ’ s  c o ve r s  h as  b ee n  rem o ved .   

On  a n  a l t e rn a t i ve  e mb od ime n t  pa r t i c u la r l y  r e la t ed  t o  wa t e r  

me as ur ing ,  m i c roc on t r o l l e r  6  o f  w i r e le ss  e lec t r on ic  m ea sur i ng ,  

p rep a ym ent  a nd  wa t e r  o r  g as  s up p l y  c u t  de v i ce  1 3  re ce i ve s  a  s ig na l  

f r om an  ad d i t i on a l  s en sor  e l eme n t  1 0  t o  de t ec t  t h e  wa te r  f l o w.  I n  t he  15 

e ve n t  t h e  wa t e r  f l ow i s  n o t  de t ec te d ,  m ic r oco n t ro l l e r  6  wo u ld  ac t i va te  

r e l i e f  va l ve  11  t o  re l ea se  t he  a i r  t r app ed  i n  t h e  p i pes .  

As  me n t io ne d  b e f o re ,  w i re le ss  e l ec t r on ic  m ea sur i ng ,  

p rep a ym ent  an d  wa t e r  o r  g as  su pp l y  c u t  de v i ce  13  i n c l ud es  a  

m ic r oco n t ro l l e r  6 ,  a  w i r e le ss  r ea der - wr i t e r  de v i ce  7  a nd  a  su pp l y  20 

i n t e r ru p t io n  d e v ic e  c on t r o l l e r  5 .  M i c r oco n t ro l l e r  6  d i sp l a ys ,  am ong  

o t he r  f unc t i on s ,  i n f o rmat io n  ab ou t  t he  m 3  amo un t  o f  wa t e r  o r  g as  

p re v i ou s l y  p re pa id  a nd  a va i la b le  f o r  t h e  us e r ,  as  we l l  as  t he  t im e 

wh e n  th i s  p re pa id  wa te r  o r  g a s  amo un t  can  be  d o wn lo ad ed  f r om a  

w i r e le ss  c a rd  15 ,  a l o ng  w i t h  i n f o rmat io n  a bo u t  t h e  s t a te  o f  ba t t e r y  8 .  25 

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 I 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 cut device receives power supply from a battery 8.
The micio.ontroller 6 o1 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 whether any 01 the meter's covers has been removed.        On an alternat'ye embodiment
particularly related to water measuring, microcontroller 6 of w eless electronic measui mg, prepayment
and water or gas supply cut device 13 receives a signal 15 1rom an additional sensor element 10 to
detect the water How. In the event the water How is not detected, microcontrolhar 6 would activate
relief valve 11 to release the aft trapped in the pipes Asmenti madbefore,'wirelesselectronicmeasuring,
prepayment and water or gas supply cut device 13 includes a 20 microcontroller 6, a wireless
reader-writer dev ce 7 and a supply inEerruption device controller 5. iVlicrocontreller 6 displays,
among other functions, information about the rn3 amount of water or gas previously prepaid and
available for the user, as well as the time when this prepaid water or gas amount can be downloaded
from a 
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W i re l ess  r ea der - wr i t e r  e l eme n t  7  i s  r e sp on s ib le  f o r  de te c t ing  a  

p rep a id  ca r d  1 5  t o  t h en  se nd  a  va l i d  c a rd  s ig na l  t o  m ic ro co n t ro l l e r  6  

a nd  s t a r t  m on i t o r ing  t he  w i r e le ss  p re pa yme nt  s ys t em  a nd  t h e  wa te r  

o r  g as  m 3  su pp l y  t o  t h e  me t e r .  

Ge ner a l l y  w i re l ess  re ad er - wr i t e r  e l eme n t  7  i s  ac t i va te d  5 

p e r io d ic a l l y  u nd er  in s t ru c t i on s  b y  m ic ro co n t ro l l e r  6 .  On  an  a l t e r na t i ve  

em bo d ime n t ,  m ic ro co n t ro l l e r  6  w i l l  a c t i va te  w i r e les s  r ea der - wr i t e r  

e l eme n t  7  b y  mean s  o f  a  s ig na l  se n t  b y  a  b u t t o n  12  lo ca t ed  o n  t he  

u pp er  c o ve r  o f  me te r  18  i n  o rd e r  t o  s ta r t  t he  i n f o rmat i on  t r a ns f e re nc e 

b e t we en  w i re l ess  in t e l l i g en t  c a rd  15  a nd  p re pa yme nt  me t e r  1 8 .  10 

I n t e l l i g en t  ca r d  w i r e l es s  r ea der - wr i t e r  e leme n t  7  o f  w i r e le ss  

p rep a ym ent  s ys t em  o f  t he  p re se n t  i n ve n t i on  t r an s f ers ,  on  a  f i r s t  

em bo d ime n t ,  t h e  in f o rmat i on  ab ou t  p rep a ym ent  w i r e l es s  in t e l l i g e n t  

c a rd  15  in t o  a  m i c ro co n t ro l l e r  6 .  On  a  s eco nd  emb od imen t ,  i n t e l l i g en t  

c a rd  w i r e le ss  r ea de r - wr i t e r  e l eme n t  7  w i l l  t r a ns f e r  t h e  i n f o rm at i on  15 

a bo u t  m i c roc on t r o l l e r  6  f r om met e r  1 8  in t o  i n te l l i g en t  c a rd  1 5 .  

Commu n ic a t i on  a bo u t  t he  i n f o rmat ion  b e t we en  w i r e less  i n t e l l i g e n t  

c a rd  15  an d  met e r  1 8  t ak e s  p l ace  v i a  a  p r in t ed  c i r cu i t  boa rd  an te nn a  

1 7  an d  a  m emor y  i n se r t ed  i n  p rep a yme nt  w i re l ess  ca r d  16 ,  b e ing  b o th  

s en s i t i ve  t o  t h e  rad io  f r eq uen c y  ba nd  t h ro ug h  wh ic h  i t  i s  t r an sm i t t ed .  20 

P re f e ra b l y ,  w i r e le ss  ca r d  re ad er - wr i t e r  e lem en t  7  i s  an  i n teg ra t ed  

c i r cu i t  t ha t  d e tec t s  t h e  p res en ce  o f  a  p re pa ym ent  w i r e l es s  c a rd ,  

i n t e rp r e t s  t h e  c omma nd s  o f  s uc h  ca rd  a nd  c r ea t es  an d  s en ds  a  ra d io  

f r eq uen c y  po we r  s ig na l .  An te nn a  1 4  a l s o  re ce i ves  t h e  c ha ng es  i n  t he  

r ad io  f r eq ue nc y  p owe r  s ig n a l  se n t ,  r e sp ec t ing  t h e  p ro to co l  o f  r ad io  25 

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, microcontrolier 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 wireless readerwriter element 7 of wireless prepayment system of the present invention
transfers, on a first embodiment, the information about prepayment wireless ntelligent card 15 int a
microcontroller 6. On a second embodiment, intelligent 15 card wireless reader-writer element 7 will
transfer the information about microcontroller 6 from meter 18 nto intelligent card 15. Communication
about the information between wire.less intelligent card 15 and meter 18 takes place via a printed c
rcuit board antenna 17 and a memory inserted in prepayment wireless card 16, being both 20 sensitive
to the radio frequency band through which it is transmitted. Preferably., wireless card reader-writer
element 7 is an integrated circuit that detects the presence of a prepayment vvireless 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  
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f r eq uen c y  d a ta  t r an sm iss i on  s t a ted  by  I SO 14 44 3-3 A s ta nd ard ,  an d 

b y  ISO  1 44 43- 4 A s t an dar d ,  o r  e ve n  b y  a n y  o t he r  p ro t oc o l  r eg a r d ing  

r ad io  f r eq ue nc y  da ta  t r an sm iss i on  a ppr op r ia t e  f o r  suc h  pu rpo se .  

W i re l ess  ca r d  r ead er - wr i t e r  e l eme n t  7  g e ner a tes  an d  s en ds  a  

r ad io  f r eq u enc y  p owe r  s ig na l  v i a  an t en na  l 4  o f  m e te r  18 .  T h e  c ha ng e  5 

i n  t h e  ra d io  f r eq uen c y  po we r  s ig na l  se ns ed  b y  a n ten na  1 4  i s  ca us ed  

b y  t h e  p r ese nc e  o f  a  p r ep a yme nt  w i r e le ss  in t e l l i g e n t  c a rd  15 .  A t  

d e te c t ing  t he  p r es en ce  o f  a  p r ep aym ent  ca rd  1 5 ,  w i r e le ss  ca r d  

r ead er - wr i t e r  e l eme n t  7  r ea ds  a nd  t r an s f e rs  t he  p re pa id  am ou n t  i n  m 3  

f r om  th e  p rep a ym ent  w i r e le ss  ca r d  1 5  i n to  t he  m ic ro co n t r o l l e r  6  a f t e r  10 

f o l l o w ing  a  ve r i f i ca t i on  a nd  va l i da t io n  o f  ca r d  15  b y  m ea ns  o f  a n  

e nc r yp t io n /d ec r yp t io n  m od u le  o f  suc h  w i r e l ess  c a rd  re ad er - wr i t e r  7 .  

T ha t  i s ,  s uc h  e nc ryp t io n /d ec r yp t io n  mo du le  ve r i f i es  and  va l i da t es  b y  

me an s  o f  d ig i t a l  s ig na t u re s  t he  i n f o rmat io n  r eco rde d  i n  t h e  

m ic r oco n t ro l l e r  6  mem or y ,  suc h  as  t he  co n t ra c t  num ber ,  m e te r  15 

n umb er ,  da te  wh en  c a rd  wa s  la s t  l o ad ed ,  sa f e t y  k e ys ,  i n f o rmat io n  

a bo u t  p r ep a id  m 3  am ou n t  o f  wa t e r  o r  g as ,  p re pa id  m 3  am ou n t  t o  be  

t r a ns f e r re d  in t o  t he  m e te r  un der  down lo a d ing  m eth od ,  e t c .  I f  t h i s  

i n f o rmat i on  i s  no t  ve r i f i e d  an d  va l i da te d ,  t h e  re ad er  w i l l  n o t  t r a ns f e r  

t h e  p re pa ym ent  i n fo rmat io n  o r  t he  m 3  am ou n t  f r om ca r d  1 5  t o  me t e r  20 

1 8 .  As  f o r  p re pa yme nt  wa t e r  su pp l y ,  an d  mor e  p a r t i cu l a r l y ,  co n t ro l l e d  

a nd  sch ed u le d  wa te r  su pp l y ,  i n f o rmat i o n  a bo u t  t he  t ime  wh e n  wa te r  

i s  sup p l ie d  i s  d i sp la ye d .   

On ce  p r ep a yme nt  w i r e le ss  ca r d  15  i s  ve r i f i ed  a nd  va l i d a te d ,  

d a ta  o n  t he  p r ep a id  m 3  amou n t  o f  wa te r  o r  g as  i s  t r an s f er r ed  f r om  t he  25 

24 frequency data transmission stated by ISO 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 intelligent 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 card 15 by means of an enc,ryptionldecryption 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, inlormation about prepaid ET13 amount of water or gas,
prepaid M3 amount to be transferred into the meter under downloading method, etc. If this information
is not vernied and validated, the reader will not transfer 20 the prepayment information or the M3
amount from card 15 to meter 18. As for prepayment water supply, and more partic,ularly, 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 fil3 amount of
water or gas is transferred from the  25 wireless intelligent card 15 into microcontroller 6 via wireless
reader-writer element 7, where microcontroller 6 has the function of deducting the 1/13 amount of
water or gas depending on the user's consumption. Information on the prepaid r113 amount is usually
stored 5 in the Flash memory ol microcentroller 6 which controls the amount deduction from the
prepaid water or gas supply as the user is consuming each m3. 
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w i r e le ss  in t e l l i g e n t  c a rd  1 5  i n to  m ic roc on t r o l l e r  6  v i a  w i re l es s  r ea der -

wr i t e r  e l eme n t  7 ,  wh e re  m ic r oco n t r o l l e r  6  h as  t he  f u nc t io n  o f  

d ed uc t i ng  t h e  m 3  am ou n t  o f  wa te r  o r  g as  d ep en d ing  on  t he  u se r ’ s  

c on sumpt i on .  I n f o rmat i on  o n  t he  p re pa id  m 3  amou n t  i s  us ua l l y  s t o re d 

i n  t he  F lash  mem or y  o f  m ic r oc on t r o l l e r  6  wh i ch  c on t r o ls  t h e  am oun t  5 

d ed uc t i on  f r om  t he  p r ep a id  wa te r  o r  g as  su pp l y  a s  t he  u se r  i s  

c on sum ing  e ac h  m 3 .  

A l t e rn a t i ve l y ,  r e le va n t  i n f o rmat i on  o n  h i s t o r i ca l  d a ta  abo u t  t he  

me t e r ,  wh ic h  i s  t r a nsm i t t e d  f r om t he  l a t t e r  a nd  w i l l  be  re co r de d  o n 

p rep a ym ent  w i re l es s  in t e l l i g e n t  c a rd  1 5 ,  i s  a l so  s to r ed  i n  m emor y  10 

F las h  o f  m ic r oc on t r o l l e r  6 .  T her e fo re ,  t he  in f o rmat io n  e xch ang e 

b e t we en  m ete r  18  a nd  i n t e l l i g e n t  c a rd  1 5  i s  pa r t i cu la r l y  c a r r i ed  o u t  

b y  m ic ro co n t ro l l e r  6  v i a  w i re l ess  r ea de r - wr i t e r  e lem en t  7 .  

On  an  a l t e r na t i ve  em bo d ime n t  o f  t h e  p res en t  i n ven t io n ,  t h e  

w i r e le ss  p r ep a ym ent  s ys t em f o r  wa te r  o r  g as  m ete rs  us ing  a  w i re l ess  15 

i n t e l l i g e n t  ca r d  in c lu des  au tom at i c  wa t e r  o r  g as  su pp l y  c u t  

me ch an ism  1  t o  use r  1 9 .  F ig u r e  3  spe c i f i ca l l y  r e f e r s  t o  t he  w i re l ess  

e l ec t r on ic  m ea sur ing ,  p r ep a ym ent  c on t r o l  a nd  wa t e r  o r  g as  su pp l y  cu t  

d e v i ce  13  a nd  t o  a  co n t ro l l e r  5  wh ic h  m on i t o r s  a  wa te r  o r  g as  c u t / r e -

e s ta b l i shm en t  su pp l y  1 .  O n  a  p r e f e r r ed  emb od ime n t  o f  t he  p re se n t  20 

i n ve n t ion ,  m ic r oc on t r o l l e r  6  k no ws  ho w ma n y  wa t e r  o r  g as  m 3  t h e  

u se r  s t i l l  h as  a va i la b le .  T hu s ,  m ic r oco n t ro l l e r  6  w i l l  m on i t o r  u se r  1 9 ’s  

wa t e r  o r  g as  su pp ly  o r  s up p l y  c u t .  

T yp i ca l l y ,  t he  use r  1 9  wa t e r  o r  g a s  s up p l y  c u t  w i l l  t ake  p la ce  

wh e n  th e  a va i la b le  wa t e r  o r  g as  amo un t  s t o re d  i n  t h e  memor y  o f  25 

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 \RI less reader element 7. On an alternative
embodiment ol the present invention, the 15 wireless prepayment 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 device 13 and to a controller 5 which monitors a water or gas cutlre- 20 establishment
supply 1. On a preferred embodiment of the present invention nicrocentroller 6 knows how many water
or gas m3 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 n the memory of  26 wireless &ectronc measuring, prepayment
control and water or gas 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 microc,ontroller 6, is greater than zero. Microcontroller 6 of wireless
electronic measuring, prepayment control and water or gas supply cut device 13 will, at ail times, read
the M3 amount available. Water or gas supply cut/reestablishment is provided by means of a controller
5 of wireless electronic measuring, prepayment c:ontrol 
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w i r e le ss  e le c t ro n i c  m eas ur ing ,  p re paym ent  co n t ro l  an d  wa t e r  o r  g as  

s up p l y  c u t  d e v ic e  1 3  o f  m e te r  1 8 ,  wh i c h  i s  r e ad  b y  m ic ro co n t ro l l e r  6 ,  

i s  eq u i va len t  t o  ze r o .  W ate r  o r  g as  su pp l y  w i l l  b e  res t o r ed  wh en  th e  

a va i l ab le  wa t e r  o r  g as  amou n t  s t o re d  i n  me t e r ’ s  mem ory  1 8 ,  r e ad  b y 

m ic r oco n t ro l l e r  6 ,  i s  g re a te r  t h an  ze ro .  M i c r oc on t r o l l e r  6  o f  w i r e les s  5 

e l ec t r on ic  m ea sur ing ,  p r ep a ym ent  c on t r o l  a nd  wa t e r  o r  g as  su pp l y  cu t  

d e v i ce  1 3  w i l l ,  a t  a l l  t imes ,  r ea d  t h e  m 3  am ou n t  a va i la b le .  

W ate r  o r  g as  s up p ly  c u t / r e - es t ab l i s hme n t  i s  p r o v id ed  b y  me an s 

o f  a  con t r o l l e r  5  o f  w i r e les s  e le c t ron ic  me as ur ing ,  p re paym ent  c on t r o l  

a nd  wa te r  o r  g a s  su pp l y  cu t  de v i ce  13  wh i ch  se nds  a  s ig na l  t o  su pp l y  10 

c u t / r e - es t ab l i s hmen t  m ec ha n ism  1 ,  c omp os ed  o f  a  g ear  t r a in ,  a  

s l i d i ng  d is c  a nd  a  f i xed  d isc  se t  up  e sp ec ia l l y  t o  op en  o r  c lo se  t he  

wa t e r  o r  g a s  s up p l y  an d  in  wh ic h  s up p l y  c u t / r e -e s ta b l i shm en t  

me ch an ism  1  ca n  b e ,  o n  a  p re f e r re d  em bo d imen t ,  a  va l ve  o per a ted  

b y  an  eng ine  t ha t  a c t i va t es  a  g e ar  t r a i n  a nd  t h e  s l i d ing  d is c  o ve r  t he  15 

f i xed  d i sc  a t  t h e  same  t ime ,  ha v ing  o pe n ing s  d i s t r i bu t ed   i n  s uc h  wa y  

t h a t  un der  a  c e r ta i n  po s i t i on  t h e  wa t e r  f l o w i s  c l ose d  an d  a t  90  

d eg ree  t u r n  t h e  op en ing  co inc id es  t o  l e t  t h e  wa t e r  t ha t  o pe ns  o r  

c l os es  t h e  wa t e r  o r  g as  su pp l y  c i r c u l a te .  T h e  wa t e r  o r  g as  su pp l y  ca n  

b e  cu t  o f f  v i a  c on t r o l l e r  o f  eng ine  5 ,  wh ic h  ha s  t he  f unc t i on  o f  20 

o pe n ing  o r  c los ing  va l ve  1  wh en  m ic roc on t r o l l e r  6  g i ves  t he  

i n s t ru c t i on  t o  e i t he r  o pe n  o r  c lo se  t h e  su pp l y  v i a  a  c lo s ing /o pe n ing  

s ig n a l  wh ic h  in  t u r n  s up p l i es  w i t h  e l ec t r i c  p o wer  t he  e ng in e  t h a t  

a c t i va t es  suc h  va lve .  Con t r o l l e r  5  op en s  o r  c l os es  b y  me an s  o f  a  

s o l id - s t a te  d e v i ce .  W hen  m ic ro co n t ro l l e r  6  r ea ds  t h a t  t he  m 3  amo un t  25 

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 openings 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 engine 5, ,,nrhich has the function of opening or closing valve 1 when microcontroller 6
gives the 
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s t o re d  i n  t h e  no n-vo la t i l e  mem or y  i s  eq u i va le n t  t o  ze ro ,  i t  w i l l  f i r s t  

ve r i f y  t h e  va l ve  s ta t e  b y  me an s  o f  s en sors  35  ins t a l l e d  i n  c lo s i ng  

me ch an ism  1  s o  as  t o  k no w wh e t he r  t h e  va l ve  i s  op en  o r  c l os ed .  

T he n  i t  w i l l  s en d  an  i n te r r up t  s ig n a l  t o  co n t ro l  5 ,  i f  ap p ro p r ia t e .   

On  an  a l t e rn a t i ve  emb od im en t  o f  t h e  p r ese n t  i n ven t i on ,  w i re l ess  5 

p rep a ym ent  s ys tem  f o r  wa t e r  o r  g as  m ete rs  can  be  c on f ig u r ed  b y  

me an s  o f  w i re le ss  i n t e l l i g e n t  c a rd  15  i n  suc h  wa y  t ha t  me t e r  1 8  c an  

o pe n  o r  c l os e  a t  a  c e r t a in  t ime  o f  t he  da y  b y  us ing  a n  i n t e rn a l  t im er  

t o  a c t i va t e  t he  op en ing / c los i ng  co n t ro l l e r  5  a t  t he  m oment  p r e -s e t  o n  

c l os ing  me ch an ism 1 .  10 

As  p re v i ou s l y  m en t io ne d ,  i n t e l l i g e n t  c a rd  1 5  w i l l  be  reu sa b le  

a nd  sp ec i f i c  t o  each  mete r ,  t h a t  i s ,  i t  mu s t  n o t  b e  use d  on  mor e  t h an  

o ne  wa te r  o r  g as  met e r .  Suc h  p r ep aym ent  w i re l ess  i n te l l i g e n t  ca r d  

i n c lu des  a  m ic r oc on t r o l l e r  16  an d  an  a n t en na  17 .  T h e  p e rs on a l i ze d 

i n f o rmat i on  o n  t h e  c a rd  i s  r e co r de d  i n  m ic r oco n t ro l l e r  1 6  i n te r na l  15 

mem or y .  P r e f e rab ly ,  t h e  i n te l l i g en t  ca rd  i s  t he  s i ze  o f  a  co n ven t i on a l  

c r ed i t  ca r d  a nd  can  f o l l o w I SO  1 44 43 -1 ,  14 44 3-2 ,  14 44 3-3 ,  1 44 43- 4  

s t an dar ds ,  t h oug h  t h es e  r eq u i rem en ts  a re  n o t  m an da t o r y .  L i k e w is e ,  

t h e  use  o f  p re pa yme nt  w i re le ss  i n te l l i g en t  ca r ds  on  a  p r epa yme nt  m 3  

s up p l y  s ys tem  f o r  wa t e r  o r  g as  met e rs  o f  t he  p re se n t  i n ve n t io n  ha s  20 

t wo  m a in  f u nc t io ns :  1 )  t r an s f e r r ing  t he  p r ep a id  m 3  am oun t  o f  wa te r  o r  

g as  i n to  t h e  me t e r ;  2 )  r ec e i v i ng  i n  t h e  w i r e le ss  c a rd  in f o rmat i on  on 

wa t e r  o r  g as  m 3  co ns ume d du r i ng  t he  l i f esp an  o f  t he  me t e r  w i t ho u t  

t h e  n ee d  o f  h i r i ng  a  t ec hn i c i an  o r  g e t t i ng  so ph is t i ca ted  a nd  c os t l y  

s ys tem s  to  r ea d  t he  m ete r .   25 

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 valve is 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 that meter 18 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 me.chardsm 1.        As
prey usly mentioned, intel gent card 15 will be reusable and specific to each meter, that is, it must not
be used on more than one water or gas meter. Such prepayment w eiess ntelligent card includes a
microcontroller 16 and an antenna 17 The personalized 15 nformat on on the card is recorded in
microcontroller 16 internal memory. Preferably, the ntelligent card is the size 01 a conventional credit
card and can follow 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 Iunct ons: 11 transferring
the prepaid m amount of water or gas into the meter; 2) receiving in the wireless card information on
water or gas M3 consumed during the lifespan of the meter without the need of hiring a techn c n or
getting sophisticated and costly 
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W hi l e  op era t i ng ,  t h e  p r ep a yme nt  wa te r  o r  g a s  adm in is t r a t io n  

s ys tem,  b y  m ea ns  o f  a  w i re l ess  in t e l l i g en t  ca r d  o f  t h e  p re se n t  

i n ve n t ion ,  r ec e i ves  t he  m 3  su pp l y  i n  i t s  me t e r  v ia  t h e  w i r e les s  

e l ec t r on ic  m ea sur ing  p re pa ym ent  co n t ro l  a nd  wa t e r  o r  ga s  s up p l y  cu t  

d e v i ce  wh ic h  ca r r i e s  o u t  t he  t ask  o f  de t ec t ing  a nd  va l i d a t i ng  a  5 

p rep a ym ent  ca r d  as  we l l  a s  o f  mo n i t o r i ng  t h e  p rep a yme nt  an d  wa t e r  

o r  g as  su pp l y  s ys tem  i n  acc o rd an ce  w i t h  t he  f l o w d i ag ram  i n  F ig u res  

4  an d  4 A.  I n  a  pa r t i cu l a r  man ner ,  m ic r oco n t ro l l e r  6  mo n i t o r s  t he  

p rep a ym ent  s ys t em  o f  t h e  p re sen t  i n ven t i on  as  we l l  a s  t he  

p rep a ym ent  c ommun ica t i on  t a sk s  be twe e n  met e r  1 8  a nd  p re pa yme nt  10 

c a rd  15 .  

Be f o re  b eg inn ing  t h e  c ommu n ica t io n  a nd  mon i t o r ing  t ask s ,  

m ic r oco n t ro l l e r  6  a c t i va t es  commu n ic a t io n  se r i a l  p o r t s  w i t h  wh ic h  i t  

w i l l  b e  in  co ns ta n t  c ommun ica t io n .  T he n ,  i t  w i l l  c on f ig u re  w i re l es s  

i n t e l l i g e n t  c a rd  r ead er - wr i t e r  e leme n t  7 ,  e .g ,  ISO  14 44 3-4 A  s ta nd ard .  15 

On ce  t h e  po r t s  ha ve  b ee n  ac t i va te d  an d  w i r e l es s  r ead er - wr i t e r  

e l eme n t  7  ha s  b ee n  c on f ig u r ed ,  m ic r oco n t ro l l e r  6  r ead s  t h e  s t o re d  

d a ta ,  s uch  a s  c l i en t ’ s  s e r ia l  num ber ,  wa t e r  o r  g a s  m 3  s t o re d  du r i ng  

t h e  l i f esp an  o f  t h e  m e te r  ( t h e  m e te r  s e r ia l  num ber  w i l l  b e  r ea d  on l y  

a t  t h i s  ph ase  g i ven  t he  f ac t  i t  ne ve r  c ha ng es ) .  A f t e r  su ch  da t a  h as  20 

b ee n  r ea d ,  a  t imer  i n  m ic ro co n t ro l l e r  6  g e t s  s ta r t ed  i n  o rde r  f o r  a n  

i n t e r ru p t io n  t o  b e  g en era t ed  eve r y  7 0  m i l l i s ec on ds  a nd  

m ic r oco n t ro l l e r  6  ca n  ca r r y  o u t  a  s pec i f i c  t a sk .  M i c r oc on t r o l l e r  6  t he n  

g oe s  t h ro ug h  a n  ina c t i ve  s t a te ,  t ha t  i s ,  i t  s t o ps  f u nc t io n ing  a t  a l l  an d  

“g oe s  in to  a  s ta ndb y  s ta t e ”  i n  o rd e r  t o  sa ve  t h e  ma x imum  amo un t  o f  25 

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 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 commu cation and monitoring tasks, microcontroller 6 act vales 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 readerwriter element 7 has been configured, microcontroller 6 reads the stored
data, such as client's serial number, water or gas re 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 or 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  29 



2 9  
 

b a t t e r y  en erg y .  M i c r oc on t r o l l e r  6  can  o n l y  c ome ou t  o f  t he  in ac t i ve  

s t a te  b y  i n t e r ru p t ing  t h e  t im er ,  wh ic h  i s  d on e  b y  m ea ns  o f  b u t t o n  12  

( ac t i v i t y  r e la t ed  t o  F ig u r e  3 ) .  

I n  t h i s  wa y,  i n  t he  e ve n t  t h e  t im er  g en era t es  an  in t e r ru p t  s ig na l  

( b l ock  10 ) ,  m ic roco n t ro l l e r  6  w i l l  r e v ie w t he  upp er  a nd  lo we r  co ve r s ’  5 

s en sors  o f  t h e  me te r  ( b lo ck  2 0 ) .  I f  i t  i s  ac t i va te d ,  m i c ro co n t ro l l e r  6  

w i l l  s e n d  a  s ig na l  t o  t h e  op en ing / c los i ng  wa te r  o r  g a s  su pp l y  

me ch an ism  1  v i a  su pp l y - c u t  co n t ro l l e r  5  (b l ock  3 0 )  in  o r de r  t o  c l ose  

t h e  va l ve .  T he  sup p l y  w i l l  o n l y  be  r es to r ed  wh e n  th e  m ete r  g e t s  

r es ta r t ed  ( t ha t  i s ,  wh e n  t he  a la rm  in  t h e  u pp er  a nd  lo we r  c o ve rs ’  10 

s en sors  g e t s  d ea c t i va te d ) .  

On  th e  s pe c i f i c  emb od im en t  f o r  a  wa te r  me t e r ,  m ic r oco n t ro l l e r  6  

a l so  ve r i f i e s  t h e  s ta t e  o f  wa te r  se ns or  10  ( b lo ck  40 ) .  I f  n o  wa t e r  f l o w 

i s  de te c te d ,  t he  m ic r oc on t r o l l e r  w i l l  s en d  a  s ig n a l  t o  o pe n  a  r e l i e f  

va l ve  1 1  s o  t he  a i r  t r ap pe d  in  t h e  wa te r  p i pes  i s  r e le as ed  (b l ock  5 0 ) ,  15 

a nd  m ic r oc on t r o l l e r  6  ve r i f i e s  i f  t he r e  a re  spe c i f i c  o pe n ing / c lo s ing  

i n s t ru c t i on s  u nd er  s ch ed u le  ( b l ock  6 0 ) .  I n  ca se  o f  b e ing  a f f i rm a t i ve ,  

t h i s  i n f o rmat io n  w i l l  b e  re co r de d  i n  i t s  f l a sh  mem or y  ( 10 0) .  

On  th e  sp ec i f i c  emb od im en t  f o r  a  g as  m ete r ,  m ic r oco n t ro l l e r  6  

w i l l  no t  pe r f o rm  b lock s  4 0 ,  5 0  a nd  60 .  20 

T he n  m ic ro co n t ro l l e r  6  r ea ds  t h e  ba lan ce  in  t h e  me te r ,  t he  

wa t e r  o r  g as  m 3  ac cum u la te d ,  b y  mea ns  o f  s en sor  e leme n t  2  (b lo ck  

9 0 ) ,  r eg a r d les s  o f  t h e  wa t e r  o r  g as  f l o w d i rec t i on  b ec au se  s ens or  

e l eme n t  2  de t ec t s  t h e  m ag ne t  p o la r i t i e s  i r r es pec t i ve  o f  t h e  d i r e c t i on  

t h e  wa t e r  o r  g as  f l o ws ,  be ing  t h e  m eas urem ent  b i d i r e c t i on a l .  25 

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) 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 embod Tient for a water meter, mcrocoritroHer 6 also
verifies the state of water sensor 10 (block 40). If no water How is detected, the microcontroller will
send a signal to open a relief 15 valve 11 so the aft trapped in the water pipes is released (block 50),
and inicrocontroller 6 verifies ft there are specilic opening/closing instructions under schedule (block
60). In case of being affirmative., this information will be recorded in its Hash memory (100). On the
specific embodiment for a gas meter, microcontroller 6 20 will not perform blocks 40, 50 and 60.
Then mic,rocontroller 6 reads the balance ill the meter, the water or gas rn3 accumulated, by means of
sensor &lenient 2 (block 90), regardless of the water or gas flow direction because sensor element 2
detects the magnet polarities irrespe ve of the direction 25 the water or gas flows, being the
measurement bidirectional.  30 



3 0  
 

M i c r oco n t ro l l e r  6  t h en  wa i t s  f o r  an  in t e r ru p t  s ig n a l  ( b lo ck  80 )  g i ve n  

a f t e r  d e tec t i ng  t he  p re se nce  o f  w i re l es s  ca r d  15  o r  b y  ac t i va t ing  

d o wn load  bu t t on  12 .  

On ce  m ic ro co n t ro l l e r  6  ha s  re ad  t h e  d a ta  s t o re d  i n  i t s  F l as h  

mem or y  (b l ock  10 0) ,  i t  ve r i f i es  a nd  ch ang e s  t h e  va l ve  s ta t e  o f  wa t e r  5 

o r  g as  s up p l y  o pe n ing / c l os ing  mec ha n i sm  1  w i t h  res pe c t  t o  t he  us e r ’ s  

p rep a id  ba lanc e .  Ba se d  o n  t he  i n f o rmat i on  ob ta i ne d  in  (b l ock  10 0) ,  

m ic r oco n t ro l l e r  6  ve r i f i es  t h a t  t he  p rep a id  s up p l y  b a la nce  i s  g re a te r  

t h an  0  ( b lock  1 10) .  I n  t h e  e ve n t  s uch  b a lan ce  i s  n o t  g r ea te r  t h an  0 ,  

t h e  m ic ro co n t ro l l e r  c heck s  i f  t h e  wa te r  o r  g as  su pp l y  ope n ing / c lo s ing  10 

me ch an ism  va l ve  1  i s  c l os ed  (b lo ck  12 0) .  I f  a f t e r  ve r i f y ing  t he  s t a te  

o f  va l ve  1  ( b l ock  1 20)  t h e  o u t c ome i s  n eg a t i ve ,  m ic ro co n t ro l l e r  6  

s en ds  a  s ig na l  t o  co n t ro l l e r  5  wh i ch  c l os es  wa te r  o r  g as  su pp l y  

o pe n ing / c lo s ing  me ch an ism  va l ve  1  ( b l ock  13 0)  i n  o rde r  t o  s to p  t he  

wa t e r  o r  g a s  s up p ly  t o  me t e r  18 .  A f t e r  c lo s i ng  va l ve  1  in  (b lo ck  1 30) ,  15 

m ic r oco n t ro l l e r  6  re ad s  t he  i n f o rmat io n  d is p l a yed  o n  t h e  sc r ee n  o f  

me t e r  18  (b l ock  16 0) .  Ho we ver ,  i f  t h e  ou t com e  de te rm in ed  i n  b lo ck  

1 20  i s  s a t i s f ac to r y ,  i . e . ,  va l ve  1  i s  c l os ed ,  m ic r oc on t ro l l e r  6  re ads  

t h e  in f o rmat io n  d i sp l a yed  on  t he  s c ree n  o f  me te r  ( b lock  1 60) .  

On  th e  o th e r  ha nd ,  i f  t h e  ba lan ce  re ad  in  (b l ock  11 0)  i s  g rea t e r  20 

t h an  ze r o ,  m i c ro con t r o l l e r  6  ve r i f i es  t h a t  va l ve  1  i s  op en  ( b l ock  14 0) .  

I f  a f t e r  ve r i f y ing  va l ve  1  (b l ock  1 40)  t he  ou t come i s  neg a t i ve ,  

m ic r oco n t ro l l e r  6  se nd s  a  s ig na l  t o  co n t ro l l e r  5  wh i ch  p e r f o rms  th e  

t a sk  o f  o pe n ing  va lve  1  (b l ock  15 0)  in  o rd e r  t o  a l l o w t he  wa t e r  o r  g as  

s up p l y  t o  use r  9 .  A f t e r  o pe n ing  va l ve  1  i n  ( b lo ck  15 0) ,  m i c r oc on t r o l l e r  25 

Microcontroller 6 then waits for an nterrupt signal (block 80) given after detecting the presence of
wireless card 15 or by activating download button 12. Once microcontroller 6 has read the data stored
in its Flash 5 memory (block 100), it verifies and changes the valve state of water or gas supply
opening/closing mechanism 1 with respect to the user's prepaid balance. Based on the information
obtained in (block 100), microcontroller 6 verifies that the prepaid supply balance is greater than 0
(block 110). In the event such balance is not greater than 0, 10 the microcontroller checks if the water
or gas supply opening/closing mechanism valve 1 is dosed (block 120). if after verifying the state of
valve 1 (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), igicrocontroller 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 (Nock 110) is greater
than zero, microcontroller 6 verifies that valve 1 is open (Nock /40). If after verifying valve 1 (block 140)
the outcome is negative, igicrocontroller 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), igicrocontroller  31 6 reads the information displayed on the screen of meter 18 (block
160). However, if the outcome determined in (block 140) is affirmative, c., valve 1 is open,
microcontroller 6 reads the information displayed on the screen of meter (block 160). 5After verifying
the state of water or gas opening/closing mechankrns valve 1 as described in ([flocks 110 to 160), m
crocontroller 6 reviews that the screen is shown on the meter (Block 170). If the screen shown in
(Block 170) s the Prepaid" one, then microcontroller 6 verifies that the radio frequency generator 
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6  r ea ds  t h e  i n f o rmat i on  d i sp l a ye d  o n  t h e  sc r ee n  o f  me te r  18  (b l ock  

1 60) .  Ho we ver ,  i f  t he  ou t com e  de t e rm in ed  i n  ( b lo ck  14 0)  i s  

a f f i rm a t i ve ,  i . e . ,  va l ve  1  i s  op en ,  m ic r oco n t ro l l e r  6  re ads  t he  

i n f o rmat i on  d i sp l a ye d  o n  t h e  sc ree n  o f  me t e r  ( b l ock  16 0) .  

A f t e r  ve r i f y ing  t he  s ta te  o f  wa te r  o r  g as  op en ing / c l os ing  5 

me ch an ism ’s  va l ve  1  as  de sc r i be d  i n  (B lock s  11 0  t o  1 60) ,  

m ic r oco n t ro l l e r  6  r e v ie ws  t ha t  t h e  s c re en  i s  s ho wn  o n  t he  m ete r  

( B lock  17 0) .  I f  t he  s c re en  s ho wn  in  ( B lo ck  1 70)  i s  t h e  “P r epa id ”  o ne ,  

t h en  m ic roc on t r o l l e r  6  ve r i f i e s  t h a t  t he  r ad io  f r eq uen c y  g e ner a to r  

( B lock  18 0)  o f  t he  w i r e le ss  re ad er - wr i t e r  o f  w i re l ess  in t e l l i g en t  ca r d  7  10 

i s  s w i t ch ed  o n  i n  o rde r  t o  s t a r t  t he  s ea r ch  f o r  a  p r ep a id  c a rd .  I f  t h e  

d e te rm ina t io n  in  (B lo ck  18 0)  i s  neg a t i ve ,  t h en  n o  s ig na l  t o  s w i t ch  on  

t h e  ra d io  f r eq ue ncy  ( B lo ck  1 90)  w i l l  be  g e ner a te d  a nd  m ic r oc on t r o l l e r  

6  w i l l  r e tu r n  t o  an  i n ac t i ve  s t a te  in  o r de r  t o  s a ve  t h e  m a x imum 

am ou n t  o f  ene rg y  p o ss ib l e  f r om  ba t t e r y  8  wh i l e  wa i t i ng  f o r  an  15 

i n t e r ru p t  s ig na l  ( B lo ck  8 0 )  a nd  t h e  rou t i ne  as  d esc r i be d  i n  B lock s  (1 0  

a  1 80)  i s  r es umed.  I n  t he  e ven t  o f  a n  a f f i rma t i ve  ou t c ome  (B lock  

1 80) ,  m ea n ing  t ha t  t h e  r ad io  f r eq ue nc y  i s  s w i t ch ed  o n ,  t h en  a  r ad io  

s ig n a l  w i l l  b e  em i t t e d  t h ro ug h  an ten na  1 4  i n  o r de r  t o  d e te c t  t h e  

p res en ce  o f  a  w i re le ss  in t e l l i g en t  c a rd  1 5  in  t he  v i c in i t y  (B lock  2 20) .  20 

W hen  th e  sc r ee n  s ho wn  i n  ( B lock  17 0)  c o r re sp on ds  t o  "m 3 " ,  

m ic r oco n t ro l l e r  6  ve r i f i es  t he  s t a te  o f  t h e  w i r e les s  r ead er - wr i t e r  

e l eme n t  ( B lo ck  20 0) ;  i n  t h e  e ven t  o f  t h e  w i r e les s  re ad er - wr i t e r  

e l eme n t  be ing  s w i t c he d  o f f ,  m i c roco n t ro l l e r  6  w i l l  r e t u rn  t o  an  

i n ac t i ve  s t a te  i n  o rde r  t o  s a ve  t he  m a x imum  amo un t  o f  en e rg y  25 

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 described 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 the vicinity (Block 220).        When the screen shown in (Block 170) corresponds to "m3", m
crocontroller 6 verifies the e of the reless reader-writer element (Block 200); in the event of the w eless
readerwriter elerne.nt being switched off, rnicrocontroller 6 wifi return to an 25 riactive state in order to
save the maximum amount of energy  32 possible while waiting or an nterrupt signal (Block 80) and
the routine as described ill Blocks (10 a 180) is resumed. If the result of verifying the state or the
wirele.ss reader-writer element is negative, meaning that the wireless reader-writer element is
switched on, then 5 microc,ontroller 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 or an interrupt signal (Block 80) and the routine
as described in Blocks (10 a 180) is resumed. 10 rvricrocontroller 6 then carries out the runctions or
reading the stored data, verifying and changing the state of valve 1, and reviews that the screen is
shown on the meter to activateldeactivate the wireless reader- \Rniter 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 rnicrocontroller corilirms 
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p os s ib le  wh i l e  wa i t i ng  f o r  a n  i n te r ru p t  s ig na l  ( B lock  8 0 )  a nd  t h e  

r ou t in e  as  des c r ib ed  i n  B lo ck s  ( 10  a  18 0)  i s  r es ume d.  I f  t h e  re su l t  o f  

ve r i f y ing  t he  s ta te  o f  t he  w i r e le ss  re ad er - wr i t e r  e l emen t  i s  n eg a t i ve ,  

me an ing  t h a t  t h e  w i re l ess  r ea der - wr i t e r  e leme n t  i s  s w i t ch ed  on ,  t h en  

m ic r oco n t ro l l e r  6  s w i t c he s  o f f  o r  de ac t i va te s  t he  w i re l es s  r ea der -5 

wr i t e r  e l eme n t  ( B lo ck  2 10)  an d  t he n  m ic ro co n t ro l l e r  6  w i l l  r e tu r n  t o  

a n  i nac t i ve  s ta t e  in  o r de r  t o  sa ve  t h e  m a x imum  amo un t  o f  en e rg y 

p os s ib le  f r om ba t t e r y  8  wh i le  wa i t i ng  f o r  a n  i n te r r up t  s ig n a l  ( B lo ck  

8 0 )  a nd  t he  r ou t i ne  a s  d esc r i be d  in  B lo ck s  (10  a  1 80)  i s  r esum ed.  

M i c r oco n t ro l l e r  6  t h en  c a r r i es  o u t  t he  f u nc t io ns  o f  r ead ing  t h e  10 

s t o re d  d a ta ,  ve r i f y ing  a nd  c ha ng ing  t he  s ta t e  o f  va l ve  1 ,  a nd  r e v i e ws 

t h a t  t h e  sc r ee n  i s  s ho wn  on  t he  met e r  t o  ac t i va te / de ac t i va te  t he  

w i r e le ss  re ad er - wr i t e r  e l eme n t ,  i t  t he n  w i l l  p r oce ed  t o  de t ec t  t he  

p res en ce  o f  a  w i re l e ss  p re pa yme nt  in te l l i g e n t  c a rd  1 5  an d  ca r r y  o u t  

t h e  p r ep a ym ent  d own lo a d  t r an sa c t i on .   15 

As  p r e v io us l y  men t i on ed ,  whe n  the  m ic roc on t r o l l e r  co n f i rms  

t h a t  t h e  w i re l ess  re ad er - wr i t e r  e l emen t  i s  s w i t c he d  o n ,  t h e  w i re l es s  

r ead er - wr i t e r  e l eme n t  w i l l  em i t  a  r ad io  f r eq ue nc y  t h r oug h  an t en na  1 4  

t h e re b y  e xe cu t ing  a  s ea r ch  f unc t i on  f o r  ca r ds  1 5  (B lock  22 0)  in  

a cc o rd anc e  t o  I SO  1 44 43- 3 A  s ta nd ard .  A f t e r  t h e  s ea r ch  f u nc t i on  f o r  a  20 

c a rd  f r om ( B lo ck  22 0)  h as  b ee n  p e r f o rme d ,  t h e  w i r e l es s  r ead er - wr i t e r  

e l eme n t  6  ve r i f i es  i f  t he r e  i s  a n  in t e l l i g en t  ca rd  15  w i t h in  t h e  f i e l d  o f  

d e te c t io n  ( B lo ck  2 30 ) .  I f  a n  i n te l l i g en t  ca r d  i s  p re se n t  w i t h i n  t he  f i e l d  

o f  d e te c t i on  i n  B lo ck  2 30 ,  an  a n t i - co l l i s i on  p r o toc o l  (B lock  24 0)  i s  

c a r r ie d  o u t  i n  o r de r  t o  de t e rm ine  i f  t he re  i s  mor e  t h an  on e  in t e l l i g e n t  25 

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 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  33 card vvithin the detection fieldn the event that there is more than 
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c a rd  w i t h in  t he  d e te c t io n  f i e l d  ( i n  t h e  e ve n t  t ha t  t h e re  i s  mor e  t h an  

o ne  i n te l l i g en t  ca rd  1 5 ,  o ne  w i l l  b e  d e ac t i va te d  a cco r d ing  t o  I SO 

1 44 43- 3 A  s t an dard ) .  I f  t h e re  i s  no  i n te l l i g en t  ca r d  1 5  w i t h i n  t h e  

d e te c t io n  f i e ld  i n  sa i d  B lock  2 30 ,  t he  w i r e le ss  r ea der - wr i t e r  e lem en t  

6  w i l l  r e tu r n  t o  an  i n ac t i ve  s t a te  in  o r de r  t o  s a ve  t h e  m a x imum 5 

am ou n t  o f  ene rg y  p o ss ib l e  f r om  ba t t e r y  8  wh i l e  wa i t i ng  f o r  an  

i n t e r ru p t  s ig na l  ( B lo ck  8 0 )  a nd  t h e  rou t i ne  as  d esc r i be d  i n  B lock s  (1 0  

a  18 0)  i s  r esum ed.  

On ce  a  ca rd  i s  de te c te d  w i t h i n  t he  f i e l d ,  t h e  s ys t em se lec t s  t he  

c a rd  ( B lo ck  25 0)  a cc o rd ing  t o  ra d io  f r eq u enc y  d a ta  t r ansm is s io n  10 

p ro to co l  ( f o r  i ns t an ce ,  t ha t  s pe c i f i ed  i n  t he  I SO  1 44 43-3 A  s t an dar d ,  

a nd  i nc l ud ing  t ha t  s p ec i f i e d  in  t h e  I SO  1 44 43- 4A  s tan dar d ) .  A f t e r  

s e le c t i ng  t he  c a rd  i n  ( B lo ck  2 50) ,  t h e  w i r e le ss  re ad er - wr i t e r  e leme n t  

7  au t he n t i ca t es  t he  ca r d  w i t h  t h e  d ig i t a l  s ig n a tu r e  f o r  t h e  am ou n t  o f  

p rep a id  m 3  o f  wa te r  o r  g as  an d  w i t h  t h e  me t e r ’ s  se r ia l  num ber  ( B lo ck  15 

2 60) .  M i c ro co n t ro l l e r  6  t he n  ve r i f i e s  i f  t he  i n te l l i g en t  ca r d  

c o r re sp on ds  t o  t h e  m e te r  (B lock  2 7 0) ,  i f  t he  ca rd  do es  n o t  

c o r re sp on d  t o  t h i s  me t e r ,  w i r e l es s  r ead er - wr i t e r  e l emen t  7  w i l l  r e tu rn  

t o  an  in ac t i ve  s ta te  i n  o rd e r  t o  sa ve  t h e  ma x im um amou n t  o f  e ne rg y  

p os s ib le  f r om ba t t e r y  8  wh i le  wa i t i ng  f o r  a n  i n te r r up t  s ig n a l  ( B lo ck  20 

8 0 )  an d  t h e  r ou t ine  a s  d esc r i be d  in  B lo ck s  (1 0  a  18 )  i s  r e sume d.  

Ho we ver ,  i f  t h e  c a r d  d oe s  c o r re sp ond  to  t h i s  m e te r ,  i t  w i l l  t h en  r ea d 

t h e  b a la nc e  on  t he  c a rd  ( B lo ck  2 80) .  A t  t h i s  po in t ,  m ic ro co n t ro l l e r  6  

ve r i f i es  i f  t he  p re pa id  in t e l l i g e n t  c a rd  h as  c re d i t  (B lock  2 9 0) ,  i f  t h e  

o u t c ome  in  ( B lo ck  2 90)  i s  n eg a t i ve  t he n  m ic ro co n t ro l l e r  6  w i l l  r e t u rn  25 

one ritelligent card 15, one w II 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
wUI return to an inactive state in order to save the rnaxrnurn amount of energy possible from battery 8
while waiting for an interrupt signal (Block 80) and the routine as described in Blocks (10 a 180) s
resumed. Once a card is detected with n the field, the system selects the 10 card (Block 250)
according to 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 250), the wireless reader-w ite element 7 authenticates the card with the digital signature or
the amount of 15 prepaid rn3 of water or gas and with the meter's sera l number (Block
260).fv1icrocontroller6thenverifiesiftheintelligentcard corresponds to the meter (Block 270),f the card
does not correspond to this meter, wireless readerwriter element 7 \ R I return to an inact \if e state in
order to save the rnaxrnum amount oi energy 20 possible from battery 8 while vvaiting for an inte.rrupt
signal (Block 80) and the routine as desc bed in Blocks (10 a 18) is resumed. However, if the card
does correspond to this meter, it wW then read the balance on the card (Block 280). At this point,
rnVrocontrofler 6 verifies i1 the prepaid intelligent card has credit (Block 290), if the 25 outcome in
(Block 290) is negative then rncrocontroHer 6 will return 
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t o  an  in ac t i ve  s ta te  i n  o rd e r  t o  sa ve  t h e  ma x im um amou n t  o f  e ne rg y  

p os s ib le  f r om ba t t e r y  8  wh i le  wa i t i ng  f o r  a n  i n te r r up t  s ig n a l  ( B lo ck  

8 0 )  a nd  t he  ro u t ine  as  d es c r i be d  in  B lock s  (3 0  a  1 80)  i s  r esum ed.  I f  

t h e  r esu l t  o f  (B lock  29 0)  i s  a f f i rma t i ve ,  t h en  t he  m ic r oc on t r o l l e r  w i l l  

e na b le  t he  ba lan ce  o f  i n t e l l i g en t  c a rd  1 5  t o  be  do wn loa de d  in t o  t h e  5 

F las h  m emor y  o f  m i c r oc on t r o l l e r  6  (B lo ck  3 00) .  I t  i s  p oss ib le  t h a t  no t  

a l l  o f  t he  p re pa id  b a la nc e  i s  do wn load ed  a t  on e  t ime ,  g i ve n  t ha t  t h e  

b a la nc e  t o  be  d o wn loa de d  de pe nd s  o n  t h e  amou n t  r eco rde d  o n  t he  

c a rd  i n  t he  " Amo un t  i n  m 3  o f  p r ep a id  wa t e r  o r  g as  t o  be  t r a ns f e r re d  

b y  d o wn loa d"  va r iab le .  A f t e r  do wn load ing  t h e  b a la nce  i n  ( B lo ck  30 0) ,  10 

t h e  s ys tem  re ads  t h e  rema in ing  ba lanc e  on  t he  mete r  ( B lo ck  3 10)  a nd  

a dd s  t h e  ba lanc e  do wn lo ade d  f r om c a r d  15  t o  t he  rem a in i ng  ba la nc e 

o n  t h e  met e r  ( B lo ck  32 0) .  T he  n e w p re pa id  b a la nce  r es u l t i ng  f r om th e  

o per a t io n  c a r r ie d  o u t  i n  ( B lock  3 20)  i s  s en t  t o  t he  wa t e r  o r  g as  

met e r ’ s  F l as h  m emor y  (B lock  330 )  b y  m ea ns  o f  m ic ro co n t ro l l e r  6 .  15 

A f t e r  r e ce i v i ng  t he  n e w ba lan ce ,  o r  a t  t h e  sam e  t ime ,  m i c r oc on t r o l l e r  

6  se nds  t he  in f o rmat i on  g en era t ed  c onc ern ing  t he  wa t e r  o r  g as  

c on sume d  b y  t he  u se r  du r ing  t h e  l i f e sp an  o f  t he  me t e r  a nd  an y  

u n la wf u l  u se  o f  t he  me t e r  t o  i n te l l i ge n t  ca r d  15  (B lock  3 40) .  A f t e r  

h a v ing  s en t  t h e  in f o rmat io n  t o  i n te l l i g en t  c a rd  1 5 ,  m ic ro co n t ro l l e r  6  20 

w i l l  r e tu r n  t o  a n  i na c t i ve  s ta t e  i n  o rde r  t o  sa ve  t h e  ma x imum  am ou n t  

o f  e ne rg y  pos s ib le  f r om ba t t e r y  8  wh i le  wa i t i ng  f o r  an  i n te r ru p t  s ig na l  

( B lock  80 )  and  t he  r ou t in e  as  des c r ib ed  in  B lock s  (10  a  18 0)  i s  

r esum ed.  

A l t ho ug h  s pe c i f i c  o pe r a t io ns  o f  t h i s  i n ven t i on  ha ve  be en  25 

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 time, 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 balance on the meter (Block 310) and adds the balance downloaded from card 15 to the
remaining balance on the meter ([flock 320). The new prepaid balance resulting from the operation
carried out in (Block 320) is sent to the water or gas 15 meter's Hash memory (Block 330) by means of
microcontroller 6. After receiving the new balance, or at the same time, microcontroller 6 sends the
riformation 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, rnicrocontroller 6 will return to an inactive state n 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. 25Although spec c operations of thisnyention
have been  35 describe.d and illustrated, its obvious for those persons with knowledge of this area that
other changes and modifications will 
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d es c r ib ed  an d  i l l u s t ra t ed ,  i t  i s  obv io u s  f o r  t h os e  p e rs on s  w i t h  

k no wle dg e  o f  t h i s  a r ea  t h a t  o th e r  c ha ng es  a nd  mo d i f i c a t ion s  w i l l  

h a ve  t o  be  m ad e  w i t h ou t  c ha ng ing  t h e  s p i r i t  o r  t he  sc op e  o f  t he  

i n ve n t ion .  As  s uc h ,  t h e  a t t a ch ed  c l a ims  w i l l  be  p r o te c te d  f r om a n y 

c ha ng e  o r  m od i f i c a t io n  wh ic h  i s  w i t h in  t h e  s co pe  o f  t h i s  i n ve n t io n .  5 

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  I, 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 wireless 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 supplier's database informed, the method comprising the steps of:        verifying the status
of the water or gas supply meters openinglclo ing mechansrn hi order to determine if it is open or
c,losed; 15detecting the state of the sensors on the upper and lower 
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CL AI MS 

 

1 .  A  p re pa yme nt  me t ho d  f o r  su pp l y ing  wa t e r  o r  g as  us i ng  i )  a  

w i r e le ss  in t e l l i g e n t  c a rd  lo ad ed  w i t h  a  p re pa id  amo un t  o f  s e r v i ce ,  i i )  

a  wa te r  o r  g as  met e r  wh ic h  c ompr is es  up per  an d  lowe r  p ro t ec t i ve  5 

c o ve rs ,  a  w i r e les s  r ead er - wr i t e r  e leme n t  o f  w i r e les s  in te l l i g e n t  ca r ds  

a nd  a  wa t e r  o r  ga s  su pp l y  op en ing / c l os ing  m ec ha n i sm,  an d  i i i )  a  

n e t work  wh i ch  in c lu de s  a t  l e as t  o ne  p o in t  o f  sa l e  t e rm in a l  w i t h  a  p a i r  

o f  sa f e t y  m od u les ,  a  s e r ve r  co nn ec te d  v ia  an  in t e r f ace  t o  a  b i l l i ng  

s ys tem  wh ic h  k e ep s  t he  s e r v i c e  sup p l ie r ’ s  da ta ba se  i n f o rme d ,  t he  10 

met ho d  c ompr is i ng  t h e  s t ep s  o f :  

ve r i f y ing  t h e  s ta tu s  o f  t h e  wa te r  o r  g as  su pp l y  me t e r ’ s  

o pe n ing / c lo s ing  me ch an ism  i n  o r de r  t o  de t e rm in e  i f  i t  i s  op en  o r  

c l os ed ;  

d e te c t ing  t he  s t a te  o f  t he  s ens ors  o n  t he  u pp er  and  lo we r  15 

p ro te c t i ve  c o ve rs  o f  t h e  m e te r  t o  de t e rm in e  i f  t he  me te r  h as  b ee n  

t am per ed  w i t h ;  

em i t t i ng  a  r ad io  f req u en c y  s ig n a l  f r om  th e  m ete r  v i a  a  w i r e le ss  

e l ec t r on ic  m ea sur ing ,  p rep a ym ent  an d  wa t e r  o r  g a s  s up p l y  c u t  

d e v i ce ;  20 

d e te rm in ing  i f  t he r e  i s  m ore  t ha n  o ne  p re pa ym ent  w i r e le ss  

i n t e l l i g e n t  c a rd  w i t h i n  t h e  d e tec t i on  f i e l d  o f  t he  wa t e r  o r  g as  m ete r ;  

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 frequency 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, simultaneously, 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; 
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s e le c t i ng  t h e  p r epa yme nt  w i re les s  in t e l l i g e n t  ca rd  i n  

a cc o rd anc e  w i t h  a  p re v i o us l y  de te rm in ed  r ad io  f r equ en c y  da ta  

t r a nsm is s io n  p r o toc o l ;  

e xc ha ng ing  in f o rmat i on  be t we e n  th e  met e r  and  t h e  p r ep a ym ent  

w i r e le ss  in t e l l i g en t  c a rd  t h ro ug h  ra d io  f r eq uen c y ;  5 

a u th en t i ca t ing  t h e  p rep a ym ent  w i re l es s  in t e l l i g e n t  c a rd  a nd  t h e  

w i r e le ss  re ad er - wr i t e r  o f  p re pa ym ent  w i re l ess  in t e l l i g en t  c a rd s ,  

s im u l t an eo us l y ,  b y  m ea ns  o f  t wo  o r  mor e  d ig i t a l  s ig n a tu res  a nd  t he  

met e r ’ s  s e r ia l  numb er ;   

d e te rm in ing  i f  t he  p rep a ym ent  w i r e l ess  i n t e l l i g e n t  c a rd  ha s  a  m 3  10 

p rep a id  ba lanc e  wh i c h  i s  a bo ve  ze ro ;  

d o wn load ing  t h e  amo un t  o f  pu rc ha se d  se r v i c e  i n  p rep a id  m 3  

f r om t he  p r ep a yme nt  w i re l ess  i n te l l i g en t  ca r d  and  s to r ing  i t  i n  t he  

me t e r ’ s  mem or y ;  

u p lo ad ing  a l l  o f  t he  me t e r  s t a te  i n f o rmat i on  t o  t he  p re pa yme nt  15 

w i r e le ss  i n te l l i g en t  c a rd  an d  r eco r d i ng  i t  i n  t he  m emor y  o f  sa i d  

p rep a ym ent  w i re le ss  in t e l l i g e n t  ca rd ,  wher e  t h e  i n f o rmat io n  

g en era t ed  i s  i n  r e la t i on  t o  t he  wa t e r  o r  g as  t ha t  ha s  b ee n  con sum ed 

b y  t he  u se r  d u r ing  t h e  l i f e  sp an  o f  t h e  m e te r  an d  an y  un la wf u l  ac t  o r  

ma n ip u la t io n  o f  t he  me t e r ;  a nd  20 

e l ec t r on ic a l l y  r eg is te r i ng  t he  wa t e r  o r  g as  co nsum pt io n ,  

c ha r ac t e r i ze d  b y  com pr is ing  t h e  a dd i t i o na l  s t ep s  o f :  

ve r i f y ing  i f  t h e re  i s  i n f o rmat io n  ab ou t  t he  wa te r  s up p l y  a t  a  

p red e te rm ine d  t im e ,  p r ed e te rm ine d  m 3  am ou n t  o r  bo t h ;  

d e te c t ing  wa te r  f l ow v i a  t he  m e te r ;  and  25 

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 onal 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 order to release any aft conta led n the water pipes. 52. A meter to register he
bdrectonal consumpUon of water or gas wh h comprises           meters main body wh ch includes an
entrance hole and an exit hole: 
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i n  t h e  e ve n t  o f  no t  d e te c t ing  a n y  wa te r  f l o w,  s en d ing  a  s ig na l  t o  

o pe n  t he  re l i e f  va l ve  i n  o rd e r  t o  r e le as e  an y  a i r  c on ta i ne d  i n  t he  

wa t e r  p ip es .  

 

2 .  A  me t e r  t o  r eg i s te r  t h e  b id i r ec t io na l  co ns umpt io n  o f  wa t e r  o r  5 

g as  wh i ch  c ompr i se s :  

a  me t e r ’ s  ma in  bod y  wh i ch  in c l ud es  a n  en t r anc e  h o le  a nd  a n  

e x i t  h o l e ;   

a  m ea sur ing  c ham be r  w i t h i n  t h e  me t e r ’ s  m a in  b od y ;  

a  su pp l y  a nd  c los ing  c ham ber  w i t h i n  t h e  me t e r ’ s  m a in  bo d y  an d  10 

i n  f l u id  c ommu n ica t i o n  w i t h  t h e  me asur ing  c hamb er ;  

a  wa te r  o r  g a s  sup p l y / c u t  va l ve  w i t h i n  t he  s up p l y  a nd  c l os ing  

c ham ber ;  

a  p a i r  o f  u pp er  an d  l o we r  p ro t ec t i ve  co ve r s  lo ca t ed  on  t he  ma in  

b od y  o f  t he  me t e r ;  a nd  15 

a  l i q u i d  c r ys t a l  d i s p la y  l o ca t ed  i n  t h e  up per  p r o te c t i ve  c o ve r ,  

wh e re in  i t  i s  com pos ed  o f :  

a  w i re l ess  e lec t r on i c  m ea sur i ng ,  p r ep a ym ent  a nd  g as  o r  wa t e r  

s up p l y  c u t  de v i ce  l o ca t ed  w i t h in  t he  u pp er  p r o tec t i ve  c o ve r  o f  t h e  

me t e r ’ s  b od y ,  20 

wh e re in  t he  m eas ur ing  c hamb er  in c l ud es  m ea ns  w i t h  wh i ch  t o  

r eg is t e r  t h e  b id i r ec t i on a l  c ons umpt i on  o f  wa te r  o r  g a s ,  wh e r e in  t he  

me an s  t o  r eg is t e r  t h e  b i d i r ec t i on a l  co ns umpt io n  o f  wa te r  o r  g as  a re  

c omp ose d  o f  a  nu t a t ing  d is c  a nd  u pp er  a nd  l o wer  c o ve rs  wh ic h  

e nc lose  n u ta t ing  d i sc  t o  k eep  i t  i n  p os i t i on  an d  t h us  en sur e  i t s  25 

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 electronic measuring, 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 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 
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c o r re c t  mea sur i ng  mo vem ent ,  a  r od  on e  e nd  o f  wh ic h  i s  l o ca t ed  in  t he  

c en t e r  o f  an d  e x ten d ing  up war ds  t o wa rd  t he  n u ta t i ng  d is c  t h ro ug h  t h e  

u pp er  co ve r  wh i ch  e nc lo se s  t h e  nu t a t ing  d i sc ,  an d  a  mag n e t i c  

e l eme n t  o n  t h e  op po s i t e  en d  o f  t he  rod ,  

a  f i r s t  se ns or  e leme n t  l oc a te d  on  t he  a d ja ce n t  e x te r na l  su r f ac e  5 

o f  t h e  m ea sur ing  c ham ber  o f  t h e  me t e r ’ s  ma in  b od y  a nd  w i t h in  t h e  

u pp er  p ro t ec t i ve  co ve r ,  wh er e  t he  f i r s t  s ens or  e lem en t  r eg is t e r s  t he  

s p in s  o f  t he  mag ne t i c  e leme n t  t r a nsm i t t e d  b y  t h e  nu ta t i ng  d i sc  i n  

o rde r  t o  t he n  c a lc u la t e  t h e  vo lum e o f  m 3  c i r c u la t i ng  w i t h in  t he  

me as ur ing  ch amb er ,  wh ere  t he  f i r s t  s en sor  e leme n t  i s  ca pa b le  o f  10 

r eco r d ing  t h e  co ns umpt io n  o f  wa t e r  o r  g a s  reg ard less  o f  t h e  f l o w 

d i r ec t i on ;  

a  co n ver t i ng  de v i c e  o f  m ag ne t i c  s ig na l  i n to  d ig i t a l  s ig n a l  

a t t ac he d  t o  t he  f i r s t  s ens or  e lem en t  t o  co n ver t  t he  mag n e t i c  s ig na l  

p rod uc ed  b y  t he  sp ins  o f  t h e  mag n e t i c  e leme n t  in t o  a  d ig i t a l  s ig n a l ,  15 

wh e re  t he  c on ver t i ng  de v i ce  i s  a l so  e l ec t r i ca l l y  co nne c te d  t o  t h e  

w i r e le ss  e le c t ro n i c  m eas ur ing ,  p re paym ent  co n t ro l  an d  wa t e r  o r  g as  

s up p l y  c u t  de v i ce ,  wh ere  t he  w i re l ess  e lec t r on i c  me asur i ng ,  

p rep a ym ent  co n t ro l  a n d  wa te r  o r  g a s  s up p l y  c u t  de v i ce  r ece i ves  t he  

d ig i t a l  s ig na l  an d  t h en  t r a nsm i t s  i t  t o  t h e  l i q u id  c r ys ta l  d i s p la y  f o r  i t s  20 

s ub seq u en t  v i su a l i za t io n ;  

a  c lo s ing  mec ha n ism  wh ic h  i nc lu de s  a  g e ar  t r a i n ,  a  s l i d ing  d isc  

a nd  a  f i xed  d i sc  wh i ch  c an  op en  o r  c l os e  t he  wa te r  o r  g as  su pp l y ,  

wh e re  t h e  op en ing  o r  c lo s i ng  g ear  t r a i n  i s  op era te d  by  a n  e ng in e ,  

wh i c h  i s  co n t ro l l e d  b y  t h e  w i re le ss  e le c t ro n ic  me as ur ing ,  p re pa ym ent  25 

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 spins 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 recording the consumption of water or gas regardless of
the How direction;        a converting dev ce of magnetic signal into d gital signal attached to the nisi
sensor element to convert the magnetic, signal 15 produced by the spins of the magnetic e.lement nto
a digital signal, where the converting device is also electrically connected to the vvireless e.lectronic
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 ifispay for its subsequent 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 opening or closing gear train is operated by an engine., 40 and water or gas supply
cut device which is electrically connected to said engine        a printed circuit board antenna to
communicate the inforrna ion via radio frequency between the wireless intelligent card and the 
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a nd  wa t e r  o r  g as  su pp l y  c u t  de v i ce  wh i ch  i s  e lec t r i ca l l y  c on ne c te d  t o  

s a id  eng ine ;  

a  p r in t ed  c i r c u i t  boa rd  an t enn a  t o  commu n ica t e  t h e  in f o rmat i on  

v i a  ra d io  f r eq ue ncy  b e t we en  t he  w i re l es s  i n te l l i g en t  ca rd  and  t he  

w i r e le ss  e lec t r on i c  me as ur ing ,  p r ep aym ent  an d  wa t e r  o r  g as  su pp l y  5 

c u t  d e v ic e ;  a nd  

a  b a t t e r y  l oc a te d  a bo ve  t he  su pp l y  a n d  cu t  ch amb er ,  wh ic h  

p ro v i de s  t he  ene rg y  f o r  t h e  wi re l ess  e le c t ro n i c  me as ur ing ,  

p rep a ym ent  a nd  wa t e r  o r  g as  s upp l y  cu t  de v i ce  t o  reg is te r  t he  

b i d i r e c t i on a l  c onsum pt io n  o f  wa t e r  o r  g a s ,  t o  t he  e ng ine  wh i ch  10 

p o wer s  t he  c los i ng  me ch an ism an d  t o  t h e  l i q u i d  c r ys ta l  d i s p la y .  

 

3 .  T he  m ete r  as  s e t  f o r t h  in  c la im  2 ,  f u r t he r  ch a ra c te r i ze d  

b ec au se  t h e  up per  a nd  l o wer  p ro t ec t i ve  co ve rs  a r e  e ach  c ompr is ed  o f  

a  s ec on d  se ns or  e l eme n t  t o  r eg i s te r  t h e  op en ing  o f  e i t he r  o f  t he  15 

u pp er  o r  l o wer  c ove rs ,  wh er e  in  t h e  e ve n t  t ha t  a t  l eas t  o ne  o f  t he  

u pp er  o r  l o wer  cove rs  ha s  b ee n  u nh ook e d  f r om t he  met e r ’ s  m a in  

b od y ,  t h e  m e te r  w i l l  a u tom at i ca l l y  c u t  o f f  t he  s e r v i ce  u n t i l  a  

t e ch n ic ia n  f r om the  c omp an y r e -e s ta b l i s he s  i t .  

 20 

4 .  T he  m ete r  as  s e t  f o r t h  in  c la im  2 ,  f u r t he r  ch a ra c te r i ze d  

b ec au se  t he  wa te r  c i r cu l a t ing  t h r oug h  t h e  en t r anc e  h o le  o f  t h e  

me t e r ’ s  ma in  b ody  e n t e rs  t he  m ea sur i ng  ch amber  c au s ing  t h e  

n u ta t i ng  d isc  t o  s p in  an d  t h us  t r ansm i t  i t s  r o ta t ing  mo vem ent  t o  t h e  

mag n e t i c  e l eme n t  v i a  t h e  ro d ,  wh ere  t h e  f i r s t  se nsor  e leme n t  d e te c t s  25 

5 w 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 claim 2, 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 the upper or lower covers
has been unhooked from the meter's main body, the meter will automatically cut oil the service until a
technician irom the company 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 chamber causing the nutating disc to spin and thus transmit its rotating movement to
the 25 magnetic element via the rod, where the hrst sensor element detects  41 the number of spins of
the magnetic element.             The meter as set forth in claim 2, further characterized because the
closing mechanism also includes a pair of sensors to 
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t h e  n umb er  o f  sp ins  o f  t he  mag ne t i c  e l em en t .  

 

5 .  T he  m ete r  as  s e t  f o r t h  in  c la im  2 ,  f u r t he r  ch a ra c te r i ze d  

b ec au se  t he  c lo s ing  m ech an i sm  a lso  i nc l ud es  a  pa i r  o f  s ens ors  t o  

d e te c t  t h e  p os i t i on  o f  t h e  s l i d i ng  d i s c ,  op en  o r  c lo sed ,  wh er e  t he  5 

s en sors  a re  co nne c te d  t o  an d  se nd  t he  po s i t i on  s ign a l  f r om t he  

s l i d i ng  d i sc  t o  t he  w i re l ess  e l ec t ron i c  m eas ur ing ,  p re pa yme nt  an d  

wa t e r  o r  g as  su pp ly  cu t  de v i ce .  

 

6 .  T he  m ete r  as  s e t  f o r t h  in  c la im  2 ,  f u r t he r  ch a ra c te r i ze d  10 

b ec au se  t he  met e r  i s  comp os ed  o f ,  i n  t he  e ven t  o f  l im i t ed  an d 

s ch ed u led  wa te r  su pp l y ,  a  s ens or  t o  d e t ec t  t he  f l o w o f  wa t e r  i n  t h e  

s up p l y  l i n e  a nd  a  re l i e f  va l ve .  

 

7 .  T he  m ete r  as  s e t  f o r t h  in  c la im  6 ,  f u r t he r  ch a ra c te r i ze d  15 

b ec au se  t h e  wa te r  f l o w s ens or  i s  c onne c te d  t o  t h e  w i r e l es s  e le c t ro n i c  

me as ur ing ,  p re pa yme nt  a nd  sup p l y  cu t  de v i ce  i n  o r de r  t o  r ec e i ve  a  

s ig n a l  f r om t he  sen sor  wh ic h  de t ec t s  wa te r  f l o w,  i n  t he  e ven t  o f  n o t  

d e te c t ing  a n y  wa t e r  f l o w,  t he  w i r e le ss  e le c t ro n ic  m ea sur i ng ,  

p rep a ym ent  an d  su pp l y  cu t  de v i ce  w i l l  s e nd  a  s ig na l  t o  op en  t he  20 

r e l i e f  va l ve  in  o r de r  t o  r e le ase  a n y  a i r  c o n ta in ed  w i t h in  t h e  p ip es  an d 

wh i c h  co u ld  c i r cu l a te  v i a  t h e  me t e r  an d  be  reg i s te r ed  as  

c on sumpt i on .  

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 c 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 meter 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 detecting any water How, the wkeess electronic measuring, 20 prepayment and supply cut device
wW send a sqnal 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. 




