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Description

[0001] This invention relates generally to metering
systems for metering the supply of a service, such as
gas, electricity, water etc., to a consumer. The following
description will focus on gas meter systems, but it is to
be understood that the invention can be applied to me-
tering of other services.
[0002] As is well known (see e.g. GB-A-0 219 577),
gas meters are used to meter the supply of gas to a con-
sumer so that payment can be obtained in accordance
with consumption. Some gas meter installations are pro-
vided with a prepayment facility whereby a consumer
can load the meter with credit, for example by inserting
coins or tokens. Such prepayment meters incorporate a
valve which can be operated by the meter control cir-
cuitry to cut off the gas supply to the consumer when
the credit has expired. Here, therefore, the consumer
pays in advance for consumption of gas. More common-
ly, however, there is no prepayment facility, and the Util-
ity company obtains payment by reading the meter pe-
riodically and billing the consumer for consumption. The
meter must also be read to open a new account when
a new customer takes over at a premises, or to close an
account when a customer leaves a premises. The Utility
must therefore gain access to the consumer's premises
at appropriate times to read the meter. This can be in-
convenient to individual consumers and requires a sub-
stantial workforce investment by Utility companies who
need to bill numerous customers on the basis of accu-
rate meter reading information from distributed metering
points.
[0003] According to one aspect of the present inven-
tion there is provided metering apparatus comprising:

means for metering the supply of a service to a con-
sumer;
an indicator for indicating the meter reading;
valve means for selectively enabling and disabling
the supply of the service to the consumer;
input means for input by the consumer of a code
comprising a coded meter reading; and
control means for decoding the meter reading from
an input code and controlling operation of the valve
means in dependence on whether the decoded me-
ter reading is within a predetermined tolerance of
the current meter reading of the apparatus.

[0004] In embodiments of the present invention,
therefore, the valve means is operable to enable and
disable the supply under control of the control means.
The valve means may comprise any suitable means for
performing the necessary function, for example a gas
valve in the case of a gas metering apparatus, or a
switch in the case of an electricity metering apparatus.
In order to activate the control means to control opera-
tion of the valve means, the consumer must input a code
via the input means of the apparatus. This code will be

issued to the consumer by the Utility when the consumer
supplies certain information, comprising at least the cur-
rent meter reading, and, where appropriate, effects pay-
ment for the service. The code issued by the Utility is
generated from at least the meter reading supplied by
the consumer. This code, comprising the coded meter
reading, is received by the control means when input to
the metering apparatus by the consumer. The control
means decodes the meter reading from the input code
and determines whether the decoded meter reading
corresponds to the current meter reading of the appa-
ratus. That is to say, the control means determines
whether the decoded meter reading is within a prede-
termined tolerance of the current meter reading. (The
tolerance may be set as appropriate for a given situa-
tion, but may for example be ± 10 kWh (kilowatt.hours)).
If the decoded meter reading does not satisfy this con-
dition, then the code is invalid and the control means will
not act on the code. If the decoded meter reading does
satisfy the necessary condition (and if the input code
meets any further requirements for which the control
means may test as is the case in some embodiments to
be discussed below), then the control means deter-
mines the code to be valid and performs the required
control operation.
[0005] Thus, it will be understood that in order to ac-
tivate the control means to control operation of the valve
means, the consumer must give the correct meter read-
ing to the service provider since this will be used to gen-
erate the code which is subsequently decoded and
checked by the metering apparatus. If an incorrect me-
ter reading is given, whether intentionally or otherwise,
the control means will not act on the code. This system
can be used to ensure that the service provider obtains
accurate meter readings, under various circumstances
in which these are required, without having to attend the
premises to read the meter. For example, in some em-
bodiments the system can be used to enable supply of
the service when a new customer takes over at a
premises where the supply is cut-off. In this case, the
customer can read the meter himself and supply the
necessary information, including the meter reading, to
the Utility. The Utility then issues the customer with a
code generated using this meter reading, and the cus-
tomer inputs this code to the metering apparatus. The
control means decodes and checks the meter reading
to determine whether the code is valid, and if so acti-
vates the valve means to enable the supply. The supply
is therefore restored only if the customer gave the cor-
rect meter reading.
[0006] In preferred embodiments, the control means
includes means for automatically disabling the supply to
restrict the quantity of the service that can be supplied
to a consumer without payment being made. The restric-
tion can be implemented on a time or quantity of service
basis. For example, the control means may include tim-
er means for controlling the valve means to disable the
supply on expiry of a preset period of time. To restore
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the supply, or maintain the supply beyond a cut-off time,
the consumer must input a code obtained from the Util-
ity. The code will be issued to the consumer when the
consumer supplies certain information, comprising at
least the current meter reading, and effects payment for
the service. Generally, the consumer will pay for con-
sumption up to that point in time as determined by the
meter reading communicated to the Utility. It will be ap-
preciated, however, that the system could be operated
on a prepayment basis, whereby the consumer pays for
estimated consumption over the next period and any
discrepancy between estimated and actual consump-
tion over that period is taken into account at the next
payment stage. Thus, a simple form of prepayment sys-
tem can be implemented. Either way, when the code is
input to the metering apparatus, provided the code is
valid, the timer means will be reset to restore or maintain
the supply for a further period.
[0007] Alternatively, or in addition, the control means
may be arranged to monitor the quantity of the service
supplied to the consumer following receipt of the last val-
id code which enabled (or maintained) the supply, and
to control the valve means to disable the supply when
a preset quantity of the service has been supplied.
Again, the system could be operated on a prepayment
basis if desired. Where both time and quantity limits are
employed, the control means controls the valve to dis-
able the supply on whichever occurs first of expiry of
said preset period and supply of said preset quantity. In
this way, the service would terminate sooner if very high
consumption was being recorded.
[0008] With the systems just described, the Utility
benefits in that it limits its risk in service supply to the
time periods or quantity limits enabled by the code issu-
ing process. These risks are currently open-ended in
that consumers can use an unlimited quantity of service
if they prevent the Utility from gaining entry to the me-
tering point. The Utility also obtains guaranteed correct
metering readings on a regular basis, otherwise the
service provision will self-terminate. (Currently custom-
er readings are not accepted by the industry as authen-
tic readings). A further advantage where a time restric-
tion is employed is that metering points will shut them-
selves down if left unused for very long periods of time,
thus improving system safety. The customer also ben-
efits, since customer meter readings can be accepted
by the Utility, so the customer need not make special
provision to be at home to receive meter readers who
may or may not turn-up on time.
[0009] The code issuing process can also be em-
ployed for termination of service at a metering point eg.
when a consumer leaves a premises. To close an ac-
count, the Utility needs the final meter reading so that
payment can be brought up-to-date. Thus, the customer
informs the Utility that he is leaving, supplies the neces-
sary information, comprising at least the current meter
reading, and effects the final payment. The Utility again
issues the customer with a code comprising the coded

meter reading, to be input to the metering apparatus.
The control means checks whether the code is valid (by
at least checking that the decoded meter reading is with-
in the allowed tolerance of the current reading), and if
so controls the valve means to disable the supply. In this
case, however, since the customer is not concerned
about maintenance of the supply, it is desirable to em-
ploy an additional measure to ensure that the customer
gives the correct meter reading. Thus, the control
means of the metering apparatus preferably includes
means for generating a response code on disabling of
the supply under these circumstances, the response
code being indicated to the customer, for example on a
display of the apparatus. When issuing the original code
to the customer, the Utility informs the customer that he
must report back the response code generated by the
meter to terminate his responsibility for consumption at
that metering point. When the response code is reported
to the Utility, its authenticity is checked to ensure that
the supply has indeed been disabled. The customer's
account is then closed. If the response code is not con-
firmed by the Utility, indicating for example that the me-
ter reading supplied by the customer was not correct
and hence that the input code was rejected as invalid,
then the customer remains responsible for consumption
at that metering point.
[0010] Further advantages of the system will be ap-
parent. For example, while a paper based customer-
Utility communication system can be employed, where
the conclusion of the billing/payment cycle for example
is the issue to the customer of a code written on the re-
ceipt, other more convenient communication systems
can be adopted. In particular, for example, the commu-
nication can be conducted by telephone, the customer
supplying the necessary information and suitable pay-
ment guarantee (eg. credit card details) where neces-
sary and then being told the appropriate code. The nec-
essary operation, such as restoration of a dead supply,
can then be performed almost instantly, simply by mak-
ing a phone call. In this way, the Utility can operate a
bill-free system if desired. Further, the Utility/customer
communication process can be fully automated at the
system end since the only information which need travel
in each direction could be limited to short strings of num-
bers and formal greetings/options. Preferred embodi-
ments of metering systems therefore include an auto-
matic control station comprising: communication means
for communicating with a consumer to prompt the con-
sumer to communicate required data including a meter
reading; and means for generating a code, comprising
the communicated meter reading, for communication to
the consumer by said communication means. Prefera-
bly the communication means is arranged for commu-
nication with the consumer via a telephone link and in-
cludes voice output means for generating voice instruc-
tions to the consumer. While arrangements may be en-
visaged where the consumer supplies the necessary in-
formation using the telephone keypad, voice communi-
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cations will generally be more convenient and this can
of course be accommodated by a programmed voice in-
put/output system of the control station. Other commu-
nication systems may of course be envisaged, for ex-
ample a system in which the control station is provided
as a terminal in a convenient public location for access
by consumers.
[0011] As already explained, the code supplied to a
consumer comprises a coded meter reading. The code
may of course be constructed in numerous ways. For
example, the coded meter reading may include the ac-
tual meter reading data (ie. the actual digits of the meter
reading supplied by the consumer) plus check data
which is derived from the meter reading data at the code
generation stage by a predetermined algorithm. In this
case, although the meter reading itself appears in the
code and will be apparent to the consumer, the check
data is derived from the meter reading and will be con-
firmed by the control means when the code is input to
the metering apparatus. Thus, the consumer cannot de-
fraud the system by merely altering the meter reading
in the code input to the apparatus, since the check data
would then be incorrect and the code rejected. Prefera-
bly, however, the actual meter reading data is in coded
form in an input code, so that the digits forming the meter
reading supplied by the consumer do not appear iden-
tically in the code.
[0012] It is preferred that the code issued to the con-
sumer includes additional data over and above the cod-
ed meter reading. In particular, for example, the addi-
tional data preferably comprises ID data identifying the
metering apparatus. Suitable ID data may be the meter
number for example. The consumer will supply the ID
data to the Utility with the meter reading, and the code
will be generated accordingly. The meter ID will be
prestored in the control means of the apparatus and,
when the code is input by the consumer, the control
means will compare the ID data decoded from the input
code with the prestored ID and will reject the code if the
ID is incorrect. Here, both the ID data decoded from an
input code, and the decoded meter reading, must be
correct for the code to be identified as valid. As in the
case of the meter reading data, the additional data such
as the ID data preferably appears in coded form in the
code supplied to the consumer.
[0013] The decoding process performed by the con-
trol means will usually involve operating on the input
code with the reverse algorithm to that performed in the
code generation process. However, in a situation where,
for example, the actual meter reading supplied by the
consumer appears identically in the code, the decoding
merely involves extracting the appropriate portion of the
code corresponding to the meter reading, but in this
case the extracted reading will need to be verified by
confirming that the check data is correct according to
the algorithm used in the code generation process. Ei-
ther way, the decoded meter reading is then compared
with the current meter reading to confirm that the read-

ing supplied to the Utility was correct (within the allowed
tolerance). Any additional data contained in the code
can be similarly processed. Of course, depending on the
construction of the code, for at least some of the data
the appropriately coded form may be prestored in the
control means for comparison with the relevant portion
of a code input by the consumer. Alternatively, for at
least some of the data, in particular data prestored in
the control means, the control means could also imple-
ment the coding algorithm to obtain coded data for com-
parison with a code input by the consumer.
[0014] Where the metering apparatus is operable to
perform more than one function in dependence on an
input code, eg. restoration and/or maintenance of the
supply and disabling of the supply on termination of
service, the input code may include instruction data in-
dicating the function to be implemented. For example,
the instruction data may identify the code as an "enable
code" for restoration/maintenance of the supply and as
a "disable code" for disabling the supply, eg. on termi-
nation of an account. The control means then identifies
the nature of the code from the instruction data. Further,
where the control means is operative to generate a re-
sponse code to confirm termination of the service, the
response code is preferably generated using a
prestored algorithm (which is confidential to the Utility)
from data such as the input disable code, meter reading
and/or ID data for example, so that the formulation of
the code is not apparent to the consumer. The validity
of the response code can then be confirmed by the Util-
ity, eg. by comparison with the expected response code
generated using the same data and the same algorithm
by the Utility.
[0015] A further aspect of the invention provides a
method of controlling the supply of a metered service to
a consumer, the method comprising:

metering the supply by means of metering appara-
tus including an indicator for indicating the meter
reading, valve means for selectively enabling and
disabling the supply of the service to the consumer,
and input means for input by the consumer of a code
comprising a coded meter reading;
decoding the meter reading from an input code in
the metering apparatus; and
controlling the valve means in dependence on
whether the decoded meter reading is within a pre-
determined tolerance of the current meter reading
of the apparatus. The method may include gener-
ating said code at a control station using a meter
reading communicated by the consumer, and com-
municating the code to the consumer for input to the
metering apparatus.

[0016] In general, it is to be understood that where
features are described herein with reference to an ap-
paratus embodying the invention, corresponding fea-
tures may be provided in accordance with a method of
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the invention, and vice versa.
[0017] Embodiments of the invention will now be de-
scribed, by way of example, with reference to the ac-
companying drawings in which:

Figure 1 is a schematic diagram illustrating a first
metering system embodying the invention;
Figure 2 is a block diagram of metering apparatus
of the system of Figure 1;
Figure 3 is a flow chart illustrating operation of the
apparatus of Figure 2;
Figure 4 is a block diagram of a second embodiment
of metering apparatus according to the invention;
and
Figure 5 is a flow chart illustrating operation of the
embodiment of Figure 4.

[0018] The schematic of Figure 1 illustrates the over-
all operation of the metering system of a first embodi-
ment. The figure shows the front panel of a gas meter
1 for metering a supply of gas to a consumer. The meter
1 has the usual meter reading display 2 and on/off switch
3, and also has user operable input means in the form
of a keypad 4. The front panel of the meter 1 also indi-
cates the meter number, or service code, at 5 and a tel-
ephone number at 6 for the customer service facility of
the Utility.
[0019] As illustrated by the arrows in the figure, in or-
der to pay for gas consumption, the consumer notes the
meter reading from the display 2 and the meter service
code 5 and telephones the Utility service facility by di-
alling the number indicated at 6. The consumer then tells
the service facility the service code and meter reading,
and authorises the required payment by giving credit
card details for example. This information is processed
by the Utility as required, and the service code and me-
ter reading are used to generate an access code which
is then communicated to the consumer. The access
code is a function of the service code (which serves here
as ID data identifying the meter) and the meter reading,
and the code is produced using an encoding algorithm
which is confidential to the Utility.
[0020] Although not shown in the figure, the service
facility is preferably a fully-automated control station
comprising a programmed voice input/output system, of
generally known type, for prompting the consumer with
voice instructions to communicate the required data,
and for detecting the consumers responses. (These can
be limited to simple strings of digits and selection of op-
tions for example). The communication system can be
microprocessor controlled, and the code generator for
generating access codes based on data supplied by the
consumer can be implemented by the microprocessor
as will be apparent to those skilled in the art.
[0021] Once the consumer receives the access code,
this is input to the meter 1 via the keypad 4. The con-
sumer presses the START key on the keypad to indicate
initiation of a code entry process, and then inputs the

code using the appropriate numbered keys. Code entry
is terminated by pressing the END key on the keypad.
[0022] Figure 2 is a schematic block diagram of the
meter 1 of Figure 1. The meter 1 includes the usual
measurement circuitry 8 for metering the supply of gas
G to the consumer. The consumption data is communi-
cated to a microprocessor-based meter controller 9. The
meter controller 9 drives the meter reading display 2 to
display the current meter reading, and is responsive to
the keypad 4 for input of access codes. As indicated by
the broken lines in the figure, the meter may include a
further display 10 for displaying further information. For
example, the display 10 may be used to display the dig-
its entered by the consumer via the keypad 4 to facilitate
code entry and also instructions/messages relating to
the code entry process. The display 10 may also display
status information, eg to indicate a fault condition or to
indicate when further payment will be required to main-
tain the gas supply.
[0023] The meter 1 includes a valve (V) 11 which is
connected in the gas supply line to the consumer. For
actuation of the valve 11 to disconnect/reconnect the
supply, the meter includes a timer & valve control circuit
12 which is also connected to the meter controller 9.
When the timer 12 is reset by the meter controller as
described further below, the timer transmits a signal to
open the valve 11. (If the valve is already open when the
timer is reset, the open condition is unaffected by this
signal). Once reset, the timer 12 commences the timing
operation. After a preset time interval following reset,
the timer 12 generates a further control signal to close
the valve 11, thus disconnecting the gas supply to the
consumer. The time interval here may be set as desired
by the Utility (and may be variable after installation as
described further below), but as an example the time
interval might be set at three months. Thus, after the
timer 12 is reset, gas consumption will be permitted for
the three month period. If the timer is reset again during
that period, the three month interval will begin again
from the reset time.
[0024] Operation of the apparatus will now be de-
scribed with reference to the flow chart of Figure 3. As-
suming the consumer has just obtained an access code
from the Utility as described with reference to Figure 1,
the access code will be detected at step S1 by the meter
controller 9 when input by the consumer via the keypad
4. The controller 9 then decodes the input access code
by operating on the code with the reverse algorithm to
that used during the code generation process. The de-
coding process is indicated by step S2 in Figure 3. As
a result of this step, the meter controller obtains the me-
ter reading and service code which were given by the
consumer to the Utility and used to generate the access
code. In step S3 the meter controller 9 compares the ID
data (here the service code) with that prestored in the
meter controller. If the ID does not match, the code will
be rejected as invalid and an appropriate message may
be displayed on the display 10, where provided, as in-
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dicated by step S4 in Figure 3. The meter controller 9
then awaits input of a further access code. Assuming
the ID is determined to be correct at step S3, the con-
troller 9 then determines at step S5 whether the meter
reading decoded from the input access code is within a
predetermined tolerance, for example ± 10 kWh, of the
current meter reading of the meter 1. (The tolerance al-
lowed here will of course depend on the particular con-
sumer/Utility communication system employed, and
may be varied as required for a given system). If the
decoded meter reading is not correct (within the allowed
tolerance), then the access code is rejected as invalid
and a suitable message may be displayed at step S4 as
previously described. If the meter reading is determined
to be correct at step S5, then the code is determined to
be valid and the meter controller 9 resets the timer 12
at step S6. Thus, if the supply had previously been cut
off by closure of the valve 11, the valve 11 will be opened
to restore the supply. If the valve 11 was already open
(because payment was made before expiry of the three
month period), then the valve 11 will remain open and
the supply will be maintained for a further three month
period. Where a display 10 is provided, a message may
be displayed to the consumer at step S7 to acknowledge
entry of the access code as confirmation to the consum-
er that the code has been accepted.
[0025] It will be seen from the above that the meter 1
will only allow continued gas consumption if the access
code confirms that the correct meter reading was sup-
plied to the Utility. Accuracy of the meter reading is con-
firmed by comparison with the current meter reading,
and the coding confirms that the meter reading has been
processed by the Utility. If the consumer gives an incor-
rect reading, intentionally or otherwise, the meter will re-
ject the access code and the supply will be disconnect-
ed.
[0026] It will be appreciated that the system of Figures
1 and 2 can also be used to initiate gas supply to a new
customer who takes over at a premises where the sup-
ply has been cut-off. (Indeed, although the supply limi-
tation imposed here by the timer circuit is clearly advan-
tageous, this could be omitted if the code issuing proc-
ess is to be used only for reconnection of a lapsed sup-
ply). Here, the customer notifies the Utility that he wish-
es to open an account and supplies the service code
and meter reading as indicated in Figure 1. If the system
is to be operated on a prepayment basis, then payment
may also be made at this stage. The new customer de-
tails are logged by the Utility, and the subsequent oper-
ation is as already described. Again, the system could
be fully automated at the Utility control station, though
the customer's call could be routed to an operator if de-
sired to obtain the new customer's details
[0027] It will be appreciated that many variations and
modifications may be made to the embodiment de-
scribed above. For example, while the timer & valve con-
trol circuit 12 is indicated separately of the meter con-
troller 9 in Figure 2 for ease of explanation, the function

of the circuit 12 may of course be implemented by the
controller 9 itself. Further, while the access code in this
example is a function of the meter ID (service code) and
meter reading, further data, which may or may not be
supplied by the consumer when making payment, may
be used to formulate the code. As one example, which
may be particularly useful where the consumer pays in
advance based on estimated consumption over a period
of time, the consumption period provided by the timer
12 may be selectable from a number of options, eg one
month, three months, six months etc. In this case, time
periods set in the timer 12 may be variable under control
of the meter controller 9. The time period selected by
the consumer may be included in the access code and
identified by the meter controller 9 which then sets the
operating period of the timer 12 accordingly. Further, in
some embodiments it may be convenient to provide the
keypad 4 and an additional meter reading display 2, to-
gether with appropriate control circuitry, in a separate
customer panel for mounting at convenient location in-
side the consumer's premises. In this case, communi-
cation between the meter control circuitry and customer
panel can be effected by any convenient means.
[0028] The embodiment described above operates to
ensure that the Utility obtains correct meter readings
from new or existing customers while limiting the Utility's
risk in gas supply to the period enabled by the timer.
Figure 4 illustrates a further embodiment of metering ap-
paratus in which the quantity of gas supplied to the con-
sumer can also be limited, and which can also imple-
ment an authenticated termination of service function.
[0029] In the meter 14 of Figure 4, a microprocessor-
based meter controller 15 is again connected to the
measurement circuitry 8, meter reading display 2, key-
pad 4 and display 10 as already described with refer-
ence to Figure 2. Here, however, the meter controller 15
is connected directly to the valve 11 as well as to a sup-
ply limiter circuit 16. The supply limiter circuit 16 is op-
erable to close the valve 11 when either a preset time
period has expired or a preset quantity of gas has been
consumed. Thus, in addition to a timer for timing the pre-
set supply period, the limiter circuit 16 includes means
for monitoring the quantity of gas consumed since the
last code to enable (or maintain) the supply was re-
ceived by the meter controller 15. The quantity monitor-
ing can be performed in a number of ways, but could be
implemented, for example, by a counter which is incre-
mented via the meter controller 15 with each measure-
ment pulse output by the measurement circuit 8. When
the count reaches a preset value indicative of consump-
tion of a preset quantity of gas, the limiter circuit 16 out-
puts a control signal to close the valve 11. Similarly, on
expiry of the time period preset in the timer, the limiter
circuit 16 generates the control signal to close the valve.
Thus, the valve will be closed to disable the supply when
either the preset period has expired, or a preset quantity
of gas has been consumed, whichever occurs first. In
this way, the supply will be cut off before expiry of the
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preset time period if consumption is particularly high.
The preset time and quantity limits can be set as desired
for particular circumstances (and may be variable in op-
eration as discussed further below), but typical values
might be 8 million seconds and 2000 kWh respectively.
When the supply limiter circuit 16 is reset as described
further below, the circuit 16 outputs a control signal to
open the valve 11. (If the valve is already open at this
time, the open condition is unaffected by the control sig-
nal). When the circuit is reset, both the timer and counter
are reset so that the timing and quantity monitoring op-
erations begin again as of the reset time.
[0030] In this embodiment, the meter controller 15 is
responsive to two (at least) different types of input code,
namely a supply enable code and a supply disable code.
Here, therefore, input codes issued to the consumer in-
clude instruction data identifying whether the code is an
enable code or a disable code, and the meter controller
15 identifies the code type from the instruction data.
Supply enable codes are used to restore a disabled sup-
ply, or maintain the supply beyond a normal cut-off point.
Supply disable codes are used for authenticated termi-
nation of service. The operation of the meter 14 in re-
sponse to these input codes will now be described with
reference to Figure 5, dealing first with the supply enable
code.
[0031] As indicated above, a supply enable code is
issued by the Utility to a consumer who wishes to restore
a disabled supply or maintain a current supply beyond
a normal cut-off point. The code issuing process is
therefore substantially as described with reference to
Figure 1, except that the code generated by the Utility
incorporates instruction data for the meter to identify the
code as an enable code. The code is input to the meter
via the keypad 4 and detected by the meter controller
15 at step S10 in Figure 5. The meter controller 15 de-
codes the input code at step S11 in accordance with the
prestored algorithm. As a result of this step, the meter
controller 15 obtains the meter reading and service code
which were supplied by the consumer to the Utility and
used to generate the code, together with the instruction
data identifying the code type. At step S12 the meter
controller identifies the code as an enable code from the
instruction data and then, at step S13, checks whether
the code is valid. This step corresponds to steps S3 and
S5 of Figure 3, and thus involves checking the ID data
(here the service code) against the prestored code, and
checking that the decoded meter reading is within the
allowed tolerance of the current meter reading. If the
code fails either of these tests, then the code is rejected
as invalid and an appropriate message is displayed on
the display 10 at step S15. Assuming that the service
code is correct and the meter reading is within the al-
lowed tolerance, the code is determined to be a valid
enable code, and the meter controller then resets the
supply limiter circuit 16 at step S14. This resets the timer
and quantity counter of the limiter circuit which thus gen-
erates a control signal to open the valve 11. Thus, if the

supply had previously been disabled by closure of the
valve 11, the valve 11 will be opened to restore the sup-
ply. If the valve 11 was already open (because payment
was made within the preset time period and before con-
sumption of the preset quantity of gas) then the valve
11 will remain open and the supply will be maintained
until either the preset time period has expired or the pre-
set quantity of gas consumed. When the limiter circuit
is reset at step S14, a message is displayed on the dis-
play 10 at step S15 to confirm acceptance of the enable
code.
[0032] Supply disable codes are issued to a consum-
er who wishes to close an account, eg. on leaving a
premises. Again, the code issuing process is substan-
tially as shown in Figure 1, the customer supplying the
service code and meter reading and effecting payment
for consumption to-date. In this case, however, the code
issued to the consumer includes instruction data identi-
fying the code as a supply disable code, and the con-
sumer is informed that he must report back the meter's
response to input of the disable code as described fur-
ther below.
[0033] When the disable code is input to the meter 14,
the code is detected and decoded by the meter control-
ler 15 at steps S10 and S11 in Figure 5, and identified
as a disable code from the instruction data in step S16.
(If at step S16 the code is not confirmed as a disable
code, which could occur, for example, if a code was in-
correctly entered by the consumer, then a suitable mes-
sage is displayed on the display 10 at step S15). After
identifying the disable code at step S16, at step S17, the
meter controller determines whether the disable code is
valid by checking the service code against the prestored
service code and checking whether the decoded meter
reading is within the predetermined tolerance. (If de-
sired, the tolerance allowed here for termination of serv-
ice might be less than that allowed at step S13 when
enabling the service to ensure that the customer's ac-
count is fully up-to-date). If either the service code or
decoded meter reading do not satisfy the necessary
condition, the code is rejected as invalid and a suitable
message is displayed on the display 10 at step S15.
[0034] If the disable code is validated at step S17,
then the meter controller 15 generates a control signal
to close the valve 11 at step S18. At step S19, the meter
generates a response code which is then displayed to
the consumer on the display 10 at step S15. The re-
sponse code in this embodiment is generated from the
service code and meter reading which were decoded
from the input disable code, and is generated using a
prestored algorithm which is confidential to the Utility.
Other data may of course be used to generate the re-
sponse code, but the code is preferably specific to the
particular meter 14 at that particular time, and formulat-
ed using data already known to the Utility. This is con-
veniently achieved by using the ID data and meter read-
ing decoded from the input code. To terminate respon-
sibility for consumption at the metering point, the con-
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sumer must report the response code displayed at step
S15 back to the Utility. The Utility can then confirm that
the response code is correct, by comparison with the
expected response code for example. A correct re-
sponse code confirms that the meter has disabled the
supply and that the meter reading given by the customer
was correct. The customer's account can then be
closed. If the Utility does not receive the expected re-
sponse code, then the account is not closed and the cus-
tomer remains responsible for consumption at that me-
tering point.
[0035] As before, in the embodiment of Figure 4 the
interaction with the consumer may be automated at the
Utility side by limiting the communications to selection
of options and voice instructions to which the consumer
replies with short strings of letters/numbers etc. Howev-
er, it may be desirable in some cases, for example for
opening or closing an account, for the system to connect
the consumer to an operator. In particular, on closing an
account the consumer may be connected to an operator
who notes the consumer's telephone number and then
calls back a few minutes later to obtain the response
code.
[0036] The embodiment of Figures 4 and 5 may be
modified in a number of ways. For example, the timer
or quantity counter may be omitted from the supply lim-
iter circuit 16 so that supply is limited to a preset quantity
of gas or a preset time period only. The functions of the
supply limiter circuit 16 may of course be implemented
by the meter controller 15. The various modifications to
the system of Figure 2 described above may also be
applied to the meter 14, and in particular the preset time
period and/or preset quantity in the limiter circuit 16 may
be variable at the Utility's discretion and/or at the cus-
tomer's selection. In some embodiments, of course, the
code issuing process could be used for authenticated
termination of service only in which case the supply lim-
iter circuit could be omitted, though clearly some form
of supply limitation is preferable. In addition, the meter
controller 15 may be adapted to display diagnostic or
status information on the display 10, for example as a
code indicating the nature of a fault in the system. The
consumer can then report the code to the Utility which
can determine the nature of the fault from the code and
take the appropriate action. In some embodiments, such
action might be to issue the consumer with an appropri-
ate "retrieval code" which can be input to the meter con-
troller via the keypad 4 to reset system parameters and
restore normal operation. Code input and display might
also be used for diagnostic and test purposes by system
engineers. It will of course be appreciated that many oth-
er variations and modifications may be made to the spe-
cific embodiments described above without departing
from the scope of the invention as defined in the claims.

Claims

1. Metering apparatus comprising:

means (8) for metering the supply of a service
(6) to a consumer;
an indicator (2) for indicating the meter reading;
valve means (11,12) for selectively enabling
and disabling the supply of the service to the
consumer; characterised by
input means (4) for input by the consumer of a
code comprising a coded meter reading; and
control means (9) for decoding the meter read-
ing from an input code and controlling operation
of the valve means in dependence on whether
the decoded meter reading is within a predeter-
mined tolerance of the current meter reading of
the apparatus.

2. Apparatus as claimed in claim 1 wherein the control
means is arranged to identify an input code as a
valid enable code in dependence on whether the
decoded meter reading is within said predeter-
mined tolerance.

3. Apparatus as claimed in claim 2 wherein, in re-
sponse to a valid enable code when the supply is
disabled, the control means controls the valve
means to enable the supply.

4. Apparatus as claimed in claim 2 or claim 3 wherein
the control means includes timer means for control-
ling the valve means to disable the supply on expiry
of a preset period of time.

5. Apparatus as claimed in claim 4 wherein, in re-
sponse to a valid enable code, the timer means is
reset to restore or maintain the supply for said pre-
set period

6. Apparatus as claimed in claim 2 or claim 3 wherein
the control means is arranged to monitor the quan-
tity of the service supplied to the consumer following
receipt of a valid enable code, and to control the
valve means to disable the supply when a preset
quantity of the service has been supplied.

7. Apparatus as claimed in claim 5 and claim 6 where-
in the control means controls the valve to disable
the supply on whichever occurs first of expiry of said
preset period and supply of said preset quantity.

8. Apparatus as claimed in any preceding claim
wherein the control means is arranged to identify an
input code as a valid disable code in dependence
on whether the decoded meter reading is within said
predetermined tolerance.
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9. Apparatus as claimed in claim 8 wherein, in re-
sponse to a valid disable code when the supply is
enabled, the control means controls the valve to dis-
able the supply.

10. Apparatus as claimed in claim 9 wherein the control
means includes means for generating a response
code on disabling the supply in response to a valid
disable code, the apparatus including means for in-
dicating the response code to the consumer.

11. Apparatus as claimed in any one of claim 2 to 10
wherein the input code includes additional data, the
control means being arranged to decode said addi-
tional data from the input code and to identify the
input code as a valid code in dependence on said
additional data as well as the decoded meter read-
ing.

12. Apparatus as claimed in claim 11 wherein the addi-
tional data comprises ID data, the control means
being arranged to compare the ID data decoded
from an input code with prestored ID data identifying
the metering apparatus.

13. Apparatus as claimed in claim 11 or claim 12 when
dependent on claim 2 and claim 8 wherein the ad-
ditional data comprises instruction data, the control
means being arranged to identify an input code as
an enable code or a disable code from said instruc-
tion data.

14. Apparatus as claimed in any preceding claim
wherein the actual meter reading data is in coded
form in an input code, and the control means is ar-
ranged to decode the coded meter reading.

15. Apparatus as claimed in claim 11 and claim 14
wherein the additional data is in coded form in an
input code, and the control means is arranged to
decode the coded additional data.

16. A metering system comprising metering apparatus
as claimed in any preceding claim, and an automat-
ic control station, the control station comprising:
communication means for communicating with a
consumer to prompt the consumer to communicate
required data including a meter reading; and means
for generating a code, comprising the communicat-
ed meter reading, for communication to the con-
sumer by said communication means.

17. A metering system as claimed in claim 16 wherein
said communication means is arranged for commu-
nication with the consumer via a telephone link and
includes a voice output means for generating voice
instructions to the consumer.

18. A method of controlling the supply of a metered
service to a consumer, the method comprising:

metering the supply by means of metering ap-
paratus including an indicator for indicating the
meter reading, valve means for selectively en-
abling and disabling the supply of the service
to the consumer, and input means for input by
the consumer of a code comprising a coded
meter reading;
decoding the meter reading from an input code
in the metering apparatus; and
controlling the valve means in dependence on
whether the decoded meter reading is within a
predetermined tolerance of the current meter
reading of the apparatus.

19. A method as claimed in claim 18 including generat-
ing said code at a control station using a meter read-
ing communicated by the consumer, and communi-
cating the code to the consumer for input to the me-
tering apparatus.

20. A method as claimed in claim 19 wherein the com-
munication with the consumer by the control station
is effected automatically.

21. A method as claimed in claim 19 or claim 20 wherein
the communications between the consumer and
control station are effected via a telephone link.

Patentansprüche

1. Meßvorrichtung, die folgendes umfaßt:

eine Einrichtung (8) zum Messen der Lieferung
einer Versorgungsleistung (G) an einen Ver-
braucher;

eine Anzeigevorrichtung (2) zum Anzeigen des
Meßwertes;

eine Ventileinrichtung (11, 12) zum wahlweisen
Aktivieren und Deaktivieren der Lieferung der
Versorgungsleistung an den Verbraucher; ge-
kennzeichnet durch

eine Eingabeeinrichtung (4), damit der Ver-
braucher einen aus einem codierten Meßwert
bestehenden Code eingeben kann; und

eine Steuereinrichtung (9) zum Decodieren des
Meßwertes aus einem Eingabecode und zum
Steuern des Betriebs der Ventileinrichtung in
Abhängigkeit davon, ob der decodierte
Meßwert innerhalb eines vorbestimmten Tole-
ranzbereichs des momentanen Meßwertes der
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Vorrichtung liegt.

2. Vorrichtung nach Anspruch 1, bei der die Steuer-
einrichtung so ausgelegt ist, daß sie einen Einga-
becode in Abhängigkeit davon, ob der decodierte
Meßwert innerhalb des vorbestimmten Toleranzbe-
reichs liegt, als gültigen Aktivierungscode identifi-
ziert.

3. Vorrichtung nach Anspruch 2, bei der die Steuer-
einrichtung dann, wenn die Lieferung deaktiviert ist,
die Ventileinrichtung in Reaktion auf einen gültigen
Aktivierungscode so steuert, daß sie die Lieferung
aktiviert.

4. Vorrichtung nach Anspruch 2 oder Anspruch 3, bei
der die Steuereinrichtung eine Zeitgebereinrich-
tung umfaßt, um die Ventileinrichtung so zu steu-
ern, daß sie die Lieferung nach Ablauf eines vorein-
gestellten Zeitraums deaktiviert.

5. Vorrichtung nach Anspruch 4, bei der die Zeitgeber-
einrichtung in Reaktion auf einen gültigen Aktivie-
rungscode zurückgesetzt wird, um die Lieferung für
den voreingestellten Zeitraum wiederaufzunehmen
oder aufrechtzuerhalten.

6. Vorrichtung nach Anspruch 2 oder Anspruch 3, bei
der die Steuereinrichtung so ausgelegt ist, daß sie
die Menge der an den Verbraucher gelieferten Ver-
sorgungsleistung nach Empfang eines gültigen Ak-
tivierungscodes überwacht und die Ventileinrich-
tung so steuert, daß sie die Lieferung deaktiviert,
wenn eine voreingestellte Menge der Versorgungs-
leistung geliefert wurde.

7. Vorrichtung nach Anspruch 5 und Anspruch 6, bei
der die Steuereinrichtung das Ventil steuert, um die
Lieferung nach Ablauf des voreingestellten Zeit-
raums oder nach Lieferung der voreingestellten
Menge zu deaktivieren, je nachdem, welcher Fall
zuerst eintritt.

8. Vorrichtung nach einem der vorhergehenden An-
sprüche, bei der die Steuereinrichtung so ausgelegt
ist, daß sie in Abhängigkeit davon, ob der decodier-
te Meßwert innerhalb des vorbestimmten Toleranz-
bereichs liegt, einen Eingabecode als gültigen De-
aktivierungscode identifiziert.

9. Vorrichtung nach Anspruch 8, bei der die Steuer-
einrichtung dann, wenn die Lieferung aktiviert ist,
das Ventil in Reaktion auf einen gültigen Deaktivie-
rungscode so steuert, daß es die Lieferung deakti-
viert.

10. Vorrichtung nach Anspruch 9, bei der die Steuer-
einrichtung eine Einrichtung zum Erzeugen eines

Antwortcodes nach Deaktivierung der Lieferung in
Reaktion auf einen gültigen Deaktivierungscode
umfaßt, wobei die Vorrichtung eine Einrichtung um-
faßt, die den Antwortcode dem Verbraucher an-
zeigt.

11. Vorrichtung nach einem der Ansprüche 2 bis 10, bei
der der Eingabecode zusätzliche Daten umfaßt,
wobei die Steuereinrichtung so ausgelegt ist, daß
sie die zusätzlichen Daten aus dem Eingabecode
decodiert und in Abhängigkeit von den zusätzlichen
Daten sowie dem decodierten Meßwert den Einga-
becode als gültigen Code identifiziert.

12. Vorrichtung nach Anspruch 11, bei der die zusätzli-
chen Daten ID-Daten umfassen, wobei die Steuer-
einrichtung so ausgelegt ist, daß sie die aus einem
Eingabecode decodierten ID-Daten mit vorgespei-
cherten ID-Daten vergleicht, die die Meßvorrich-
tung identifizieren.

13. Vorrichtung nach Anspruch 11 oder Anspruch 12,
soweit diese abhängig sind von Anspruch 2 und An-
spruch 8, wobei die zusätzlichen Daten Befehlsda-
ten umfassen und die Steuereinrichtung so ausge-
legt ist, daß sie einen Eingabecode anhand der Be-
fehlsdaten als Aktivierungscode oder Deaktivie-
rungscode identifiziert.

14. Vorrichtung nach einem der vorhergehenden An-
sprüche, bei der die tatsächlichen Meßwertdaten in
codierter Form als Eingabecode vorliegen und die
Steuereinrichtung so ausgelegt ist, daß sie den co-
dierten Meßwert decodiert.

15. Vorrichtung nach Anspruch 11 und Anspruch 14, bei
der die zusätzlichen Daten in codierter Form als
Eingabecode vorliegen und die Steuereinrichtung
so ausgelegt ist, daß sie die codierten zusätzlichen
Daten decodiert.

16. Meßsystem bestehend aus einer Meßvorrichtung
nach einem der vorhergehenden Ansprüche und ei-
ner automatischen Leitstation, wobei die Leitstation
folgendes umfaßt: eine Kommunikationseinrich-
tung zur Kommunikation mit einem Verbraucher,
um den Verbraucher dazu zu veranlassen, erforder-
liche Daten, die einen Meßwert umfassen, mitzutei-
len; und eine Einrichtung zum Erzeugen eines Co-
des, der den mitgeteilten Meßwert umfaßt, um
durch die Kommunikationseinrichtung dem Ver-
braucher mitgeteilt zu werden.

17. Meßsystem nach Anspruch 16, bei dem die Kom-
munikationseinrichtung zur Kommunikation mit
dem Verbraucher über eine Telefonverbindung aus-
gelegt ist und eine Sprachausgabeeinrichtung zum
Erzeugen von Sprachbefehlen für den Verbraucher
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umfaßt.

18. Verfahren zum Steuern der Lieferung einer gemes-
senen Versorgungsleistung an einen Verbraucher,
wobei das Verfahren folgende Schritte umfaßt:

Messen der Lieferung mit Hilfe einer Meßvor-
richtung mit einer Anzeigevorrichtung zum An-
zeigen des Meßwerts, mit einer Ventileinrich-
tung zum wahlweisen Aktivieren und Deaktivie-
ren der Lieferung der Versorgungsleistung an
den Verbraucher und mit einer Eingabeeinrich-
tung zur Eingabe eines Codes, der einen co-
dierten Meßwert umfaßt, durch den Verbrau-
cher;

Decodieren des Meßwerts aus einem Eingabe-
code in der Meßvorrichtung; und

Steuern der Ventileinrichtung in Abhängigkeit
davon, ob der decodierte Meßwert innerhalb ei-
nes vorbestimmten Toleranzbereichs des mo-
mentanen Meßwerts der Vorrichtung liegt.

19. Verfahren nach Anspruch 18, bei dem der Code in
einer Leitstation mit Hilfe eines durch den Verbrau-
cher mitgeteilten Meßwerts erzeugt wird und bei
dem der Code dem Verbraucher zur Eingabe in die
Meßvorrichtung mitgeteilt wird.

20. Verfahren nach Anspruch 19, bei dem die Kommu-
nikation der Leitstation mit dem Verbraucher auto-
matisch erfolgt.

21. Verfahren nach Anspruch 19 oder Anspruch 20, bei
dem die Kommunikation zwischen dem Verbrau-
cher und der Leitstation über eine Telefonverbin-
dung erfolgt.

Revendications

1. Appareil de comptage comprenant :

des moyens (8) destinés à compter la distribu-
tion d'un service (6) à un consommateur ;
un indicateur (2) destiné à indiquer l'index d'un
compteur ;
des moyens à soupape (11, 12) destinés à
autoriser ou interrompre sélectivement la dis-
tribution du service au consommateur ; carac-
térisé en ce qu'il comprend :

des moyens de saisie (4) destinés à per-
mettre la saisie, par le consommateur, d'un
code comprenant un index de compteur
codé ; et
des moyens de commande (9) destinés à

décoder l'index de compteur à partir d'un
code saisi et à commander le fonctionne-
ment des moyens à soupape selon que l'in-
dex de compteur décodé se situe ou non à
l'intérieur d'une tolérance prédéterminée
de l'index de compteur courant de l'appa-
reil.

2. Appareil selon la revendication 1, dans lequel les
moyens de commande sont agencés pour identifier
un code saisi comme étant un code d'autorisation
valable selon que l'index de compteur décodé se
situe ou non à l'intérieur de ladite tolérance prédé-
terminée.

3. Appareil selon la revendication 2, dans lequel, en
réponse à un code d'autorisation valable alors que
la distribution est interrompue, les moyens de com-
mande commandent les moyens à soupape de fa-
çon à autoriser la distribution.

4. Appareil selon la revendication 2 ou la revendica-
tion 3, dans lequel les moyens de commandè com-
prennent des moyens à minuterie destinés à com-
mander les moyens à soupape de façon à interrom-
pre la distribution à l'expiration d'une période pré-
définie.

5. Appareil selon la revendication 4, dans lequel, en
réponse à un code d'autorisation valable, les
moyens à minuterie sont réinitialisés de façon à ré-
tablir ou à prolonger la distribution pendant ladite
période prédéfinie.

6. Appareil selon la revendication 2 ou la revendica-
tion 3, dans lequel les moyens de commande sont
agencés pour surveiller la quantité du service dis-
tribué au consommateur après réception d'un code
d'autorisation valable, et pour commander les
moyens à soupape de façon à interrompre la distri-
bution quand une quantité prédéfinie du service a
été distribuée.

7. Appareil selon la revendication 5 et la revendication
6, dans lequel les moyens de commande comman-
dent la soupape de façon à interrompre la distribu-
tion une fois que ladite période prédéfinie est arri-
vée à expiration ou que ladite quantité prédéfinie a
été distribuée, selon le cas qui apparaît en premier.

8. Appareil selon l'une quelconque des revendications
précédentes, dans lequel les moyens de comman-
de sont agencés pour identifier un code saisi com-
me étant un code d'interruption valable selon que
l'index de compteur décodé se situe ou non à l'in-
térieur de ladite tolérance prédéterminée.

9. Appareil selon la revendication 8, dans lequel, en
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réponse à un code d'interruption valable alors que
la distribution est autorisée, les moyens de com-
mande commandent la soupape de façon à inter-
rompre la distribution.

10. Appareil selon la revendication 9, dans lequel les
moyens de commande comprennent des moyens
pour générer un code de réponse en cas d'interrup-
tion de la distribution en réponse à un code d'inter-
ruption valable, l'appareil comprenant des moyens
pour communiquer le code de réponse au consom-
mateur.

11. Appareil selon l'une quelconque des revendications
2 à 10, dans lequel le code saisi comprend des don-
nées supplémentaires, les moyens de commande
étant agencés pour décoder lesdites données sup-
plémentaires à partir du code saisi et pour identifier
le code saisi comme étant un code valable en fonc-
tion desdites données supplémentaires ainsi qu'en
fonction de l'index de compteur décodé.

12. Appareil selon la revendication 11, dans lequel les
données supplémentaires comprennent des don-
nées d'identification, les moyens de commande
étant agencés pour comparer les données d'identi-
fication décodées à partir d'un code saisi avec des
données d'identification préenregistrées identifiant
l'appareil de comptage.

13. Appareil selon la revendication 11 ou la revendica-
tion 12, lorsqu'elles dépendent de la revendication
2 et de la revendication 8, dans lequel les données
supplémentaires comprennent des données d'ins-
tructions, les moyens de commande étant agencés
pour identifier un code saisi comme étant un code
d'autorisation ou un code d'interruption à partir des-
dites données d'instructions.

14. Appareil selon l'une quelconque des revendications
précédentes, dans lequel les données d'index de
compteur courant sont sous forme codée dans un
code saisi, et les moyens de commande sont agen-
cés pour décoder l'index de compteur codé.

15. Appareil selon la revendication 11 et la revendica-
tion 14, dans lequel les données supplémentaires
sont sous forme codée dans un code saisi, et les
moyens de commande sont agencés pour décoder
les données supplémentaires codées.

16. Système de comptage comprenant un appareil de
comptage selon l'une quelconque des revendica-
tions précédentes, et un poste de commande auto-
matique, le poste de commande comprenant : des
moyens de communication destinés à permettre la
communication avec un consommateur pour inviter
le consommateur à communiquer les données né-

cessaires, notamment un index de compteur ; et
des moyens de génération d'un code, comprenant
l'index de compteur communiqué, destiné à être
communiqué au consommateur à l'aide desdits
moyens de communication.

17. Système de comptage selon la revendication 16,
dans lequel lesdits moyens de communication sont
agencés pour permettre une communication avec
le consommateur par l'intermédiaire d'une liaison
téléphonique et comprennent des moyens d'émis-
sion vocale destinés à générer des instructions vo-
cales à l'intention du consommateur.

18. Procédé de commande de la distribution à un con-
sommateur d'un service à compteur, le procédé
comprenant les étapes consistant à :

compter la distribution à l'aide d'un appareil de
comptage comprenant un indicateur destiné à
indiquer l'index de compteur, des moyens à
soupape destinés à autoriser ou interrompre
sélectivement la distribution du service au con-
sommateur, et des moyens de saisie destinés
à permettre la saisie par le consommateur d'un
code comprenant un index de compteur codé ;
décoder l'index de compteur à partir d'un code
saisi dans l'appareil de comptage ; et à
commander les moyens à soupape selon que
l'index de compteur décodé se situe ou non à
l'intérieur d'une tolérance prédéterminée de
l'index de compteur courant de l'appareil.

19. Procédé selon la revendication 18, comprenant les
étapes consistant à générer ledit code au niveau
d'un poste de commande sur base d'un index de
compteur communiqué par le consommateur, et à
communiquer le code au consommateur pour qu'il
le saisisse dans l'appareil de comptage.

20. Procédé selon la revendication 19, dans lequel la
communication avec le consommateur par l'inter-
médiaire du poste de commande est assurée auto-
matiquement.

21. Procédé selon la revendication 19 ou la revendica-
tion 20, dans lequel les communications entre le
consommateur et le poste de commande sont as-
surées par l'intermédiaire d'une liaison téléphoni-
que.
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