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DESCRIPTION

Field of the invention

[0001] The invention relates to the field of meter devices, especially to the field of electronic
meter devices, more specifically to the field of meter devices for consumption metering
purposes.

Background of the invention

[0002] Heat meter systems with a heat calculator connected to a flow meter and two
temperature sensors are well-known. According to standardized methods, a flow meter
normally sends a train of pulses representing a measured flow rate, e.g. one pulse pr. 0.1 litre
of liquid etc. This quantity signal can be sent using a one-wire connection between flow meter
and heat calculator.

[0003] However, additional functionalities in intelligent meter systems can profit from an
additional communication between the heat calculator and the flow meter, e.g. 2-way
communication. Examples of additional data that can be sent from the flow meter to the heat
calculator are: 1) a temperature derived by or directly measured by the flow meter, 2) an error
status of the flow meter, 3) different internal parameters and variables of the flow meter, and 4)
an identification code of the flow meter to be used for self-configuration. Examples of data that
can be sent from the heat calculator to the flow meter are: 1) configuration data (such as
volume per pulse), 2) a cut-off command, and 3) adjustment data for adjustment or calibration
of the flow meter.

[0004] Preferably, such additional communication between flow meter and heat calculator can
be performed automatically, e.g. controlled by the heat calculator, without the need for any
manual actions by an operator. Further, in order to lower manufacturing costs and the
probability of installation errors, it is desired that such extra communication can be performed
without the need for any additional wiring between flow meter and heat calculator.

[0005] According to prior art systems, extra wiring is necessary to be able to communicate with
the meter device, such as request additional data. It is a disadvantage with such systems that
the extra wiring causes the meter device and connected devices to become complex and
expensive to manufacture, and further they are complicated to install, thereby leading to a high
number of expensive installation errors. Trouble shooting can be made by connecting a
computer to the flow meter with a dedicated connector in order to have access to e.g. error
status and internal parameters of the flow meter, and possibly also change settings of the flow
meter.
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[0006] According to other prior art systems, communication with the meter device is made
possible using existing wiring between meter device and calculator unit by an operator
operating a switch or other kind of connection on the flow meter.

[0007] US 4,328,494 discloses a device arranged to measure a physical quantity, the device
including a signal generator arranged to send a quantity signal according to the measured
physical quantity on a communication line, a request detector arranged to detect a request
signal on the communication line, the quantity signal being sent on the communication line, the
communication line being a one-wire electric connection, where the signal generator is
interconnected with the request detector so as to stop sending the quantity signal on the
communication line upon detection of the request signal, and where the meter device is
arranged for additional communication (transmission of a calibration response) on the
communication line after having stopped sending the quantity signal.

[0008] Other similar systems are known from US 5,252,967, US 2005/0246123 A1, WO
02/099360 A1 and CA 2 349 380Af1.

Summary of the invention

[0009] According to the above, it is an object of the invention to provide a meter device, e.g. a
flow meter, capable of communicating additional data on existing communication lines, i.e. data
apart from the primary physical quantity data measured by the meter. The meter device must
be able to communicate the additional data without manual interaction by an operator.

[0010] According to a first aspect, a meter device is arranged to measure a physical quantity,
the meter device including:

* a signal generator arranged to send a quantity signal according to the measured
physical quantity on a communication line, and

» a request detector arranged to detect a request signal on the communication line, such
as a request signals from an associated external unit,

wherein the signal generator is interconnected with the detector so as to stop sending the
quantity signal upon detection of the request signal.

[0011] Such meter device is advantageous for a number of metering systems, e.g. where it is
desired to communicate extra data between the meter device and a calculator unit. The meter
is suitable for systems where first communication line is a one-wire connection, such as in
existing heat meter systems where a single wire interconnect a flow meter and a heat
calculator. Since the meter device can stop sending the physical quantity signal, e.g. flow rate
signal, the communication line is cleared for alternative communication between the meter
device and external unit such as a heat calculator.
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[0012] The meter device can switch between two modes of operation, namely:

1. 1) a detection mode where a continuous quantity signal is sent while detecting for a
request signal from an external device, and

2.2) a communication mode where the quantity signal has been stopped and the meter
device is prepared for 2-way communication with the external device that sent the
request signal.

[0013] In this way it is possible for an external device to request e.g. additional data, such as
error status data, temperature data, calibration and/or configuration data, internal parameters
and/or variable etc. from the meter device without requiring any manual action on the meter
device by an operator. Thus, in meter systems arranged for wireless reading, e.g. heat meters
or electric energy meters, where 2-way communication with a calculator unit of the meter
system is already implemented, it becomes possible e.g. to inspect status also in meter
device(s) connected to the calculator unit. The external device is also able to send data, such
as configuration data (such as volume per pulse), a cut-off command, and adjustment data for
adjustment or calibration of the flow meter, to the meter.

[0014] The request signal may have different forms. In preferred embodiments, the meter
device is arranged to detect a request signal being a signal with a constant level of a
predetermined duration, preferably such that the predetermined duration being such that it
exceeds a duration of a quantity signal pulse sent by the meter device, such as a
predetermined duration being more than twice the duration of the quantity signal pulse
duration. Hereby the meter device is able to detect the request signal also in case it is sent
simultaneously with sending a quantity signal pulse on the communication line. However, the
request signal may alternatively be a series of very short pulses closely spaced in time, such
as that the pulses can easily be discriminated from quantity signal pulses sent by the meter
device.

[0015] The additional communication with the meter device may include data to or from the
flow meter than should normally not be available by unauthorized persons. E.g. the additional
communication may include configuration or calibration commands such as a command
causing the meter device to change its quantity signal pulse rate, or such as a command
changing an internal calibration coefficient in the meter device, or such as a cut-off command
causing the meter device to simply abort measuring. Thus, it may be preferred to provide a
restriction to at least some of the commands or data requests accepted by the meter device.
Such restriction may be implemented by a software code or a password protection to be sent
via the communication line CL in case such restricted communication is intended. Such code or
password protection may be implemented according to techniques known by the skilled
person.

[0016] Alternatively or additionally, a restriction may be implemented in hardware, such as
requiring a manual interaction to switch the meter device to a "restricted communication
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mode". This may be implemented as a user operable switch or jumper hidden behind a lid or
the like, such that it is not possible to gain access to the switch or jumper without breaking a
certification seal. The switch or jumper function may alternatively be obtained by short
circuiting two hidden electrical terminals, thereby enabling "restricted communication mode".
Still further, access to the "restricted communication mode"” may be accessed via a wireless
receiver in the meter device that can receive a wireless key signal from a dedicated wireless
key device, e.g. based on bluetooth technology.

[0017] The communication line is a one-wire communication line. One-wire embodiments are
suitable for modification of existing meter devices since 2-way communication becomes
possible without any change in the existing physical interconnection of meter device and
associated equipment. However, electric interface of the meter device and associated
equipment must be suited for the expanded communication possibilities, as will be described
later. Further, the processor controlling the function of the meter device must of course be
suited for the desired type of communication.

[0018] The meter device may be a flow meter, e.g. an ultrasonic flow meter, an electric energy
meter, or a meter device arranged for other types of measurements involving physical quantity
data and communication of such data.

[0019] Further embodiments are defined in the appended dependent claims.

[0020] In a second aspect, the invention provides a meter system including

e a meter device according to the first aspect, and

= a calculator unit arranged for connection to the first communication line so as to be able
to receive the quantity signal, the calculator unit further being arranged for sending a
request signal on the communication line.

Brief description of the drawings

[0021] In the following selected embodiments of the invention will be described in more details
with reference to the appended drawings in which

Figs. 1 illustrates prior art communication between a flow meter and a heat calculator unit,
Fig. 2 illustrates in schematic form a meter device embodiment,

Fig. 3 illustrates an example of communication signal timing between a meter device and an
external device,

Figs. 4a and 4b illustrate an implementation of the invention, and
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Figs. 5a and 5b illustrate another implementation of the invention.

Detailed description of the invention

[0022] Even though the invention will be described in the following referring specifically to a
meter device being a flow meter forming part of a heat meter, it is appreciated that the
principles described below apply as well for any meter device, e.g. a meter device of an electric
energy meter system etc.

[0023] Fig. 1 illustrates prior art one-way communication between output of a flow meter and
input of a heat calculator. The flow meter includes a pulse generator Fo arranged to generate
a quantity signal QS in the form of a pulse train representing a measured liquid flow rate. The
calculator includes a calculator input Ci arranged to receive pulse from the flow meter. The
pulse generator Fo is connected to the calculator input Ci by a one-wire communication line
CL. The pulse generator Fo can then generate pulses by switching the potential on the
communication line CL, such as by switching between electrical ground and a fixed voltage
potential.

[0024] Fig. 2 illustrates a meter device embodiment according to the invention, e.g. a flow
meter, an electric energy meter etc. The meter device has a measurement unit M arranged to
receive a measurement input Mi and perform a measurement thereon. The measurement unit
M is connected to a processor P that receives data from the measurement unit M and
calculates based thereon a value representing a physical quantity reflecting the measurement
input Mi. Data representing the physical quantity is communicated, via a one-wire
communication line CL, as a quantity signal QS, e.g. in the form of a pulse train such as
according to known standards for meter devices. The meter device further includes a request
detector Fi connected to the communication line CL and arranged to detect a request signal
SIR received via the communication line CL. Thus, the quantity signal generator Fo must be
capable of accepting an external device sending a signal on the communication line CL at the
same time it sends the quantity signal QS. Thus, the quantity signal generator Fo is connected
to the communication line CL via a current limiting resistor Zo. In response to a detected
request signal SIR, the meter device stops sending the quantity signal QS, and the meter
device is thereby prepared for utilizing the communication line CL for additional communication
with the external device that sent the request signal SIR. The processor P serves to the control
the overall operation of the meter device, and thus the processor P is connected to receive a
signal, e.g. an interrupt, from the request detector Fi so as to be able to change mode of
operation and stop the signal generator Fo in generating the quantity signal QS.

[0025] In principle, the additional communication may be any two-way communication between
the meter device and e.g. a calculator unit. In simple embodiments, the meter device is
configured to send one type of data in response to the SIR signal, e.g. status data or a liquid
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temperature measured by the meter device in case it is a flow meter. In other embodiments,
the calculator unit may use the SIR signal merely to cause the meter device to clear the
communication line CL and then send a command or specific request in the additional
communication part. In still other embodiments, the additional communication may include a
configuration request from the calculator unit requesting e.g. calibration data from the flow
meter in order to enable the calculator to adjust its calculation algorithm to an unknown meter
device connected thereto. E.g. a flow meter may respond to the request by sending data
representing e.g. which liquid quantity pr. pulse is represented in its quantity signal QS.
Additionally, the meter device receives data, such as a configuration command, this command
informing the meter device which quantity signal is expected from the calculator unit, so as to
enable the meter device to configure its quantity signal QS accordingly, configuration data
and/or adjustment data, and/or a cut-off command.

[0026] The additional communication can be terminated in several ways. E.g. the meter device
may be programmed to re-enter the normal pulse generation mode after expiration of a
predetermined timeout period. Alternatively, the calculator unit may send a command to cause
the meter device to re-enter normal pulse generation mode. Still further, the meter device can
have a mode control by means of a knob or switch arranged for manual selection of mode of
operation. During the additional communication period, the calculator unit loses track on the
measured quantity, e.g. liquid flow, since the quantity signal in this period is interrupted. Thus,
it is advantageous that the meter device is arranged to store data representing the quantity
measured in this period, and then send data representing this quantity, e.g. liquid volume, as a
quantity data signal, thereby enabling the calculator unit to calculate the correct physical
quantity taking into account also the quantity corresponding to the period where the normal
quantity signal QS has been stopped. This quantity data signal can be sent by the meter
device in several ways, either as sending data representing a single value automatically upon
re-entering normal quantity signal mode, or upon specific request by the calculator unit.
Further, the quantity data signal can be communicated by sending extra pulses corresponding
to the number of pulses that would have been sent without the interruption caused by the SIR
signal and the subsequent additional communication.

[0027] Fig. 3 illustrates an example of a possible communication scheme between a meter
device and a calculator unit, i.e. signal levels versus time, between a pulse generator Fo of the
meter device and a request generator Co of a calculator unit interconnected by a
communication line CL. Up to time t1 the pulse generator Fo of the meter device generates
pulses on the communication line CL. Between time t1 and t2 the request generator Co of the
calculator drags the communication line CL to a constant low level. If the period between 1
and t2 is longer than a predetermined period, this is detected by the meter device, as a
request signal SIR. In the same period, between t1 and t2, the pulse generator Fo output tries
to send a quantity signal pulse on the communication line CL. However, upon detection of the
request signal SIR, the meter device stops the pulse generator Fo in sending further quantity
pulses. Thus, the SIR signal has caused the meter device to change its mode of operation,
since it has stopped sending its quantity signal and entered a communication mode, e.g. a
mode in which it is capable of communicating according to normal serial communication
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schemes on the communication line CL. This additional communication is indicated in Fig. 3 to
take place on the communication line CL after time t3.

[0028] In principle, the additional communication may be any two-way communication between
flow meter and heat calculator. In simple embodiments, the flow meter is configured to send
one type of data in response to the SIR signal, e.g. status data or a liquid temperature
measured by the flow meter. In other embodiments, the heat calculator may use the SIR signal
merely to cause the flow meter to clear the communication line CL and then send a command
or specific request in the additional communication part.

[0029] The additional communication part can be terminated in several ways. E.g. flow meter
may be programmed to re-enter the normal pulse generation mode after expiration of a
predetermined timeout period. Alternatively, the heat calculator may send a command to cause
the flow meter to re-enter normal pulse generation mode. Still further, the flow meter can have
a mode control by means of a knob or switch arranged for manual selection of mode of
operation.

[0030] During the additional communication period, the heat calculator loses track on the liquid
flow rate since the flow rate signal is stopped. Thus, it is advantageous that the flow meter is
arranged to send data representing the amount of liquid volume measured in the period where
the flow rate signal has been stopped, thereby enabling the heat calculator to calculate the
correct amount of heat. This extra liquid volume can be sent by the flow meter in several ways,
either as date representing a single value automatically upon re-entering normal pulse more,
or upon specific request by the heat calculator. Further, the extra liquid volume can be
communicated by sending extra pulses corresponding to the number of pulses that would have
been sent without the interruption caused by the SIR signal and subsequent additional
communication.

[0031] The timing scheme in Fig. 3 is illustrated for one choice of digital levels, however it is
appreciated that the principles apply as well. E.g. the request signal SIR may be communicated
by a high level (digital '1") instead of a low level (digital '0") as illustrated.

[0032] Figs. 4 and 5 illustrate two possible implementations of a flow meter and associated
heat calculator interconnected with a one-wire communication line CL. For a more general
description of the meter device function, see the above description of Fig. 2 in which the same
reference signs are used.

[0033] For clarity reasons, only parts of the flow meter and heat calculator related to contact
with the communication line CL are shown in Figs. 4 and 5. Other parts of the flow meter and
heat calculator can be implemented such as known in the art, e.g. the flow meter may be an
ultrasonic flow meter. One common feature distinguishes both of the flow meter embodiments
illustrated in Figs. 4 and 5 from prior art, namely the presence of a request detector Fi
arranged to detect a request signal SIR on the communication line CL sent by a request
generator Co in the heat calculator.
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[0034] The request detector Fi may be a simple sensor circuit connected to the communication
line CL, as illustrated, and arranged to generate an interrupt signal to an internal processor in
the flow meter upon detection of a request signal SIR on the communication line CL. The
processor can then change its mode of operation in response to the interrupt, i.e. stop sending
flow rate pulses on the communication line CL, and e.g. prepare for receiving further
communication from the heat calculator. E.g. the processor can receive the further
communication via the request detector circuit Fi, or it can be connected to receive data from
the communication line CL via other interface circuits.

[0035] In Fig. 4a signal generator Fo for generating a quantity signal QS is connected to the
communication line CL via an impedance Zo, e.g. a current limiting resistor. As illustrated in
Fig. 4b, the signal generator Fo may be implemented by an electronic three-state switch S3
arranged to operationally connect the communication line CL to one of: 1) electrical ground, 2)
a voltage potential Vcc, and 3) not connected (or floating). Thus, by switching switch S3
between state 1) and state 2), the signal generator Fo can generate pulses on the
communication line CL. When the request generator Co of the heat calculator has generated a
request signal SIR, and this request signal SIR has been detected by the request detector Fi,
the signal generator Fo can switch the three-state switch S3 to state 3), i.e. not connected, and
thus allow an external unit to determine the signal on the communication line CL. Since the
signal generator Fo is connected to the communication line CL via the impedance Zo, while the
request detector Fi is connected to the communication line CL directly, it is possible for an
external unit to generate the request signal SIR, e.g. a constant high or constant low signal
without any short circuiting problems. It is appreciated that the three-state switch may be
implemented using a logic buffer/gate, such as using BJT or FET discrete components or
elements of integrated circuits.

[0036] In Fig. 5a the signal generator Fo and request detector Fi are both directly connected
to the communication line CL, while the communication line CL is connected to a constant
voltage Vcc via an impedance Zo, e.g. a current limiting resistor. As shown in Fig. 5b, the
signal generator Fo generator for this configuration can be arranged to generate the quantity
signal QS by operating an electronic two-state switch S2 connected between electric ground
and the communication line CL. Hereby the communication line CL is dragged to electric
ground, or low, when the two-state switch S2 is closed, while the communication line CL is
dragged to high via Zo when the two-state S2 switch is open. When the request generator Co
of the heat calculator drags the communication line CL to electric ground, the communication
line CL will remain in low state in spite the position of the two-state switch S2 of the signal
generator Fo. Thus, in this way a simple request signal SIR can be detected by the request
detector Fi. It is appreciated that the two-state switch may be implemented using an open
collector logic buffer/gate, such as using BJT or FET discrete components or elements of
integrated circuits.

[0037] It is appreciated that it is an easy task for the skilled person to select suitable circuit
elements that can fulfil the function principles described in connection with Figs. 3 and 4. Either
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a practical implementation may use discrete components or integrated circuits, or
combinations thereof. Further, it may be chosen to implement more or less of the
communication scheme as software in the main processor controlling the meter device, while
the remaining part of the scheme is handled in communication line interface circuits. Thus, in
general the request detector Fi and its interconnection with the signal generator can be
implemented in hardware, at least partly software, firmware or any combination of these.

[0038] To sum up, the invention provides a meter device, e.g. a flow meter, including a signal
generator for sending a quantity signal, e.g. a pulse signal, according to the measured physical
quantity on a communication line, e.g. a one-wire connection. The meter device further has a
request detector for detecting a request signal on the communication line, such as a request
signals from an associated external unit. The signal generator and the detector are
interconnected so that the signal generator stops sending the quantity signal when the request
signal has been detected. The meter device is arranged for additional communication, 2-way
communication between the meter device and a calculator unit, after having stopped sending
the quantity signal. Such additional data may be temperature data from a flow meter to a heat
calculator, or configuration data sent from the heat calculator to the flow meter. Restart of
sending the quantity signal can be initiated by request via the communication line, or initiated
by the meter device itself after expiration of a predetermined time. In some embodiments, the
signal generator generates the quantity signal by operating an electronic two-state switch
connected between electric ground and the communication line, e.g. with the communication
line connected to a voltage potential via an impedance. In other embodiments, the signal
generator includes a three-state switch for connecting the communication line to one of: 1)
electrical ground, 2) a voltage potential, and 3) high impedance, such as open circuit. The
three-state switch may be connected to the communication line via an impedance. Although
the present invention has been described in connection with the specified embodiments, it
should not be construed as being in any way limited to the presented examples. The scope of
the present invention is to be interpreted in the light of the accompanying claim set.
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Patentkrav

1. Malerindretning indrettet til at male en fysisk maengde, hvilken malerindretning

omfatter:

- en signalgenerator (Fo) indrettet til at sende et maengdesignal (QS) ifglge

den malte fysiske maengde pa en kommunikationsledning (CL), og

- en anmodningsdetektor (Fi) indrettet til at detektere et anmodningssignal

(SIR) pa kommunikationsledningen (CL),

hvor kommunikationsledningen (CL) er en enkelttrads-elektrisk forbindelse, hvor
maengdesignalet kontinuerligt sendes p& kommunikationsledningen, hvor
signalgeneratoren (Fo) er sammenkoblet med anmodningsdetektoren (Fi) for at
stoppe med at sende maengdesignalet (QS) pa kommunikationsledningen efter
detektion af anmodningssignalet (SIR), og hvor malerindretningen er indrettet til
yderligere kommunikation, hvorved data, sdsom konfigurationsdata, en
spaerrekommando og/eller justeringsdata, modtages eller sendes af maleren pa
kommunikationsledningen efter at veere stoppet med at sende maengdesignalet.

2. Malerindretning ifglge det foregdende krav, hvor maengdesignalet (QS) er en
raekke af impulser i hvilken hver impuls repraesenterer en fysisk mangde.

3. Malerindretning ifslge krav 1 eller 2, hvor malerindretningen er en kalibreret
malerindretning indrettet til certificerede malingsformal.

4. Malerindretning ifglge et hvilket som helst af de foregaende krav, hvor
malerindretningen yderligere er indrettet til at generere et yderligere datasignal
pa kommunikationsledningen (CL) efter at vaere stoppet med at sende
maengdesignalet (QS).

5. Malerindretning ifglge krav 4, hvor det yderligere datasignal betegner et af: a)
en anden fysisk maengde malt af malerindretningen, sdsom en temperatur, og b)

en fejlstatus i malerindretningen.
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6. Malerindretning ifglge et hvilket som helst af de foregaende krav, hvor
malerindretningen er indrettet til at detektere et anmodningssignal (SIR) der er

signal med et konstant niveau af en forudbestemt varighed.

7. Malerindretning ifglge krav 6, hvor den forudbestemte varighed af
anmodningssignalet (SIR) overstiger en varighed af maangdesignalimpulsen (QS)

sendt af malerindretningen.

8. Malerindretning ifglge et hvilket som helst af de foregdende krav, hvor
malerindretningen yderligere er indrettet til at genstarte sending af
maengdesignalet (QS) efter at veere stoppet med at sende maengdesignalet (QS).

9. Malerindretning ifglge krav 8, hvor malerindretningen er indrettet til at restarte
sending af maengdesignalet (QS) under en af: a) udlgb af en forudbestemt
tidsudkoblingsperiode, og b) detektion af en anmodning pa den fgrste

kommunikationsledning.

10. Malerindretning ifglge et hvilket som helst af kravene 8 eller 9, hvor
malerindretningen er indrettet til at lagre data der repraesenterer en malt fysisk
maengde mellem stop og genstart af sending af maengdesignalet (QS), hvilken
malerindretning yderligere er indrettet til at sende en maengde datasignaler der
repraesenterer den malte fysiske maengde mellem stop og genstart af sending af
maengdesignalet (QS).

11. Malerindretning ifglge et hvilket som helst af de foregaende krav, hvor
signalgeneratoren (Fo) er indrettet til at generere maengdesignalet (QS) ved drift
af en elektronisk bistabil omskifter operationelt forbundet mellem elektrisk jord og

kommunikationsledningen (CL).

12. Malerindretning ifglge krav 11, hvor kommunikationsledningen (CL) er

forbundet til et spaendingspotentiale (Vcc) via en impedans (Zo).

13. Malerindretning ifglge et hvilket som helst af kravene 1 til 10, hvor
signalgeneratoren (Fo) omfatter en elektronisk trippel-tilstands-omskifter indrettet
til operationelt at forbinde kommunikationsledningen (CL) til en af: 1) elektrisk



10

15

20

25

30

DK/EP 2042837 T3

3

jord, 2) et spaendingspotentiale (Vcc), og 3) en hgjimpedans, sdasom et abent
kredslgb.

14. Malerindretning ifglge krav 13, hvor trippel-tilstands-omskifteren er forbundet
til kommunikationsledningen (CL) via en impedans (Zo).

15. Malerindretning ifglge et hvilket som helst af de foregaende krav, yderligere
omfattende en processor (P) operationelt forbundet til signalgeneratoren (Fo) og
anmodningsdetektoren (Fi).

16. Malerindretning ifglge krav 15, hvor processoren (P) er programmeret til at
a&ndre driftsmodus som respons pa detektering af anmodningssignalet (SIR).

17. Malerindretning ifglge et hvilket som helst af de foregaende krav, hvor
malerindretningen er en gennemstrgmningsmaler, hvor den fysiske mangde er en
gennemstrgmningshastighed, og hvor maengdesignalet (QS) er en impulsbglge
der udviser en strgmningshastighed.

18. Malerindretning ifglge et hvilket som helst af kravene 1 til 16, hvor
malerindretningen er en elektrisk energimaler, hvor den fysiske maengde er
elektrisk energi, og hvor maangdesignalet (QS) er en raekke af impulser der
udviser elektrisk energihastighed.

19. Malersystem omfattende
- en malerindretning ifglge et hvilket som helst af kravene 1 til 18, og

- en regneenhed indrettet til forbindelse til den fgrste
kommunikationsledning (CL) for at veere i stand til at modtage
mangdesignalet (QS), regneenheden er yderligere indrettet til at sende

anmodningssignalet (SIR) pa kommunikationsledningen (CL).
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