PCT

INTERNATIONAL APPLICATION PUBLISHEL

WORLD INTELLEC/"
Inte

(51) International Patent Classification 6 :
GO7F 15/06

AL
(43) International Publication Date:

WO 9603721a1

8 February 1996 (08.02.96)

(21) International Application Number: PCT/HU95/00037

(22) International Filing Date: 26 July 1995 (26.07.95)

(30) Priority Data:

P 94 02209 HU

27 July 1994 (27.07.94)

(71) Applicant (for, all designated States except US): MAGYAR
G O TECHNIKA KFT. [HU/HU]; Kirdly u. 2, H-
8800 Nagykanizsa (HU).

(72) Inventors; and

(75) Inventors/Applicants (for US only): BATYI, Béla [HU/HUJ;
Szépvdlgyi Gt 95, H-1037 Budapest (HU). BIRO, Péter
[HU/HU]); Réth Gyorgy u. 17/b, H-1122 Budapest (HU).
VASANITS, Dezsd [HU/HUJ; Obudai Gézgyar belsd 1tp.
VI8. ép., H-1031 Budapest (HU). CSALLOKOZI, Zoltdn
[(HU/HU]; Csdrsz u. 57, H-1124 Budapest (HU).

(74) Agent: GODOLLE, KEKES, MESZAROS & SZABO; Keleti
Kidroly u. 13/b, H-1024 Budapest (HU).

(81) Designated States: AM, AT, AU, BB, BG, BR, BY, CA, CH,
CN, CZ, DE, DK, EE, ES, FI, GB, GE, HU, IS, JP, KE,
KG, KP, KR, KZ, LK, LR, LT, LU, LV, MD, MG, MN,
MW, MX, NO, NZ, PL, PT, RO, RU, SD, SE, SG, S, SK,
TJ, TM, TT, UA, UG, US, UZ, VN, European patent (AT,
BE, CH, DE, DK, ES, FR, GB, GR, IE, IT, LU, MC, NL,
PT, SE), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN,
ML, MR, NE, SN, TD, TG), ARIPO patent (KE, MW, SD,
SZ, UG).

Published
With international search report.
Before the expiration of the time limit for amending the
claims and to be republished in the event of the receipt of
amendments.

(54) Titlee APPARATUS FOR METERING AND DISPENSING GAS

(57) Abstract

o,
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Apparatus for metering and dispensing gas

TECHNICAL FIELD
The invention relates to an apparatus for metering and dispensing gas.
BACKGROUND ART

In conventional gas metering systems local consumption meters are
checked in order to take readings at regular intervals by a person authorized to
collect the charge. Bills corresponding to consumption are issued after taking the
reading. This approach is labour intensive, requires accurate records and is subject
to errors in taking the reading and also in further handling of the data. Consumption
always precedes the taking of the reading and so the service provider gives a credit
to the consumer.

Apparatus to allow the consumption only after the payment of the charge
have been known for a long time. Gas meters and electricity meters operated by
coins or a special coin have already been used for utilities consumption. However,
these types of meters have not become widely popular for industrial and household
consumption, because collecting the coins is troublesome and abuse may not be
prevented.

In U.S. Patent No. 4,838,404 a microcomputer system is described, which is
operated by a token. Upon inserting a token power is supplied to a device, for
example to a TV set, for a period corresponding to the token. The optical detector



WO 96/03721 PCT/HU95/00037

-2-

of the apparatus, receiving the token, is designed in a way that a token of
predetermined shape and coding can be inserted into the device in any position.

in Hungarian Patent No. 191,762 an electronic consumption metering
system was described, in which the utilities consumption is measured on site by
counting the number of pulses proportional to the consumption, followed by
forwarding the measuring results automatically to a data processing center at
regular periods, for example every month, through a telecommunication system. In
this way human reading can be absolutely omitted. For this system, however, the
data network must be built for each individual consumption meter, which is
extremely costly for example in the case of household consumption.

For metering of electricity consumption and for dispensing consumption
against preliminary payment, electronic systems have been recommended whereby
the consumer must purchase in advance a consumption data card or memory chip
from the service provider. On the basis of the data stored on the data card, the
apparatus enables the consumption of a specified quantity of energy. Such systems
are described for example in the following patents: US 4,162,530, GB-A 2,096,370,
GB-A 2,111,280, GB-A 2,128,792, EP-A3 0,092,436 and EP-A2 0,131,331. In these
systems, the auxiliary electric power necessary for operation is available, because
electric consumption is measured. If, however, the task is to meter and dispense
another utility, e.g. gas, the auxiliary electric power is not always available, and
even if it is, the implementation of an electric link-up is troublesome and/or
expensive. Furthermore, it is not advantageous if the consumption metering and
dispensing of one utility becomes impossible in case another utility eventually
breaks down. However, conventional electrically controlled shut-off devices, e.g.
magnetic valves, consume a substantial rate of power, so that they cannot be
operated from an electric battery for a long time.

DISCLOSURE OF THE INVENTION

It is an object of the present invention to establish an apparatus for metering
and dispensing gas with low electric power consumption which apparatus can be
used with conventional gas meters in order to eliminate regular personal inspection
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and reading of the gas meters. It is a further object of the invention to provide such
an apparatus which is easy to manufacture and handie.

Thus, the invention is an apparatus for metering and dispensing gas,
comprising a shut-off device for the gas to be consumed, means for receiving
consumption signals corresponding to the gas consumption, a card reader for
reading data cards storing data corresponding to a predetermined quantity of gas
and a control unit having a microprocessor for controlling the shut-off device.
According to the invention the shut-off device comprises a valve to be inserted into
a conduit of the gas, said valve having a housing and being actuated through a low
friction moving mechanism by a stepping motor, said stepping motor being located
outside the housing of the valve, and there is a sealed magnetic coupling to
transfer rotation between the stepping motor and the moving mechanism, said
stepping motor being controlled by the control unit according to the gas
consumption and to signals read from a data card.

In the apparatus according to the invention the actuating mechanism for the
valve ensures a low electric power consumption. Neither in the open position, nor in
the closed one is there any power consumption for the actuating mechanism. Only
the electronic control unit has a very low power consumption. Therefore, the
apparatus according to the invention can be operated for a long time without any
maintenance using batteries available from trade.

In an advantageous embodiment of the invention the moving mechanism
comprises a first cam device for closing the valve and a second cam device for
opening the valve, said first and second cam devices being fastened to a shaft
running on ball bearings, said shaft being rotated by the stepping motor. This
solution ensures reliable closing and opening of the valve with a low friction,
therefore, the power requirement of the operation of the moving mechanism can be
kept low.

Preferably, the moving mechanism further comprises a case fixed to the
housing of the valve, a frame slidable mounted within the case, said frame being
moved by the first and second cam devices, and the first and second cam devices
- comprise ball bearings as rollers, said ball bearings having shafts fixed to the
frame. In this way while moving frictional forces are very low.
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In order to achieve a tight closing without considerable force, in an
embodiment of the invention the valve comprises a valve seat fixed to the housing
and a valve body fixed to the frame through a valve plate, said valve body being
made of rubber and provided with air pockets.

in a further advantageous embodiment of the invention the control unit adds |
the quantity corresponding to the signals read from a data card by the card reader
to a stored quantity available for consumption, reduces the stored quantity in
accordance with the received consumption signals, and if the stored quantity
decreases to zero, closes the valve and if the stored quantity is higher than zero,
keeps the valve open or opens it. It is a benefit of the invention that the data card
giving eligibility for consumption is available for reading both during and before/after
consumption.

In order to inform the consumer, it is advisable that the apparatus according
to the invention further comprises a pushbutton for enabling the card reader and a
display connected to the control unit for indicating the amount of gas available for
consumption and error messages corresponding to states of the control unit. The
current amount of gas available for consumption is displayed for a short period
upon actuating the pushbutton, and error messages eventually arising during
operation appear also for a short period, e.g. for some seconds.

It is advantageous if the control unit only adds the quantity corresponding to
the signals read from the data card to the stored quantity available for consumption
if the increased quantity is lower than a predetermined limit value, otherwise no
addition is carried out and a first error message is issued. This is so as it may not
be desirable in some cases, e.g. with respect to increase of tariff rates, that the
consumer is enabled to accumulate an excessively large consumption quantity in
his apparatus.

In safety respect it is advisable for the control unit to turn off the valve and to
issue a second error message if the value of gas consumption per unit of time is
over a predetermined value. In this way, e.g. in the case of a high gas leakage, the |
apparatus automatically shuts off the gas.

A gas consumption system easy to handle can be established if the control
unit has a data memory for storing an apparatus identifier for matching the
apparatus and the applicable data card and a sequence number of the data card
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read most recently, and that the control unit only adds the quantity corresponding to
the signals read from the data card to the stored quantity available for consumption,
if the apparatus identifier read from the data card corresponds to the stored
apparatus identifier and its sequence number is higher than that of the data card
read most recently. In this system, the gas company increases:the data card's
sequence number by one, each time the data card is "validated" against payment.
Through the matching of the apparatus and the data card, the service pravider
receives information on the consumption of each consumer and security is also
granted against any use of the data card at another consumer if it is lost or stolen.

It may happen that the consumer does not have a reserve data card and the
quantity available for gas consumption runs out exactly at the time, e.g. in week-
end or holiday period, when it is impossible to "validate" the data card. In such a
case, again in accordance with the invention, by reuse of an already used data card
it is possible to consume a predetermined quantity under credit on a one-time
basis. To this end, in case the apparatus identifier read from the data card
corresponds to the stored apparatus identifier and its sequence number is not
higher than that of the data card read most recently, the control unit adds a
constant quantity to the stored quantity available for consumption if the valve is
closed and the data card of a sequence number not higher is read for the first time,
otherwise no addition is made and a third error message is issued. Monitoring
whether the reuse of a data card already used for such a reserve purpose happens
for the first time prevents any abuse.

In a further useful embodiment of the invention the control unit is switched
from a stand-by state to an active state upon reading a data card or upon receiving
a consumption signal, in said active state the control unit processes the signals
received and in predetermined cases controls the valve, then returns to the stand-
by state. According to this embodiment the control unit is in a stand-by state in most
of its operating period, and in the stand-by state its electric power consumption is
very low, in fact only a fraction of that in the active state.

It is advisable that the control unit comprises software means for resetting
the control unit from the active state to the stand-by state. In this way, after each
activation, having carried out the data handling and processing task, the control unit
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is immediately pushed into the stand-by state. This action resuits in a very low
auxiliary electric power consumption.

The apparatus according to the invention can be implemented preferably so
that the card reader, the pushbutton, the display and the control unit are located in
a casing attached to the housing of the valve, said casing having a lockable door
with sight glass. The apparatus according to the invention can be mounted on an
incoming connection stub of a gas meter per se known, and the cable for electric
consumption signals from the gas meter to the apparatus according to the invention
is preferably guided in a cable tube.

In a system based on apparatus according to the invention, it is not
necessary to take readings of gas meters located at consumers, and this is
beneficial for both the service provider and the consumers. Registering gas
consumption is also much more simple than in a conventional system.
Furthermore, the service provider does not advance the cost of gas consumption
which, on the one hand, encourages the consumer to exercise austerity in
consumption and, on the other hand, reduces the number of debates about the
price to be paid substantially and eliminates litigations due to price arrears.

BRIEF DESCRIPTION OF DRAWINGS

Furthermore, the invention will be described on the basis of advantageous
embodiments depicted on the drawings, where

Fig. 1 is a front view of an embodiment of the apparatus according to the
invention,

Fig. 2 is a side view and partly a sectional view of the embodiment according
to Fig. 1,

Fig. 3 is an enlarged sectional view along line A-A of Fig. 1,

Fig. 4 is a front view of the moving mechanism of the shut-off device in the
apparatus according to Fig. 2,

Fig. 5 is a sectional view along line B-B of Fig. 4,

Fig. 6 is a sectional view along line C-C of Fig. 5,

Fig. 7 is a sectional view along line D-D of Fig. 4,
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Fig. 8 is a sectional view of a part of the valve of the apparatus according to
Fig. 2 in open position,

Fig. 9 is a sectional view of a part of the valve of the apparatus according to
Fig. 2 in a position where the valve is beginning to close,

Fig. 10 is a sectional view of a part of the valve of the apparatus according to
Fig. 2 in a fully closed position,

Fig. 11 is a simplified electric block diagram of the apparatus according to
the invention, and

Figs. 12A and 12B are flow diagrams depicting the operation of the
apparatus according to the invention.

In the drawings, identical elements or those of identical functions are shown

by same reference signs.
MODES FOR CARRYING OUT THE INVENTION

In Figs. 1, 2 and 3 an apparatus 1 designed according to the invention is
shown which consists of a shut-off device 2 to be inserted into a gas conduit not
shown and a measurement/evaluation unit 3 attached to the shut-off device 2. The
shut-off device 2 comprises a valve 74 with a housing 17, two cover plates 30 and
31 fixed to the housing 17 by screw joints 39 and a welded joint 38, respectively,
and two connection stubs 32 and 33 fixed to the cover plates 30 and 31 by welded
joints 36 and 37, respectively. The gas enters the apparatus 1 in the direction of
arrow 35 at the connection stub 33 and exits in the direction of arrow 34 at the
connection stub 32. The connection stub 32 can preferably be mounted to an
incoming connection stub of a gas meter per se known not shown in the drawings.

The measurement/evaluation unit 3 has a casing 7 with a door 8 connected
by a hinge 29 and having a sight glass 10 and a lock 9. The unit 3 comprises a card
reader. 4 provided with a slot 27 for inserting and pulling a data card in the direction
of arrow 28, a pushbutton 5, an alphanumeric display 6, an electric circuitry
depicted in Fig. 11 and a battery compartment. The apparatus 1 has an electronic
control unit 62 (Fig. 11) which receives electric signals corresponding to gas
consumption from the gas meter via cable 26, preferably guided within a cable
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tube. E.g. in the gas meter a reed-contact transmits an electric impuise for every
0.1 or 1 m° of gas consumed.

The measurement/evaluation unit 3 has a mounting plate 12 fixed to the
casing 7 by spacers 11 to hold the electric circuitry including a switching amplifier
for a stepping motor 15, the latter being connected by a cable 14. The ground plate
12 also holds a shield 13 for the stepping motor 15. The casing 7 is attached to
lugs 18 fixed to the housing 17 by screwed joints 19, one or more of them secured
by lead seal 20. There is a space between the housing 17 and the ground plate 12.

in the wall of the housing 17 facing the measurement/evaluation unit 3 there
is an opening for the stepping motor 15 and for a sealed magnetic coupling 16 to
transfer rotational movement between the shaft of the stepping motor 15 and a
driving shaft 47 of a moving mechanism 46 of the valve 74 (Fig. 2). In the opening
there is a ring fastener 21 fixed to the housing 17. The stepping motor 15 and a
non-ferromagnetic sealing wall portion 23 are clamped to the ring fastener 21 by
screws 22. The magnetic coupling 16 consists of two permanent magnetic discs 24
and 25. The wall portion 23, e.g. made of copper, and the magnetic coupling 16
ensure a separation of the electric parts from the inner gas space of the housing
17.

The moving mechanism 46, as shown in Figs. 4 to 7 in its position
corresponding to a closed position of the valve 74, is designed for a linear
movement of a valve body 44 (Fig. 2) with a minimum friction during operation. The
mechanism 46 has a case 48, fastened by lugs 57 to the housing 17, with fixed ball
bearings 75 and 76 for the driving shaft 47. Within the case 48 there is a slidable
frame 49 guided by ball bearings 50 fixed also to the case 48. There are three
cams 51, 52 and 53 fixed to the driving shaft 47 with corresponding rollers 54, 55
and 56, respectively, the latter being implemented by ball bearings. The cam 51
and the roller 54 form a cam device for closing the valve 74 (Fig. 2), while the cams
52 and 53 and the rollers 55 and 56, respectively, form another cam device for
opening the valve 74. The shafts of the rollers 54, 55 and 56 are fixed to the frame
49. For opening and for closing the shaft 47 has to tum of by 360°. The extreme
positions are determined by the cam 51 or the cams 52, 53 acting for the other
direction of movement. There is a valve plate 45 with a rod 43 at one end of the
frame 49, said valve plate 45 having holes 58 for fixing the valve body 44.
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In Figs. 8 to 10 the valve 74 is shown in open, half closed and closed
position, respectively. There is a valve seat 41 formed in a plate 40 fastened to the
housing 17 by the screw joints 39. A guiding member 42 is attached to the valve
seat 41 for guiding the rod 43 attached to the valve plate 45. The valve body 44 is
made of a pentane-proof rubber with air pockets 77 in order to ensure a tight close
even with lower force between the valve body 44 and the valve seat 41. The valve
body 44 is fixed to the valve plate 45 by a washer 60 and a nut 61 and by screws
59 fitting into the holes 58 of the valve plate 45.

in Fig. 11 a block diagram shows connections between the digital control unit
62 and other units of the apparatus 1. The control unit 62 includes a
microprocessor and preferably can be implemented by a CMOS microcontroller of
type PIC16C5x of Microchip Technology, Inc., Chandler, Arizona, U.S.A. The
pushbutton 5 and the pulse transmitter 64 of the gas meter are connected to the
control unit 62 through signal conditioners 63 and 65, respectively. The card reader
4 suitable for reading a data card 66 with a magnetic stripe 67 is also connected to
the control unit 62. However, the data card to be used with the present invention
can be of any type suitable for storing digital data, such as any other magnetic card
or an optical card. Preferably, use may also be made of an active memory card. In
the embodiment described the control unit 62 must be enabled by pressing the
pushbutton 5 prior to reading the data card 66, said pressing leading the control
unit 62 being switched from a stand-by ("sleeping”) state to an active state, and
then the data card 66 is to be pulled along the slot 27 in the direction of arrow 28
(Fig. 1). Another approach is also possible, whereby the enabling is carried out by
simply inserting the data card 66 into the slot 27. The enabling of the control unit 62
occurs also by receiving a consumption pulse from the pulse transmitter 64 of the
gas meter via cable 26. In the stand-by state only the most essential circuits, the
intemal RAM and some internal data registers as well as the display 6 and the
digital clock 71 are supplied by power, and so the consumption is much lower
(some pA) than in the active state (some mA). Having completed the operation, the
software resets the control unit 62 to its stand-by state.

The supply of the control unit 62 is ensured by a power supply 69 fed by a
battery 68 which is e.g. a long life alkali battery. The alphanumeric display 6 is
connected to the control unit 62 through a driver 70. A real time digital clock 71 is
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also connected to the control unit 62. The stepping motor 15 is driven by a
switching amplifier 72 known per se having own supply by a long life battery 73. Itis
possible that the control unit 62 receives further emergency input signals emitted by
transmitters not shown, e.g. overtemperature and magnetic field sensors, and an
electric circuit detecting damage or cutoff in the cable 26 connecting the apparatus
1 with the gas meter.

The operation of the apparatus as per Fig. 11 is depicted on the basis of the
flow diagram shown in Figs. 12A and 12B. When Figs. 12A and 12B are placed
side by side, they make up one complete figure. If the control unit 62 of the
apparatus is in START state 79, i.e. it can be triggered, upon start-up 78 it switches
from stand-by state to active state in step 80, and the program is launched. In steps
81 and 93, the control unit 62 examines what caused the start-up 78. The start-up
78 can be caused by the arrival of a consumption signal (pulse) via cable 26, by
pressing of the pushbutton 5 prior to inserting and pulling of a data card 66, or by
an emergency signal issued by a unit not shown in Fig. 11, for example by a
magnetic field sensor to prevent stealing or a temperature sensor providing a signal
at overtemperature.

If the start-up 78 was caused by a consumption signal, in step 82 the
quantity corresponding to the consumption signal is deducted from the stored
quantity still available, the real time rate T is read in from the digital clock 71 and
operations T2 = T1 and T1 = T are carried out. The initial values of T2, T1 and T
are zero. The period T1 - T2 identifies the time which has elapsed since the last
consumption signal. In step 83 it is examined whether the duration of T1 - T2 is
longer than a predetermined TM period. Since the consumption signal represents a
predetermined consumption quantity, the period T1 - T2 is inversely proportional
with the consumption per one unit of time. For a safety aspect, e.g. in order to
prevent a high gas leakage, it is advisable to define a maximum value, e.g. double
the nominal rate for consumption per one unit of time and to shut off the valve 74
above this rate in such a way that it can only be put into operation again by a
mechanic. The period TM must be determined according to the permissible
maximum rate. If the period T1 - T2 is not longer than period TM, the control unit 62
generates an error code E4 in step 88, tums off valve 74 in step 89, displays an
error code E4 on display 6 in step 90 and then the control unit 62 is reset in step 91
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in its stand-by state and simultaneously in the STOP state 92, from which only a
special data card can bring it to the START state 79 again. Only an authorized
person, e.g. a mechanic, is supplied with this special data card. The mechanic is
able to check - with the special data card - the accumulated consumption, the .
number of shut-offs, the identifier of consumption and the particulars of the data
card used most recently.

If the period T1 - T2 is longer than period TM, the apparatus tests in step 84
whether the still available quantity is higher than zero, i.e. whether consumption is
still possible. If not, it closes valve 74 in step 85 and if it is higher, no shut-off takes
place. Next, in step 86, the still available quantity or in the given case one of the
error codes is displayed, and then in step 87 the control unit 62 is brought to stand-
by state and into START state 79. The display 6 indicates the gas quantity still
available for consumption in m®.

If in step 93 the apparatus finds out that start-up 78 was caused by the
pressing of the pushbutton 5, a pause of about 8 s is kept for the data card 66 to be
inserted and pulled along. This operation is represented by a closed loop consisting
of steps 94 and 101. If the data card 66 is not pulled along within this period, an
error code EE is generated in step 106 and then the operation continues with step
86. If the data card 66 is pulled along within the given period, the identifier of the
apparatus 1, the sequence number of the data card 66, the quantity represented by
the data card 66 and the quantity still available for consumption stored by the
control unit 62 is read in step 95. After this, in step 96, the apparatus examines
whether the sequence number read is higher than the sequence number obtained
upon reading of the previous data card. In this way it is prevented that someone
makes use of a data card twice, without "validation”, i.e. without the payment of the
tariff. Upon the payment of the charge, the sequence number of the data card is
increased by one. If the sequence number is not higher and the valve 74 is open
(this will be described below in connection with step 102), the apparatus generates
an error code E1 in step 107, and then the operation continues with step 86. If the
sequence number is higher, the apparatus checks in step 97 whether the quantity
represented by the data card 66 can be added to the stored quantity available for
consumption, i.e. whether the quantities can be accumulated. For practical
reasons, it is advisable to limit the quantity available for consumption. For example
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if the average annual gas consumption of a household is 1000 to 1500 m°, the
above limitation can be 2500 m® and the maximum of consumption quantity
represented by one data card can be 1000 m>. If the quantity resulting from
accumulation exceeds this limit, the apparatus does not allow accumulation,

- generates an error code E2 in step 108 and then operation continues with step 86.
The data card 66 may only be used if the stored quantity decreases so much that
the result of the accumulation remains below the limitation above. If accumulation is
permitted, the apparatus checks in step 98 whether the data card 66 is associated
with the apparatus 1, i.e. whether the identifier read from the data card 66 is
identical with the stored identifier of the apparatus 1. If not, an error code E3 is
generated in step 109 and then operation continues with step 86. If they are
identical, accumulation takes place in step 99 and the sequence number stored is
rewritten by the sequence number of the data card 66. Next, in step 100 the
apparatus examines whether the valve 74 is open. If not, it is opened in step 110,
and then operation continues with step 86. If the valve 74 is open, the opening step
110 is omitted.

If the user has consumed the total quantity available, the apparatus 1
automatically shuts off. In this case it may happen that the user does not have a
data card validated for further consumption and because of a week-end or holiday
period he cannot validate his data card for a time. In order to make sure that no
pause occurs in such cases in the use of equipments supplied by gas, it is
advisable to allow the reuse of the most recently applied data card without
validation, on a one time basis, for a "credited" consumption of reserve (e.g. a
predetermined value in the range of 10-50 m3). To this end, if the sequence number
of the inserted data card 66 is not higher than that of the card used before, it is
examined in steps 102 whether the valve 74 is closed. If it is open, there is no
justification yet to allow the use of the reserve and the step 107 described above
takes place. If it is closed, however, it will be examined in step 103 whether a first
use of the reserve is now intended. If not, step 107 takes place. If there is a first
use of the reserve, the apparatus checks whether the identifier read from the data
card is the same as the identifier of the apparatus 1. If not, step 109 above follows.
If it is the same, in step 105 the reserve quantity is added (accumulation) and the
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fact of using the reserve is written in. Then, operation continues in step 110 with the
opening of valve 74.

If in step 93 it is found out that start-up 78 was not caused by pressing of the
pushbutton 5, the only case remaining is when start-up 78 has been caused by a
kind of emergency signal. Such an emergency signal may be generated for
example when someone cuts off the cable 26, or attempts to manipulate the gas
meter or the apparatus 1 by strong external magnetic field. To prevent this
manipulation, at an appropriate place a magnetic field sensor, e.g. a reed contact
or a Hall-probe, is located which communicates with the control unit 62. A
temperature sensor triggered at overtemperature, e.g. in the case of fire, may also
emit emergency signal. Upon an emergency alarm, in step 111 an error code ES is
generated and operation continues in step 89 with the closing of valve 74.

In one embodiment of the gas metering and dispensing apparatus according
to the invention, the durations of active states of the control unit 62 in the most
unfavourable case are the following: 5 s when pressing the pushbutton 5, 2 s after
starting the insertion of a data card 66, 4 s upon opening or closing the valve 74,
and 0.025 s when a consumption puise corresponding to 1 m® arrives. Therefore,
50 openings and 50 closings on an annual average result in 50 . (5+2+4+4) = 750
s, and an annual consumption of 2000 m? entails 2000 . 0.025 = 50 s, that is a total
of 800 s ~ 0.22 h active duration per annum. This total active period has a ratio to
the total annual stand-by period as approximately 1 to 40,000.

With alkali batteries available from trade currently, having a guaranteed
lifetime of ten years, the embodiment of the apparatus described above can be
operated at least 2000 times. This means that for a period of ten years on an
average one operation can take place approximately every two days (reading in of
data card, closing etc.). Preferably, the time period shall be selected according to
the time period in which the gas meters must be calibrated.

It is evident for those skilled in the art that the above disclosures are
exemplary only and that various other embodiments of the invention may be made
or used within the scope of the present invention as defined by the following claims.
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CLAIMS

1. An apparatus for metering and dispensing gas, comprising a shut-off
device for the gas to be consumed, means for receiving consumption signals
corresponding to the gas consumption, a card reader for reading data cards storing
data corresponding to a predetermined quantity of gas and a control unit having a
microprocessor for controlling the shut-off device, characteriz ed in that the
shut-off device (2) comprises a valve (74) to be inserted into a conduit of the gas,
said valve (74) having a housing (17) and being actuated through a low friction
moving mechanism (46) by a stepping motor (15), said stepping motor (15) being
located outside the housing (17) of the valve (74), and there is a sealed magnetic
coupling (16) to transfer rotation between the stepping motor (15) and the moving
mechanism (46), said stepping motor (15) being controlled by the control unit (62)
according to the gas consumption and to signals read from a data card.

2. The apparatus according to claim 1, characterized in that the moving
mechanism (46) comprises a first cam device (51, 54) for closing the valve (74) and
a second cam device (52, 55; 53, 56) for opening the valve (74), said first and
second cam devices (51, 54; 52, 55; 53, 56) being fastened to a shaft (47) running
on ball bearings (75, 76), said shaft (47) being rotated by the stepping motor (15).

3. The apparatus according to claim 2, characterized, in that the moving
mechanism (46) further comprises a case (48) fixed to the housing (17) of the valve
(74), a frame (49) slidable mounted within the case (48), said frame (49) being
moved by the first and second cam devices (51, 54; 52, 55; 53, 56).

4. The apparatus according to claim 3, characterized in that the first and
second cam devices (51, 54; 52, 55; 53, 56) comprise ball bearings as rollers (54;
55; 56), said ball bearings having shafts fixed to the frame (49).

5. The apparatus according to any of claims 2 to 4, characterized in that the
valve (74) comprises a valve seat (41) fixed to the housing (17) and a valve body
(44) fixed to the frame (49) through a valve plate (45), said valve body (44) being
made of rubber and provided with air pockets (77).

6. The apparatus according to claim 1, characterized in that the control unit
(62) adds the quantity corresponding to the signals read from a data card by the
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card reader (4) to a stored quantity available for consumption, reduces the stored
quantity in accordance with the received consumption signals, and if the stored
quantity decreases to zero, closes the vaive (74) and if the stored quantity is higher
than zero, keeps the valve (74) open or opens it.

7. The apparatus according to claim 6, chéracterized by further comprising a
pushbutton (5) for enabling the card reader (4) and a display (6) connected to the
control unit (62) for indicating the amount of gas available for consumption and
error messages corresponding to states of the control unit (62).

8. The apparatus according to claim 7, characterized in that the control unit
(62) only adds the quantity corresponding to the signals read from the data card to
the stored quantity available for consumption if the increased quantity is lower than
a predetermined limit value, otherwise no addition is carried out and a first error
message is issued.

9. The apparatus according to claim 7 or claim 8, characterized in that the
control unit (62) turns off the valve (74) and issues a second error message if the
value of consumption per unit of time is over a predetermined value.

10. The apparatus according to claim 7, characterized in that the control unit
(62) has a data memory for storing an apparatus identifier for matching the
apparatus and the applicable data card and a sequence number of the data card
read most recently, and that the control unit (62) only adds the quantity
corresponding to the signals read from the data card to the stored quantity
available for consumption, if the apparatus identifier read from the data card
corresponds to the stored apparatus identifier and its sequence number is higher
than that of the data card read most recently.

11. The apparatus according to claim 10, characterized in that in case the
apparatus identifier read from the data card corresponds to the stored apparatus
identifier and its sequence number is not higher than that of the data card read
most recently, the control unit (62) adds a constant quantity to the stored quantity
available for consumption if the valve (74) is closed and the data card of a
sequence number not higher is read for the first time, otherwise no addition is made
and a third error message is issued.

12. The apparatus according to claim 1, characterized in that the control unit
(62) is switched from a stand-by state to an active state upon reading a data card
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or upon receiving a consumption signal, in said active state the control unit (62)
processes the signals received and in predetermined cases controls the valve (74),
then returns to the stand-by state.

13. The apparatus according to claim 12, characterized in that the control
unit (62) comprises software means for resetting the control unit (62) from the
active state to the stand-by state.

14. The apparatus according to claim 7, characterized in that the card reader
(4), the pushbutton (5), the display (6) and the control unit (62) are located in a
casing (7) attached to the housing (17) of the valve (74), said casing (7) having a
lockable door (8) with sight glass (10).
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