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Description 

This  invention  relates  to  commodity  metering 
systems,  and  is  more  particularly  but  not  exclusively 
concerned  with  electricity  metering  systems  which 
can  be  arranged  to  operate  as  prepayment  systems. 

At  the  present  time,  many  domestic  electricity 
consumers  are  provided  with  a  credit  electricity  me- 
ter,  that  is  a  meter  which  measures  the  amount  of 
electricity  they  consume,  and  which  is  periodically 
read  by  the  electricity  supplier  so  that  a  bill  for  the 
electricity  consumed  can  be  prepared  and  sent  to  the 
consumer.  However,  in  some  circumstances,  e.g.  in 
premises  where  the  consumers  change  fairly  fre- 
quently,  or  for  consumers  who  are  a  bad  credit  risk, 
the  electricity  supplier  prefers  to  provide  a  prepay- 
ment  electricity  meter,  that  is  a  meter  into  which  a  tok- 
en  (e.g.  a  magnetic  card  or  an  electronic  key),  paid  for 
in  advance,  has  to  be  inserted  to  secure  a  supply  of 
electricity.  A  typical  example  of  such  a  prepayment 
electricity  meter  is  described  in  GB-A-2  153  573, 
while  a  prepayment  electricity  meter  having  an  opti- 
cal  port  via  which  the  meter  can  be  programmed  by  a 
hand-held  optical  programming  device  is  disclosed  in 
GB-A-2  145  303. 

With  current  designs  of  electricity  meters,  a  given 
consumer  usually  has  one  kind  of  meter  or  the  other, 
and  it  is  difficult  and  expensive  to  change  between 
them.  For  example,  GB-A-2  062  324  describes  a 
credit  electricity  meter  of  the  electromechanical  kind, 
which  is  provided  with  an  output  shaft  so  that  it  can 
be  converted  into  a  prepayment  meter  by  the  addition 
of  a  prepayment  unit  driven  by  the  output  shaft.  How- 
ever,  the  described  conversion  process  is  not  suitable 
for  use  with  a  credit  meter  which  is  already  installed 
in  a  consumer's  premises.  It  is  an  object  of  the  present 
invention  to  alleviate  this  problem. 

According  to  the  present  invention,  there  is  pro- 
vided  a  commodity  metering  system  comprising  a 
commodity  meter  connected  to  meter  a  supply  of  a 
commodity  to  a  consumer  and  having  an  optical  port 
via  which  the  measurements  made  by  the  meter  can 
be  accessed,  and  a  separate  prepayment  unit  com- 
prising  an  optical  link  communicating  with  the  optical 
port  of  the  meter,  means  for  accepting  prepayment 
tokens,  a  circuit  responsive  to  accepted  prepayment 
tokens  and  the  measurements  accessed  via  the  opt- 
ical  link  to  interrupt  the  supply  of  the  commodity  to  the 
consumer  once  an  amount  of  the  commodity  autho- 
rized  by  one  or  more  accepted  tokens  has  been  sup- 
plied,  and  an  optical  port  communicating  via  said  cir- 
cuit  and  the  optical  linkwith  the  optical  port  of  the  me- 
ter,  whereby  the  measurements  made  by  the  meter 
can  be  accessed  via  the  optical  port  of  the  prepay- 
ment  unit. 

Thus  in  the  system  of  the  present  invention,  the 
meter,  which  may  typically  be  a  programmable  credit 
electricity  meter,  has  been  relatively  easily  converted 

into  a  prepayment  meter  by  the  addition  of  the  sepa- 
rate  prepayment  unit,  but  can  readily  be  converted 
back  to  a  credit  metering  system  by  removal  of  the 
prepayment  unit.  However,  with  the  prepayment  unit 

5  in  place,  the  meter  can  still  be  interrogated  and  pro- 
grammed,  by  coupling  a  standard  optical  interroga- 
tion  and  programming  device  to  the  optical  port  of  the 
prepayment  unit. 

Preferably  the  optical  link  is  connected  to  the  opt- 
10  ical  port  of  the  meter  by  a  sealed  connection,  that  is 

a  connection  which  is  sealed  by  the  supplier  so  that 
disconnection  and/or  tampering  therewith  is  readily 
apparent. 

Advantageously,  the  system  includes  means  for 
15  interrupting  the  supply  of  the  commodity  in  response 

to  unauthorized  disconnection  of  the  optical  link. 
The  supply  of  the  commodity  may  be  interrupted 

by  means  within  the  prepayment  unit  and/or  by  means 
within  the  meter. 

20  The  optical  link  preferably  comprises  an  optical 
head  which  couples  to  the  optical  port  of  the  meter 
and  which  comprises  at  least  one  light  emitting  device 
for  directing  light  into  the  optical  port,  at  least  one  light 
responsive  device  for  receiving  light  from  the  optical 

25  port,  and  an  electrical  lead  connecting  said  devices  to 
the  prepayment  unit. 

The  invention  also  comprises  a  prepayment  unit 
of  the  kind  described  in  the  principal  statement  of  in- 
vention,  adapted  for  connection  to  a  meter  having  an 

30  optical  port  via  which  its  measurements  can  be  ac- 
cessed. 

The  invention  will  now  be  described,  by  way  of  ex- 
ample  only,  with  reference  to  the  accompanying 
drawings,  in  which  : 

35  Figure  1  is  a  block-circuit  diagram  of  a  first  part 
of  an  electricity  metering  system  in  accordance 
with  the  present  invention;and 
Figure  2  is  a  block  circuit  diagram  of  a  further  part 
of  the  system  of  Figure  1  . 

40  The  part  of  the  electricity  metering  system  in  ac- 
cordance  with  the  present  invention  shown  in  Figure 
1  consists  principally  of  a  twin-element,  multi-rate, 
optically  readable  and  programmable  credit  electrici- 
ty  meter,  which  is  indicated  generally  at  10  .  The  me- 

45  ter  10  comprises  a  housing  12  containing  a  live  input 
terminal  14  connected  to  a  live  input  wire  16  of  an  AC 
electricity  power  distribution  network,  whose  neutral 
and  earth  wires  have  been  omitted  from  the  drawing 
for  the  sake  of  simplicity.  The  live  input  terminal  14  is 

so  connected  via  a  first  measurement  shunt  1  8  to  a  first 
live  output  terminal  20,  and  via  a  second  measure- 
ment  shunt  22  and  a  contactor  24  in  series  to  a  second 
live  output  terminal  26. 

The  two  shunts  1  8  and  22  are  responsible  for  the 
55  designation  of  the  meter  10  as  a  "twin-element"  me- 

ter,  and  it  will  be  appreciated  that  the  meter  provides 
two  separate  metered  electricity  supplies,  an  un- 
switched  one  at  the  live  output  terminal  20  and  a 
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switchable  one  at  the  live  output  terminal  26,  the 
switchable  supply  typically  being  available  at  off-pe- 
ak  hours  only. 

The  shunts  18  and  22  are  directly  connected  to 
respective  solid  state  meter  circuits  30,  32  of  the  kind  5 
disclosed  in  United  Kingdom  Patent  No.  1  603  648, 
providing  the  Circuits  with  input  signals  representa- 
tive  of  the  respective  currents  flowing  to  the  live  out- 
put  terminals  20  and  26.  As  described  in  UK  Patent 
No.  1  603  648,  the  circuits  30,  32  also  receive  respec-  10 
tive  input  signals  representative  of  the  voltage  be- 
tween  the  live  and  neutral  wires,  and  multiply  their  re- 
spective  input  signals  together  to  produce  respective 
output  signals  representative  of  the  power  being  sup- 
plied  to  the  terminals  20  and  26  respectively.  These  15 
two  power-representative  outputsignals  a  re  supplied 
to  respective  inputs  of  a  microcomputer  34. 

The  microcomputer  34  comprises  in  known  man- 
ner  a  central  processing  unit  (CPU)  36,  a  read  only 
memory  (ROM)  38  containing  its  program,  and  a  ran-  20 
dom  access  memory  (RAM)  40  in  which  it  accumu- 
lates,  inter  alia,  the  power  representative  output  sig- 
nals  produced  by  the  metering  circuits  30,  32  in  loca- 
tions  corresponding  to  times  of  day  at  which  different 
charging  rates  (or  tariffs)  apply,  and  an  output  which  25 
closes  the  contactor  24  for  one  or  more  selected  time 
periods  per  day.  The  times  of  day  at  which  the  differ- 
ent  charging  rates  or  tariffs  begin  and  end,  and  at 
which  the  contactor24  is  to  be  opened  and  closed,  are 
also  stored  in  the  RAM  40.  Current  or  actual  time  of  30 
day  information  is  provided  by  a  50Hz  or  60Hz  clock 
signal  derived  from  the  electricity  distribution  net- 
work,  with  battery  back-up  (not  shown)  for  maintain- 
ing  timing  information  in  the  event  of  power  outage, 
and/or  from  a  radio  teleswitch  (not  shown)  of  the  kind  35 
described  in  the  United  Kingdom  Patent  No.  2  070 
897.  In  the  latter  case,  not  only  can  the  time  of  day 
information  in  the  microcomputer  34  be  periodically 
corrected  by  broadcast  radio  signals  (ie  the  micro- 
computer  can  have  its  "internal  clock"  periodically  re-  40 
set  to  the  correct  time  of  day),  but  also  the  times  of 
day  at  which  the  various  tariffs  apply  and  at  which  the 
contactor  24  opens  and  closes  can  be  reprogrammed 
by  broadcast  radio  signals. 

The  microcomputer  34  further  comprises,  again  45 
in  known  manner,  a  display  driver  42  for  driving  a  liq- 
uid  crystal  display  (LCD)  44,  and  inputs  for  receiving 
input  signals  from  push  buttons  46  which  can  be  used 
to  cause  the  display  44  to  display  the  stored  energy 
readings  constituted  by  the  accumulated  power  rep-  50 
resentative  signals  mentioned  earlier  in  a  predeter- 
mined  sequence. 

In  addition,  the  microcomputer  34  has  an  inter- 
rupt  port  48  at  which  it  receives  the  aforementioned 
50Hz  or  60Hz  clock  signal  and  power  fail  and  reset  55 
signals  from  a  power  fail  watchdog  circuit  50,  an  out- 
put  connected  to  apply  a  watchdog  confirm  signal  to 
an  input  of  the  watchdog  circuit  from  time  to  time,  to 

confirm  its  continued  operative  status,  as  well  as  re- 
spective  inputs  and  outputs  coupled  to  a  non-volatile 
memory  52  in  the  form  of  an  EEPROM.  Upon  detec- 
tion  of  the  onset  of  a  power  outage,  the  watchdog  cir- 
cuit  50  causes  the  microcomputer  34  to  transfer  the 
readings  and  time-of-day  information  stored  in  its 
RAM  40  into  the  EEPROM  52.  Additionally,  at  the  end 
of  a  power  outage,  the  watchdog  circuit  50  initiates 
the  transfer  of  the  information  saved  in  the  EEPROM 
52  back  into  the  RAM  40. 

Finally,  the  microcomputer  34  is  provided  with  a 
serial  input/output  port  54,  which  is  coupled  to  a  ZVEI 
optical  port  56  provided  in  the  housing  12  of  the  meter 
1  0.  The  optical  port  56  includes  a  light  emitting  device 
58  in  the  form  of  a  light  emitting  diode  (LED),  and  a 
light  responsive  device  60  in  the  form  of  a  photode- 
tector,  which  are  respectively  positioned  to  direct  light 
outwardly  through  and  receive  light  via  a  window  61 
sealed  into  the  housing  12  of  the  meter  10. 

The  meter  1  0  as  described  so  far  is  of  known  (al- 
beit  rather  sophisticated)  form,  and  used  alone  con- 
stitutes  a  credit  meter.  It  can  be  programmed  and/or 
read  by  a  hand-held  optical  device  (not  shown)  which 
is  held  in  registration  with  the  optical  port  56.  The 
hand-held  device  includes  a  ZVEI  head  comprising 
light  emitting  and  light  responsive  devices  which  co- 
operate  with  the  devices  60  and  58  respectively,  to 
send  serial  signals  to  and  receive  serial  signals  from 
the  microcomputer  34.  This  enables  newtimesofday, 
stored  in  non-volatile  memory  in  the  hand-held  de- 
vice,  to  be  entered  into  the  RAM  40,  and/or  permits 
meter  readings  stored  in  the  RAM  40  to  be  read  out 
into  the  non-volatile  memory  in  the  hand-held  device. 

However,  the  present  invention  enables  the  cred- 
it  meter  10  to  be  converted  into  a  prepayment  meter, 
simply  by  sealingly  coupling  a  prepayment  unit  in  ac- 
cordance  with  the  present  invention  to  its  optical  port 
56  by  means  of  an  optical  link.  Such  an  optical  link  is 
indicated  at  62  in  Figure  1,  while  such  a  prepayment 
unit  is  indicated  at  64  in  Figure  2. 

The  optical  link  62  comprises  a  ZVEI  head  66, 
which  is  sealingly  coupled  to  the  optical  port  56  of  the 
meter  10.  The  head  66  includes  a  light  emitting  device 
68  in  the  form  of  an  LED,  and  a  light  responsive  device 
70  in  the  form  of  a  photodetector,  positioned  to  co-op- 
erate  with  the  devices  60  and  58  respectively.  The  de- 
vices  68,  70  in  the  head  66  are  coupled  via  an  elec- 
trical  lead  72  constituting  a  two  way  serial  link  to  the 
prepayment  unit  64  of  Figure  2. 

The  prepayment  unit  64  comprises  a  housing  72 
containing  a  live  input  terminal  74,  which  is  externally 
connected  to  receive  the  metered  but  unswitched 
electricity  supply  available  at  the  live  output  terminal 
20  of  the  meter  10.  The  live  output  terminal  74  is  con- 
nected  via  a  contactor  76  to  a  live  output  terminal  78, 
thus  converting  the  unswitched  supply  from  the  meter 
10  into  a  switchable  supply. 

The  prepayment  unit  64  also  includes  a  micro- 
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computer  80,  which  is  basically  similar  to  the  micro- 
computer  34  of  the  meter  10.  Thus  the  microcomputer 
80  comprises  a  CPU  82,  a  ROM  84,  and  RAM  86,  an 
output  which  operates  the  contactor  76,  a  display  driv- 
er  88  coupled  to  an  LCD  90,  inputs  coupled  to  push 
buttons  92,  an  interrupt  port  94  coupled  to  receive  a 
50Hz  or  60Hz  clock  signal  and  to  a  power  fail  watch- 
dog  circuit  96,  and  inputs  and  outputs  coupled  to  an 
EEPROM  98.  However,  it  has  two  serial  input/output 
ports  1  00  and  1  02,  the  former  being  connected  to  the 
devices  68,  70  in  the  lead  66  via  the  electrical  lead  72 
and  the  latter  being  connected  to  a  ZVEI  optical  port 
104  identical  to  the  port  56  in  the  meter  10.  Addition- 
ally,  it  has  inputs  and  outputs  coupled  to  an  electronic 
token  interface  106,  which  comprises  circuitry  for  co- 
operating  with  electronic  prepayment  tokens  :  such 
circuitry  and  tokens  are  described  in  our  United  King- 
dom  Patents  Nos.  2  153  573,  2  191  622,  2  191  883 
and  2  225  471  (although  the  tokens  can  be  magnetic 
cards  rather  than  keys  containing  EEPROMs  if  de- 
sired).  Finally,  it  has  a  further  output  connected  to  a 
buzzer  108. 

The  installation  of  the  prepayment  unit  64  is  typ- 
ically  carried  out  by  a  member  of  the  electricity  sup- 
plier's  service  personnel,  who,  having  sealingly  con- 
nected  the  head  66  to  the  port  56  of  the  meter  1  0,  pro- 
grams  both  the  prepayment  unit  64  and  the  meter  10 
with  a  hand-held  device  of  the  kind  mentioned  earlier, 
applied  to  the  optical  port  104  of  the  prepayment  unit. 

The  programming  of  the  meter  10  is  achieved  via 
the  microcomputer  80,  which  is  itself  programmed  to 
route  appropriately  addressed  signals  from  the  hand- 
held  unit  via  the  optical  link  62  to  the  optical  port  56 
of  the  meter  10.  One  of  the  onwardly  routed  program- 
ming  signals  sets  a  particular  bit  in  the  RAM  40  of  the 
microcomputer  34  to  indicate  to  the  microcomputer  34 
that  a  prepayment  unit  is  coupled  to  the  optical  port 
56  of  the  meter  10,  ie  it  tells  the  meter  10  that  it  is  no 
longer  a  credit  meter,  but  now  forms  part  of  a  prepay- 
ment  meter.  Other  onwardly  routed  programming  sig- 
nals,  if  required,  update  the  various  times  of  day  stor- 
ed  in  the  RAM  40  to  define  the  various  tariff  periods 
and  switching  times  of  the  contactor  24. 

The  prepayment  unit  64  is  programmed  with  in- 
formation  concerning  the  price  per  unit  of  energy  for 
each  of  the  various  tariff  periods  of  the  meter  1  0,  as 
well  as  debt  recovery  information  if  appropriate  (ie  if 
the  consumer  in  whose  premises  the  meter  10  is  in- 
stalled  already  owes  money  to  the  electricity  supplier, 
the  amount  and  rate  of  recovery  are  entered).  All  this 
information  is  stored  in  the  RAM  86,  but  can  be  trans- 
ferred  to  and  from  the  EEPROM  98  in  the  event  of  a 
poweroutage,  as  described  earlier  in  relation  to  meter 
10. 

In  operation,  the  consumer  purchases  creditfrom 
the  electricity  supplier,  which  credit  is  stored  electron- 
ically  or  magnetically  in  an  electronic  key,  smart  card 
or  like  prepayment  token,  and  then  entered  into  the 

prepayment  unit  64  via  the  electronic  token  interface 
106,  e.g.  as  described  in  the  aforementioned  United 
Kingdom  Patent  No.  2  153  573.  The  buzzer  108  as- 
sists  in  the  credit  entering  process,  by  providing  an 

5  audible  signal  when  credit  is  validly  entered  and  ac- 
cepted,  and  a  different  audible  signal  if  credit  is  not 
validly  entered  or  accepted  (e.g  because  the  token  is 
an  already  used  one,  or  is  damaged  in  some  way). 

The  prepayment  unit  64  interrogates  the  meter  1  0 
10  at  regular  intervals,  reading  the  various  energy  con- 

sumption  readings  contained  in  the  RAM  40  of  the  mi- 
crocomputer  34  in  the  meter  into  the  RAM  86  of  the 
microcomputer  80  in  the  prepayment  unit.  Upon  each 
such  reading,  the  microcomputer  80  calculates  how 

15  much  credit  is  left,  and  when  the  credit  is  exhausted, 
opens  the  contactor  76.  At  this  point,  the  prepayment 
unit  64  stops  interrogating  the  meter  10,  which,  in  the 
absence  of  receiving  interrogation  signals  for  a  prede- 
termined  period  of  time,  opens  its  own  contactor  24. 

20  The  consumer's  supply  of  electricity  is  therefore  com- 
pletely  cut-off.  However,  to  prevent  hardship,  one  of 
the  push  buttons  92  is  effective  to  call  up  a  predeter- 
mined  amount  of  emergency  credit  (to  be  recovered, 
or  paid  for,  out  of  the  credit  in  the  next  token  to  be  in- 

25  serted  in  the  prepayment  unit  64).  Additionally,  and 
again  to  prevent  undue  hardship,  if  credit  becomes 
exhausted  near  the  start  of  the  warm-up  period  of 
storage  heating,  the  microcomputer  80  can  be  ar- 
ranged  not  to  interrupt  the  electricity  supply  until  the 

30  warm-up  period  is  completed. 
It  will  be  noted  that  the  prepayment  unit  64  does 

not  write  information  to  the  meter  10  in  normal  oper- 
ation  :  it  merely  interrogates  (or  reads)  the  meter.  This 
has  the  advantage  of  minimizing  the  possibility  of  cor- 

35  ruption  of  the  information  stored  in  the  meter  1  0,  and 
enabling  the  prepayment  unit  64  to  be  used  with  me- 
ters  of  different  manufacture  as  long  as  they  use  a 
common  format  for  storing  their  readings. 

It  will  also  be  noted  that  the  method  of  telling  the 
40  meter  1  0  that  credit  is  exhausted,  viz  the  cessation  of 

interrogation  signals  from  the  prepayment  unit  64, 
has  the  advantage  that  unauthorized  removal  or 
breakage  of  the  optical  link  62  produces  the  same  ef- 
fect  at  the  meter  1  0  as  credit  exhaustion,  so  that  the 

45  meter  1  0  opens  its  contactor  24.  The  prepayment  unit 
64  is  programmed  such  that  if  it  is  unable  to  interro- 
gate  the  meter  10  because  the  optical  link  62  has 
been  removed  or  broken,  it  opens  its  contactor  76. 

Many  modifications  can  be  made  to  the  descri- 
50  bed  embodiment  of  the  invention.  For  example,  the 

devices  68  and  70  can  be  disposed  inside  the  prepay- 
ment  unit  64,  with  the  electrical  lead  72  being  re- 
placed  by  an  optical  fibre  coupling  for  conveying  the 
optical  signals  produced  by  the  devices  58  and  68  to 

55  the  devices  70  and  60. 
Although  the  invention  has  been  described  with 

reference  to  the  electricity  metering  system,  it  is  also 
applicable  to  the  metering  of  other  commodities,  such 

4 
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as  water  and  gas.  In  those  cases,  the  water  and  gas 
meters  involved  are  preferably  electronic,  but  this  is 
not  strictly  necessary,  as  it  is  possible  to  envisage 
water  and  gas  meters  in  which  the  positions  of  mov- 
able  indicator  discs  or  wheels  displaying  the  readings 
of  the  meters  are  optically  readable  by  a  suitable  opt- 
ical  read  head  (e.g.  a  parallel  rather  than  serial  read 
head)  using  light  emitting  and  sensing  devices  similar 
to  the  devices  68  and  70  to  direct  light  to  and  sense 
light  reflected  from  the  indicator  discs  or  wheels. 

Claims 

1.  A  commodity  metering  system  comprising  a  com- 
modity  meter  (1  0)  connected  to  meter  a  supply  of 
a  commodity  to  a  consumer  and  having  an  optical 
port  (56)  via  which  the  measurements  made  by 
the  meter  can  be  accessed,  characterised  by  a 
separate  prepayment  unit  (64)  comprising  an  opt- 
ical  link  (62)  communicating  with  the  optical  port 
(56)  of  the  meter  (10),  means  for  accepting  pre- 
payment  tokens  (1  06),  a  circuit  (80)  responsive  to 
accepted  prepayment  tokens  and  the  measure- 
ments  accessed  via  the  optical  link  (62)  to  inter- 
rupt  the  supply  of  the  commodity  to  the  consumer 
once  an  amount  of  the  commodity  authorised  by 
one  or  more  accepted  tokens  has  been  supplied, 
and  an  optical  port  (104)  communicating  via  said 
circuit  (80)  and  the  optical  link  (62)  with  the  opti- 
cal  port  (56)  of  the  meter  (10),  whereby  the  meas- 
urements  made  by  the  meter  (10)  can  be  ac- 
cessed  via  the  optical  port  (104)  of  the  prepay- 
ment  unit  (64). 

2.  A  system  as  claimed  in  claim  1  ,  wherein  the  opt- 
ical  link  (62)  is  connected  to  the  optical  port  (56) 
of  the  meter  (10)  by  a  sealed  connection. 

3.  Asystem  as  claimed  in  claim  1  or  claim  2,  further 
including  means  (24,  34;  76,  80)  for  interrupting 
the  supply  of  the  commodity  in  response  to  unau- 
thorised  disconnection  of  the  optical  link  (62). 

4.  A  system  as  claimed  in  any  preceding  claim, 
wherein  the  prepayment  unit  (64)  is  arranged  to 
access  the  meter  measurements  Periodically, 
and  to  calculate  after  each  such  access,  on  the 
basis  of  price  information  stored  in  the  prepay- 
ment  unit  (64),  the  amount  of  credit  remaining. 

5.  A  system  as  claimed  in  claim  3  and  claim  4, 
wherein  at  least  part  (24,  34)  of  the  interrupting 
means  (24,  34;  76,  80)  is  in  the  meter,  and  is  ar- 
ranged  to  interrupt  the  commodity  supply  control- 
led  thereby  if  the  meter  (1  0)  detects  that  the  pre- 
payment  unit  (64)  has  failed  to  access  the  meter 
measurements  for  a  predetermined  amount  of 

time. 

6.  A  system  as  claimed  in  claim  3  and  claim  4, 
wherein  at  least  part  (76,80)  of  the  interrupting 

5  means  (24,34;  76,80)  is  in  the  prepayment  unit 
(64),  and  is  arranged  to  interrupt  the  commodity 
supply  controlled  thereby  if  the  prepayment  unit 
(64)  fails  to  access  the  meter  measurements  for 
a  predetermined  amount  of  time. 

10 
7.  A  system  as  claimed  in  any  one  of  claims  1  to  4, 

wherein  the  supply  of  the  commodity  is  interrupt- 
ed  by  means  (76,80)  within  the  prepayment  unit 
(64)  and/or  by  means  (24,34)  within  the  meter 

15  (10). 

8.  A  system  as  claimed  in  any  preceding  claim, 
wherein  the  optical  link  (62)  comprises  an  optical 
head  (66)  which  couples  to  the  optical  port  (56) 

20  of  the  meter  (10)  and  which  comprises  at  least 
one  light  emitting  device  (68)  for  directing  light 
into  the  optical  port  (56),  at  least  one  light  respon- 
sive  device  (70)  for  receiving  lightf  rom  the  optical 
port  (56),  and  an  electrical  lead  (72)  connecting 

25  said  devices  to  the  prepayment  unit  (64). 

9.  A  prepayment  unit  for  use  with  a  commodity  me- 
ter  (10)  connected  to  meter  a  supply  of  a  com- 
modity  to  a  consumer  and  having  an  optical  port 

30  (56)  via  which  the  measurements  made  by  the 
meter  (1  0)  can  be  accessed,  the  prepayment  unit 
comprising  an  optical  link  (62)  communicating 
with  the  optical  port  (56)  of  the  meter  (1  0),  means 
(106)  for  accepting  prepayment  tokens,  a  circuit 

35  (80)  responsive  to  accepted  prepayment  tokens 
and  the  measurements  accessed  via  the  optical 
link  (62)  to  interrupt  the  supply  of  the  commodity 
to  the  consumer  once  an  amount  of  the  commod- 
ity  authorised  by  one  or  more  accepted  tokens 

40  has  been  supplied,  and  an  optical  port  (1  04)  com- 
municating  via  said  circuit  (80)  and  the  optical  link 
(62)  with  the  optical  port  (56)  of  the  meter  (10), 
whereby  the  measurements  made  by  the  meter 
(10)  can  be  accessed  via  the  optical  port  (104)  of 

45  the  prepayment  unit. 

10.  A  unit  as  claimed  in  claim  9,  further  including 
means  (76,80)  for  interrupting  the  supply  of  the 
commodity  in  response  to  unauthorised  discon- 

50  nection  of  the  optical  link  (62). 

11.  A  unit  as  claimed  in  claim  9  or  claim  10,  the  unit 
being  arranged  to  access  the  meter  measure- 
ments  periodically,  and  to  calculate  after  each 

55  such  access,  on  the  basis  of  price  information 
stored  in  the  unit,  the  amount  of  credit  remaining. 

12.  Aunit  as  claimed  in  claim  10and  claim  11,where- 

5 
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in  the  interrupting  means  (70,80)  is  arranged  to 
interrupt  the  commodity  supply  controlled  there- 
by  if  the  unit  fails  to  access  the  meter  measure- 
ments  for  a  predetermined  amount  of  time. 

13.  A  unit  as  claimed  in  any  one  of  claims  9  to  12, 
wherein  the  optical  link  (62)  comprises  an  optical 
head  (66)  which  couples  to  the  optical  port  (56) 
of  the  meter  (10)  and  which  comprises  at  least 
one  light  emitting  device  (68)  for  directing  light 
into  the  optical  port  (56),  at  least  one  light  respon- 
sive  device  (70)  for  receiving  light  from  the  optical 
port  (56),  and  an  electrical  lead  (72)  connecting 
said  devices  to  the  remainder  of  the  unit. 

Patentanspruche 

1.  Ein  Verbrauchsgut-Erfassungssystem,  umfas- 
send  ein  Verbrauchsgut-Meligerat  (10),  das  an- 
geschlossen  ist  zum  Erfassen  einer  Abgabe  ei- 
nes  Verbrauchsguts  an  einen  Verbraucher  und 
versehen  miteinem  optischen  Eingang  (56),  uber 
welchen  die  von  dem  Meligerat  vorgenommenen 
Messungen  zuganglich  sind,  gekennzeichnet 
durch  eine  separate  Vorauszahlungseinheit  (64), 
umfassend  eine  optische  Verbindung  (62),  die  mit 
dem  optischen  Eingang  (56)  des  Meligerates 
(10)  kommuniziert,  Mittel  fur  das  Akzeptieren  von 
Vorauszahlungsbelegen  (106),  eine  Schaltung 
(80),  die  auf  die  akzeptierten  Vorauszahlungsbe- 
lege  reagiert  und  auf  die  Messungen,  die  uber  die 
optische  Verbindung  (62)  abgelesen  werden  zum 
Unterbrechen  der  Abgabe  des  Verbrauchsguts 
an  den  Verbraucher,  sobald  eine  Menge  des  Ver- 
brauchsguts,  autorisiert  durch  einen  oder  mehre- 
re  akzeptierte  Belege,  ausgeliefert  worden  ist, 
und  einen  optischen  Eingang  (104),  der  uber  den 
Schaltkreis  (80)  und  die  optische  Verbindung 
(62)  mit  dem  optischen  Eingang  (56)  des  Melige- 
rates  (10)  kommuniziert,  so  dali  die  von  dem 
Meligerat  (1  0)  vorgenommenen  Messungen  uber 
den  optischen  Eingang  (104)  der  Vorauszah- 
lungseinheit  (64)  abgelesen  werden  konnen. 

2.  Ein  System  nach  Anspruch  1,  bei  dem  die  opti- 
sche  Verbindung  (62)  mit  dem  optischen  Eingang 
(56)  des  Meligerates  (10)  uber  eine  versiegelte 
Verbindung  verbunden  ist. 

3.  Ein  System  nach  Anspruch  1  oder  Anspruch  2, 
ferner  umfassend  Mittel  (24,  34;  76,  80)  fur  das 
Unterbrechen  der  Abgabe  des  Verbrauchsguts  in 
Reaktion  auf  unautorisierte  Unterbrechung  der 
optischen  Verbindung  (62). 

4.  Ein  System  nach  einem  der  vorangehenden  An- 
spruche,  bei  dem  die  Vorauszahlungseinheit  (64) 

ausgebildet  ist  zum  periodischen  Zuganglichma- 
chen  der  Messungen  des  Meligerates  und  zum 
Berechnen  nach  jedem  solchen  Zugang  der  Men- 
ge  an  verbleibendem  Kredit  auf  der  Basis  von 

5  Preisinformation,  die  in  der  Vorauszahlungsein- 
heit  (64)  abgespeichert  ist. 

5.  Ein  System  nach  Anspruch  3  und  Anspruch  4,  bei 
dem  mindestens  ein  Teil  (24,  34)  der  Unterbre- 

10  chungsmittel  (24,  34;  76,  80)  sich  in  dem  Melige- 
rat  befindet  und  ausgebildet  ist  zum  Unterbre- 
chen  der  Verbrauchsgutabgabe,  die  dadurch  ge- 
steuert  wird,  wenn  das  Meligerat  (10)  erkennt, 
dali  die  Vorauszahlungseinheit  (64)  wahrend  ei- 

15  nes  vorbestimmten  Zeitraums  die  Meligeratmes- 
sungen  nicht  abgelesen  hat. 

6.  Ein  System  nach  Anspruch  3  und  Anspruch  4,  bei 
dem  zumindest  ein  Teil  (76,  80)  der  Unterbre- 

20  chungsmittel  (24,  34;  76,  80)  sich  in  der  Voraus- 
zahlungseinheit  (64)  befindet  und  ausgebildet  ist 
zum  Unterbrechen  der  dadurch  gesteuerten  Ver- 
brauchsgutabgabe,  wenn  die  Vorauszahlungs- 
einheit  (64)  die  Meligeratmessungen  wahrend  ei- 

25  nes  vorbestimmten  Zeitraums  nicht  abgelesen 
hat. 

7.  Ein  System  nach  einem  der  Anspruche  1  bis  4, 
bei  dem  die  Abgabe  des  Verbrauchsguts  durch 

30  Mittel  (76,  80)  innerhalb  der  Vorauszahlungsein- 
heit  (64)  und/oder  durch  Mittel  (24,  34)  innerhalb 
des  Meligerates  (10)  unterbrochen  wird. 

8.  Ein  System  nach  einem  der  vorangehenden  An- 
35  spruche,  bei  dem  die  optische  Verbindung  (62)  ei- 

nen  optischen  Kopf  (66)  umfalit,  der  mit  dem  op- 
tischen  Eingang  (56)  des  Meligerates  (10)  ge- 
koppelt  ist  und  zumindest  eine  Lichtabstrahlkom- 
ponente  (68)  umfalit  fur  das  Richten  von  Licht  in 

40  den  optischen  Eingang  (56),  mindestens  eine  auf 
Licht  reagierende  Komponente  (70)  umfalit  fur 
den  Empfang  von  Licht  von  dem  optischen  Ein- 
gang  (56),  und  eine  elektrische  Leitung  (72)  um- 
falit,  welche  die  Komponenten  mit  der  Voraus- 

45  zahlungseinheit  (64)  verbindet. 

9.  Eine  Vorauszahlungseinheit  zur  Verwendung  mit 
einem  Verbrauchsgut-Meligerat  (10),  ange- 
schlossen  zum  Erfassen  einer  Abgabe  eines  Ver- 

so  brauchsguts  an  einen  Verbraucher  und  mit  einem 
optischen  Eingang  (56)  versehen,  uber  den  die 
von  dem  Meligerat  (10)  vorgenommenen  Mes- 
sungen  abgelesen  werden  konnen,  wobei  die 
Vorauszahlungseinheit  eine  optische  Verbindung 

55  (62)  umfalit,  die  mit  dem  optischen  Eingang  (56) 
des  Meligerates  (10)  kommuniziert,  Mittel  (106) 
umfalit  fur  das  Akzeptieren  von  Vorauszahlungs- 
belegen,  einen  Schaltkreis  (80)  umfalit,  der  auf 

6 
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akzeptierte  Vorauszahlungsbelege  reagiert  und 
auf  die  Messungen,  die  uber  die  optische  Verbin- 
dung  (62)  abgelesen  werden  zum  Unterbrechen 
der  Abgabe  des  Verbrauchsguts  an  den  Verbrau- 
cher,  sobald  eine  durch  einen  oder  mehrere  ak- 
zeptierte  Belege  autorisierte  Menge  an  Ver- 
brauchsgutabgegeben  worden  ist,  und  mit  einem 
optischen  Eingang  (104),  der  uber  den  genann- 
ten  Schaltkreis  (80)  und  die  optische  Verbindung 
(62)  mit  dem  optischen  Eingang  (56)  des  Melige- 
rates  (10)  kommuniziert,  wodurch  die  von  dem 
Meligerat  (1  0)  vorgenommenen  Messungen  uber 
den  optischen  Eingang  (104)  der  Vorauszah- 
lungseinheit  abgelesen  werden  konnen. 

10.  Eine  Einheit  nach  Anspruch  9,  ferner  umfassend 
Mittel  (76,  80)  fur  das  Unterbrechen  der  Abgabe 
des  Verbrauchsguts  in  Reaktion  auf  unautorisier- 
tes  Unterbrechen  der  optischen  Verbindung  (62). 

11.  Eine  Einheit  nach  Anspruch  9  oder  Anspruch  10, 
welche  Einheit  ausgebildet  ist  zum  periodischen 
Ablesen  der  Messungen  des  Meligerates  und 
zum  Berechnen  nach  jedersolchen  Ablesung  der 
Menge  an  verbleibendem  Kredit  auf  der  Basis 
von  Preisinformation,  die  in  der  Einheit  abgespei- 
chert  ist. 

1  2.  Eine  Einheit  nach  Anspruch  1  0  und  Anspruch  1  1  , 
bei  der  das  Unterbrechungsmittel  (70,  80)  ausge- 
bildet  ist  zum  Unterbrechen  der  von  ihm  gesteu- 
erten  Verbrauchsgutabgabe,  wenn  die  Einheit  die 
Meligeratmessungen  wahrend  eines  vorbe- 
stimmten  Zeitraumes  nicht  abliest. 

13.  Eine  Einheit  nach  einem  der  Anspruche  9  bis  12, 
bei  der  die  optische  Verbindung  (62)  einen  opti- 
schen  Kopf  (66)  umfalit,  der  mit  dem  optischen 
Eingang  (56)  des  Meligerates  (10)  gekoppelt  ist, 
und  mindestens  eine  Lichtabstrahlkomponente 
(68)  umfalit  fur  das  Richten  von  Licht  in  den  op- 
tischen  Eingang  (56),  mindestens  eine  auf  Licht 
reagierende  Komponente  (70)  umfalit  fur  den 
Empfang  von  Licht  von  dem  optischen  Eingang 
(56),  und  eine  elektrische  Leitung  (72)  umfalit, 
welche  die  Komponenten  mit  dem  Rest  der  Ein- 
heit  verbindet. 

Revendications 

1.  Systeme  de  comptage  d'element  consommable 
comprenant  un  compteur  d'elements  consomma- 
bles  (10)  connectes  pour  compter  la  fourniture 
d'un  element  consommable  a  un  consommateur 
et  ayant  un  acces  optique  (56)  par  I'  intermedia  ire 
duquel  on  peut  acceder  a  des  mesures  effec- 
tuees  par  Ie  compteur,  caracterise  par  une  unite 

de  prepaiement  separee  (64)  comprenant  une 
liaison  optique  (62)  communiquant  avec  I'acces 
optique  (56)  du  compteur  (1  0),  un  moyen  pour  ac- 
cepter  des  jetonsde  prepaiement  (106),  un  circuit 

5  (80)  sensible  aux  jetons  de  prepaiement  accep- 
tes  et  aux  mesures  auxquelles  on  accede  par  I'in- 
termediaire  de  la  liaison  optique  (62)  pour  in- 
terrompre  la  fourniture  de  I'element  consomma- 
ble  au  consommateur  une  fois  qu'une  quantite 

10  d'element  consommable  autorisee  par  un  ou  plu- 
sieurs  jetons  acceptes  a  ete  fournie,  et  un  acces 
optique  (104)  communiquant  par  I'intermediaire 
dudit  circuit  (80)  et  de  la  liaison  optique  (62)  avec 
I'acces  optique  (56)  du  compteur  (10)  de  sorte 

15  qu'on  puisse  acceder  aux  mesures  effectuees 
par  Ie  compteur  (1  0)  par  I'intermediaire  de  I'acces 
optique  (104)  de  I'unite  de  prepaiement  (64). 

2.  Systeme  selon  la  revendication  1  ,  dans  lequel  la 
20  liaison  optique  (62)  est  connectee  a  I'acces  opti- 

que  (56)  du  compteur  (10)  par  une  connexion 
scellee. 

3.  Systeme  selon  la  revendication  1  ou  2,  compor- 
25  tant  en  outre  un  moyen  (24,  34;  76,  80)  pour  in- 

terrompre  la  fourniture  de  I'element  consomma- 
ble  en  reponse  a  une  deconnexion  non  autorisee 
de  la  liaison  optique  (62). 

30  4.  Systeme  selon  I'une  quelconque  des  revendica- 
tions  precedentes,  dans  lequel  I'unite  de  prepaie- 
ment  (64)  est  concue  pour  acceder  periodique- 
ment  aux  mesures  du  compteur,  et  pour  calculer 
apres  chacun  de  ces  acces,  sur  la  base  d'infor- 

35  mations  de  prix  stockees  dans  I'unite  de  prepaie- 
ment  (64),  la  quantite  de  credit  restante. 

5.  Systeme  selon  les  revendications  3  et  4,  dans  le- 
quel  au  moins  une  partie  (24,  34)  du  moyen  d'in- 

40  terruption  (24,  34;  76,  80)  se  trouve  dans  Ie 
compteur  et  est  adaptee  a  interrompre  la  fourni- 
ture  de  I'element  consommable  commandee  par 
celui-ci  si  Ie  compteur  (1  0)  detecte  Ie  fait  que  I'uni- 
te  de  prepaiement  (64)  n'est  pas  parvenue  a  ac- 

45  ceder  aux  mesures  du  compteur  pendant  un 
temps  predetermine. 

6.  Systeme  selon  les  revendications  3  et  4,  dans  le- 
quel  au  moins  une  partie  (76,  80)  du  moyen  d'in- 

50  terruption  (24,  34;  76,  80)  se  trouve  dans  I'unite 
de  prepaiement  (64)  et  est  adaptee  a  interrompre 
la  fourniture  de  I'element  consommable 
commandee  par  celui-ci,  si  I'unite  de  prepaie- 
ment  (64)  ne  parvient  pas  a  acceder  aux  mesures 

55  du  compteur  pendant  un  temps  predetermine. 

7.  Systeme  selon  I'une  quelconque  des  revendica- 
tions  1  a  4,  dans  lequel  la  fourniture  de  I'element 

7 
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consommable  est  interrompue  parun  moyen  (76, 
80)  se  trouvant  dans  I'unite  de  prepaiement  (64) 
et/ou  par  un  moyen  (24,  34)  se  trouvant  dans  Ie 
compteur  (10). 

5 
8.  Systeme  selon  I'une  quelconque  des  revendica- 

tions  precedentes,  dans  lequel  la  liaison  optique 
(62)  comprend  une  tete  optique  (66)  qui  se  relie 
a  I'acces  optique  (56)  du  compteur  (10)  et  qui 
comprend  au  moins  un  dispositif  (68)  emetteur  10 
de  lumiere  pourdiriger  de  la  lumiere  dans  I'acces 
optique  (56),  au  moins  un  dispositif  (70)  sensible 
a  la  lumiere  pour  recevoir  de  la  lumiere  de  I'acces 
optique  (56),  et  un  conducteur  electrique  (72) 
connectant  lesdits  dispositifs  a  I'unite  de  prepaie-  15 
ment  (64). 

9.  Unite  de  prepaiement  destinee  a  etre  utilisee 
avec  un  compteur  (10)  d'element  consommable 
connecte  pour  compter  la  fourniture  d'un  element  20 
consommable  a  un  consommateur  et  ayant  un 
acces  optique  (56)  par  I'intermediaire  duquel  on 
peut  acceder  aux  mesures  effectuees  par  Ie 
compteur  (10),  I'unite  de  prepaiement  compre- 
nant  une  liaison  optique  (62)  communiquant  avec  25 
I'acces  optique  (56)  du  compteur  (10),  un  moyen 
(106)  pour  accepter  des  jetons  de  prepaiement, 
un  circuit  (80)  sensible  a  des  jetons  de  prepaie- 
ment  acceptes  et  aux  mesures  auxquelles  on  ac- 
cede  par  I'intermediaire  de  la  liaison  optique  (62),  30 
pour  interrompre  la  fourniture  de  I'element 
consommable  au  consommateur  une  fois  qu'une 
quantite  d'element  consommable  autorisee  par 
un  ou  plusieurs  jetons  acceptes  a  ete  fournie,  et 
un  acces  optique  (1  04)  communiquant  par  I'inter-  35 
mediaire  dudit  circuit  (80)  et  de  la  liaison  optique 
(62)  avec  I'acces  optique  (56)  du  compteur  (10), 
de  sorte  qu'on  puisse  acceder  aux  mesures  ef- 
fectuees  par  Ie  compteur  (10)  par  I'intermediaire 
de  I'acces  optique  (104)  de  I'unite  de  prepaie-  40 
ment. 

10.  Unite  selon  la  revendication  9,  comportanten  ou- 
tre  un  moyen  (76,  80)  pour  interrompre  la  fourni- 
ture  de  I'element  consommable  en  reponse  a  une  45 
deconnexion  non  autorisee  de  la  liaison  optique 
(62). 

11.  Unite  selon  la  revendication  9  ou  10,  cette  unite 
etant  adaptee  a  acceder  periodiquement  aux  me-  50 
sures  du  compteur  et  a  calculer  apres  chacun  de 
ces  acces,  sur  la  base  d'informations  de  prix 
stockees  dans  I'unite,  la  quantite  de  credit  restan- 
te. 

55 
12.  Unite  selon  les  revendications  10  et  11,  dans  la- 

quelle  Ie  moyen  d'interruption  (70,  80)  est  adapte 
a  interrompre  la  fourniture  d'element  consomma- 

ble  commandee  par  celui-ci  si  I'unite  ne  parvient 
pas  a  acceder  aux  mesures  du  compteur  pendant 
un  temps  predetermine. 

13.  Unite  selon  I'une  quelconque  des  revendications 
9  a  12,  dans  laquelle  la  liaison  optique  (62) 
comprend  une  tete  optique  (66)  qui  se  relie  a  I'ac- 
ces  optique  (56)  du  compteur  (10)  et  qui 
comprend  au  moins  un  dispositif  (68)  emetteur 
de  lumiere  pourdiriger  de  la  lumiere  dans  I'acces 
optique  (56),  au  moins  un  dispositif  (70)  sensible 
a  la  lumiere  pour  recevoir  de  la  lumiere  de  I'acces 
optique  (56),  et  un  conducteur  electrique  (72) 
connectant  lesdits  dispositifs  au  reste  de  I'unite. 

8 
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