
EP 0 264 856 B1 Description FIELD OF THE INVENTION AND RELATED ART
STATEMENT 5 1. FIELD OF THE INVENTION The present invention relates
generally to a gas shutoff apparatus for a gas equipment using a town gas
or liquefied petroleum gas, and more particularly to a gas shutoff
apparatus for preventing gas explosion or gas poisoning due to a gas escape
from a gas supply tube or gas equipment. 10 2. DESCRIPTION OF THE RELATED
ART The greater part of gas accidents are caused by escape of an unburned
gas such as town gas or liquefied petroleum gas (hereinafter is referred to
as the gas). The gas escapes when a main cock for is  supplying the gas to
a gas equipment is opened without burning of the gas, when unexpected
disconnec- tion of a rubber tube supplying the gas to the gas equipment
occurs or the rubber tube has cracks thereon and the like. In order to
prevent escape of the gas in the prior art, an automatic shutoff valve, a
reinforced tube, an alarm to detect the escaped gas and an automatic gas
shutoff system which is connected to the alarm are, etc., used. 20
However, the automatic shutoff valve usually cannot be activated under a
small flow rate of the escaping gas, and the escape of the gas cannot be
interrupted. On the other hand, in the gas alarm, it only generates an
alarm, therefore if a person is absent from there or fails to notice it,
the main cock cannot be shut, and dangerous escape of the gas cannot be
interrupted. Furthermore, with regard to the automatic gas shutoff system
connected to the alarm, diffusion thereof to existing houses is difficult
owing to its high cost 25  and necessity of connecting construction.
Moreover, the above-mentioned conventional countermeasures are not
effective to gas suicide which is liable to cause gas explosion. In order
to improve these defects, recently, a gas shutoff apparatus for preventing
the gas explosion or gas suicide is manufactured. In such gas shutoff
apparatus, a flow rate of the gas is detected, and constant and continuous
flow of a lot of gas for a long time is recognized as an abnormal state by
a microcomputer, 30  for example. In the above-mentioned conventional gas
shutoff apparatus, when the flow rate exceeds a predeter- mined total flow
rate of gas equipments of a consumer, occurrence of an abnormal state is
detected and supply of the gas is interrupted (shutoff function at excess
of a predetermined total flow rate). In another conventional apparatus,
when the flow rate greatly increases and it is detected by a gas meter,
that when 35  the increased amount is significantly larger than a
predetermined flow rate increase of a gas equipment which is maximum in gas
consumption an abnormal state is detected, and supply of the gas is
interrupted (shutoff function at excess of a predetermined limit of
increase of flow rate). In still another conventional apparatus, when the
gas equipment continuously consumes gas without variation of the flow rate,
and the time of continuous gas consumption with the flow rate by the gas
equipment exceeds a predetermined time 40  period which is decided
corresponding to average normal consumption rate thereof, the state is
detected as an abnormal state and supply of the gas is interrupted (gas
shutoff function at excess of a predetermined continuous use time). The
respective predetermined reference values of these "total flow rates",
"limit of increase of flow rate" and "continuous use time" are decided, for
example, corresponding to a rated measurement capacity 45  in the
respective gas meters (Example 1). In other example, a gas meter is
designed to have plural reference values, whereby a suitable reference
value selected corresponding to a flow rate of a consumer is selected
(Example 2). In the above-mentioned gas shutoff apparatus, the
predetermined reference value of the flow rate and the consumption time
must be decided on the basis of estimation or result of investigation with
respect to a so  total flow rate of the gas equipments and a consuming
pattern of the consumer provided with the gas meter. However, such deciding
of the predetermined reference values in the gas meter has problems
mentioned below. 1. In gas meters having predetermined reference values of
the flow rate and/or use time, it is important to select an appropriate gas
meter having suitable reference values for the consumers among a number of
55  gas meters of different characteristics, in installing the gas meter.
If a gas meter of under-capacity is selected, wherein the reference values
are smaller for that consumer, gas is liable to be uselessly interrupted
though usage is in normal flow rate. On the contrary, if a gas meter of
over-capacity of the reference values is installed, wherein the respective
reference values are larger than suitable reference 2  



EP 0 264 856 B1 values for the consumer, the gas is liable to fail to be
interrupted even when the interruption of the gas is required. Therefore,
there is a grove problem in safety aspect. On the other hand, for
manufacturer of the gas meter, in fabrication of the gas meters many
designs of gas meters corresponding to the various reference values are
necessary, and therefore the fabrication cost 5 is expensive and the
consumers are forced to buy expensive apparatus. Furthermore, even if a
suitable gas meter has been installed, in case that an additional gas
equipment is introduced by the consumer after the installation of the gas
meter, the gas meter must be replaced by a suitable one. Such change of the
gas meter is very troublesome to the consumers. 2. There is a proposal that
a gas meter is equipped with a switch for changing over for selecting 10
suitable reference values by switching plurality of programs having various
reference values for a consumer grouped in a consuming pattern showing a
type of gas consumption. In such system, an operation for selecting a
program is necessary, and the respective flow rates of all gas equipments
of the consumer must be measured. Classifying into many subdivisions of the
consuming pattern results in that the most suitable gas meter 15 can be
mounted to each consumer. However, a large memory for memorizing many
programs of the subdivided consuming patterns is required for such system,
and such large capacity memory can not be satisfied by that of a
microcomputer which is driven by a battery. Furthermore, a lot of switches
for switching the subdivided consuming patterns are required and the
switching operation thereof becomes complicated, and it is liable to be
maloperated or have switch failure for a long time. Therefore, the 20
subdivided number of the consuming patterns is to be restricted to three
patterns or so in the conventional meters. GB-A-1182786 describes a method
and apparatus for preventing the accumulation of an explosive amount of a
gas in a chemical reactor to which the gas is fed as a reactant. The flow
rate of the gas is measured and compared with a delayed flow rate signal.
Reduction of flow or shut-off occurs when a 25 predetermined difference
occurs. Patent Abstracts of Japan vol. 7 no.47 (M-196)(1192) 24th February
1983 & JP-A-57195978 describes apparatus to control discharge of unburnt
gas by measuring flow rate, determining average flow rate at intervals, and
comparing with a standard average value, or a duration time, to issue a
shut off signal when necessary. 30     US-A-4589435 discloses a water
shut-off valve which shuts off if water flows for more than a predetermined
time. OBJECT AND SUMMARY OF THE INVENTION 35     An object of the present
invention is to provide a gas shutoff apparatus which is adaptable to
various consumers of a town gas or liquefied petorleum gas. The gas shutoff
apparatus in accordance with the present invention is defined in claim 1 In
the gas shutoff apparatus in accordance with the present invention, when a
flow rate of the gas during an operation of the timer exceeds the maximum
value memorized in advance, data in the 40 consumption-state memory is
rewritten. Furthermore, when the operation of the timer has finished, the
reference value of the flow rate is changed to a new reference value
corresponding to the maximum value of a flow rate memorized in the
consumption-state memory. In the similar manner, the reference value of the
use time period is changed to a value corresponding to data obtained in the
time period of the timer. 45 BRIEF DESCRIPTION OF THE DRAWINGS FIG. 1 is a
block diagram showing a principle of an embodiment of a gas shutoff
apparatus in accordance with present invention; FIG. 2 is a block diagram
of a controller in a first embodiment; 50    FIG. 3 is a circuitry of the
controller in the first embodiment; FIG. 4(a), FIG.4(b) and FIG.4(c) show a
flow chart showing an operation of the controller wherein FIG.4(c) show
disposition of FIG.4(a) and FIG.4(b); FIG. 5 is a timing chart showing an
operation of a timer as shown in FIG. 2; FIG. 6 is a block diagram of a
controller in a second embodiment; 55    FIG. 7 is a graph showing a
relation between a time and a flow rate of the gas; FIG. 8 is a graph
showing a relation between ranks of the flow rate and allowable continuous
times of gas consumption in the second embodiment; FIG. 9 is a flow chart
showing an operation of the controller in the second embodiment; 



3    EP 0 264 856 B1 FIG. 10 is a block diagram of a controller in a third
embodiment; FIG. 11 is a block diagram of a controller in a forth
embodiment; FIG. 12 is a circuitry of the controller of the forth
embodiment; FIG. 13(a), FIG.13(b) and FIG.13(c) show a flow chart showing
an operation of the controller of the forth 5     embodiment wherein
FIG.13(c) shows disposition of FIG. 13(a) and FIG. 13(b); FIG. 14 is a
block diagram of a controller in a fifth embodiment; FIG. 15(a), FIG.15(b)
and FIG.13(c) shown a flow chart showing an operation of the controller of
the fifth embodiment wherein FIG.15(c) shows disposition of FIG.15(a) and
FIG.15(b); FIG. 16 is a block diagram of a controller in a sixth
embodiment; 10    FIG. 17 is a graph showing a relation between a margin
rate and a time in the sixth embodiment; FIG. 18 is a block diagram of a
controller in a seventh embodiment in accordance with the present
invention. DESCRIPTION OF THE PREFERRED EMBODIMENTS 15 FIG.1 is a block
diagram showing a principle of a constitution of a gas shutoff apparatus in
accordance with the present invention. A gas equipment 33 such as a gas
range or gas heater is connected to a gas supply tube 1 through a shutoff
means 4 and a gas meter 2 containing flow rate measurement means 3 *   such
as a belows type digital gas flow rate meter therein. The -shutoff means
such as known electromag- 20  netic gas shutoff valve 4 is disposed between
the gas supply tube 1 and the gas meter 2, and is controlled by a
controller 5 such as an electronic circuit or a microcomputer receiving a
flow rate signal from the flow rate measurement means 3. FIG.2 is a block
diagram of a first embodiment comprising a controller 51 in the present
invention. Referring to FIG.2, the flow rate measurement means 3 detects
flow rate of a town gas or liquefied 25  petroleum gas (hereinafter is
referred to as the gas) flowing from the gas supply tube 1 to the gas
equipment 33, and generates a flow rate signal corresponding to the flow
rate. A consumption state detection means 6 detects "a consumption state"
as shown from a flow rate and consumption time of the gas on the basis of
the flow rate signal. "A normal condition of gas consumption" showing
reference values of the flow rate and consumption time of the gas is set in
an initial condition setting means 7 such as 30  manual ten-key input
device as an initial value thereof. Then, the normal condition of gas
consumption is inputted in a varying means 12 of normal condition of gas
consumption and is set therein. A normal condition decision means of gas
consumption 8 which is e.g. a comparator or value comparation step of
microcomputer outputs a shutoff signal by decision of abnormal condition
when an output signal of the consumption state detection means 6 deviates
from the normal condition of gas consumption. A timer 9 35  measures a
predetermined time period by a starting signal from a starting signal
generating means 10. A consumption-state memory 11 memorizes the
consumption state on the basis of the flow rate signal from the flow rate
measurement means 3 during an operating period of the timer 9. The varying
means 12 of normal condition of gas consumption varies the normal condition
of gas consumption set therein cor- responding to data of the
consumption-state memory 11. A shutoff signal output means 13 outputs a
closing 40 signal for closing to the shutoff means 4 on the basis of a
shutoff signal from the normal condition decision means of gas consumption
8. When the timer 9 receives a starting signal by operation of the starting
signal generating means 10, for example a push-button switch or an input
signal from an outer device (not shown), the timer 9 starts measurement of
a time period. The timer period is selected two weeks or one month, for
example. Then an 45  amount of the gas consumption, maximum flow rates of
the respective gas equipments and a continuous time of the gas consumption
which are measured by the flow rate signal of the flow rate measurement
means 3 are memorized in the consumption-state memory 11 from start of the
timer 9. A combination of the amount of gas consumption, the maximum flow
rates and the continuous consumption time is commonly called as "a gas
consumption pattern". Memorized data in the consumption-state memory 11 50
gives the gas consumption pattern. The maximum value of the gas consumption
pattern is memorized in the varying means 12 of normal condition of gas
consumption. The memorized data is compared with the data of the initial
condition set in the initial condition setting means 7 in the varying means
12 of normal condition of gas consumption, when the counting operation of
the timer 9 has finished. As a result, either 



smaller  one of both data is elected and is set in the varying means 12 of
normal condition of gas 55  consumption as a new normal condition of gas
consumption. Namely, during the counting operation of the timer 9, a
consumption state showing a value of the flow rate and consumption time of
the gas in the present time is monitored, comparing the consumption state
with the initial condition in the normal condition decision means of gas
consumption 8. After once setting of the new normal condition of gas
consumption in 4    EP 0 264 856 B1 the varying means 12 of normal
condition of gas consumption, the consumption state is compared with the
new normal condition of gas consumption. When a gas consumption pattern
exceeds the normal condition of gas consumption, the shutoff signal is
output from the normal condition decision means of gas consumption 8, and
the closing signal output 5  means 13 outputs the closing signal to the
shutoff means 4. The shutoff means 4 is driven so as to interrupt the gas
by the closing signal. The controller 51 is preferably constituted by a
microcomputer. A detailed circuit of the controller 51 is shown in FIG. 3.
Referring to FIG.3, the flow rate signal from the flow rate measurement
means 3 is inputted to the interruption input terminal INT1 of the
microcomputer 14. The shutoff signal is output from an output 10  terminal
[err] and is inputted into the shutoff means 4 through a driver circuit 15.
Since a battery 16 is used as a power source in the embodiment, a shutoff
valve of a one shot holding type is used as the shutoff means 4. Since the
shutoff valve of the one shot holding type consumes little electric power
in operation thereof. A system clock oscillator 17 is connected to
terminals X1 and X2 of the microcomputer 14. FIG.4(a) and FIG.4(b) show a
flow chart of the microcomputer 14. The flow rate is measured by the flow
15  rate measurement means 3 (Step A). The consumption state is detected by
the consumption state detection means 6 (Step B). Operation of the timer 9
is examined by the starting signal generating means 10 (Step C). When the
timer 9 is in operation, the consumption state is memorized in the
consumption-state memory 11, and the consumption state is replaced with a
new maximum consumption state (Step E). When the starting signal generating
means 10 is not operated and the timer 9 is also out of operation, the 20
consumption state detected by the consumption state detection means 6 is
compared with the normal condition of gas consumption in the normal
condition decision means of gas consumption 8 (Step D). As a result, when
the consumption state is over a predetermined normal condition of gas
consumption, a closing signal is output from the closing signal output
means 13 (Step F and G). Meanwhile, when the consumption state is within
the normal condition of gas consumption, if the varying means 12 of normal
condition of gas 25  consumption is operated (Step H), the operation of the
program is returned to the Step A, and measurement of the flow rate is
repeated. In case the varying means 12 of normal condition of gas
consumption is not operated in the normal condition of the gas consumption,
when the counting operation of the timer 9 finished, the varying means 12
of normal condition of gas consumption is operated (Steps I and J).
Furthermore, the maximum value of the consumption state memorized in the
memory means of 30  consumption state 11 is compared with the initial
condition of the initial condition setting means 7, and either smaller one
thereof is memorized in the varying means 12 of normal condition of gas
consumption (Step K). The maximum values of the consumption state are
multiplied by a predetermined safety factor in an actual apparatus. 35
After the above-mentioned varying process of the normal condition of gas
consumption, a consumption state detected by the consumption state
detection means 6 is compared with the modified new normal condition of gas
consumption (Step D). Then, finish of the counting operation of the counter
9 is examined (Step L). When the timer 9 is in the counting operation, the
flow of the flow chart is returned to the Step D through the Step M.
Meanwhile, when the timer 9 has finished the time counting operation, input
of a 40  starting signal is examined (Step N). The time counting operation
of the timer 9 is started by input of the starting signal (Step O). When
the starting signal is not inputted, the flow of the flow chart is returned
to the Step A. FIG.5 is a timing chart showing the operation of the timer
9. Referring to FIG.5, abscissa is graduated by time, and the ordinate is
graduated by the normal condition of gas consumption. A starting signal is
45  inputted to the timer 9 at a time [err], and a counting operation
starts. Then, the counting operation finishes at a time tE. The gas
consumption pattern is observed in the time period from the time ts to time
[err] as shown by hatching. The initial condition set in the initial
condition setting means 7 is referred as a reference value 



until the time [err]. After the time tE, as mentioned above, the normal
condition of gas consumption is renewed in the varying means 12 of normal
condition of gas consumption. 50     The technical advantages of the
embodiment in accordance with the present invention are mentioned below.
The consumption state is always monitored and is compared with the normal
condition of gas consumption. Therefore, when the consumption state
deviates from the normal condition of gas consump- tion by escape of the
gas or forgetting extinction of a gas stove, for example, supply of the gas
is interrupted by the operation of the shutoff means. As a result, gas
explosion or gas poisoning can be 55  prevented in a preliminary stage.
Furthermore, since an actual gas consumption pattern of a consumer is
observed during a predetermined time period, and the consumption state is
renewed by the observation data, a specific gas consumption pattern of the
consumer is introduced into the gas shutoff apparatus. And safety in use of
a gas equipment is further improved.    EP 0 264 856 B1 FIG.6 is a block
diagram of a second embodiment of the present invention. Referring to
FIG.6, means having the same reference numerals as shown in FIG.2 are
identical with that of FIG.2, and hence the same descriptions thereof are
applied. A consumption state detection means 6 further comprises a rank
discriminator 18 and a continuous operation time measurement means 19 for
measuring time of nonstop 5 operation of a gas equipment. In the
embodiment, a range of flow rates of the gas is divided into plural ranks,
and the rank of a flow rate is decided by the rank discriminator 18.
Furthermore, the continuous operation times with respect to the respective
ranks of flow rate are measured by the continuous operation time
measurement means 19. Respective allowable times for continuous operation
with respect to the respective ranks of flow rate are set in the initial
condition setting 10  means 7 as initial conditions. A maximum value of the
continuous operation times of the respective ranks of flow rate during
operation of the timer 9 are memorized in the consumption-state memory 11.
When the counting operation of the timer 9 has finished, the maximum value
of the respective continuous operation times with respect to the respective
ranks of flow rate memorized in the consumption-state memory 11 are given
to the continuous operation time measurement means 19 as data. The data of
the respective ranks of 15 the flow rate are compared with the respective
allowable time set in the initial condition setting means 7, and either
shorter times in respective ranks of flow rate are elected in the
continuous operation time measurement means 19. The resultant continuous
operation times elected as mentioned above are set in the continuous
operation time measurement means 19, as new total operation times with
respect to the respective ranks of flow rate. Thereafter, signal from the
rank discriminator 18 is decided on the basis of the 20 new continuous
operation time. In an actual operation of the gas shutoff apparatus, the
continuous operation time can be multiplied by a predetermined safety
factor. FIG.7 is a graph showing a gas consumption in an actual consumer
using a plurality of gas equipments. Flow rates of the respective gas
equipments such as a gas heater or a gas range are generally different 25
from each other. Referring to FIG.7, the abscissa is graduated by time and
the ordinate is graduated by a fiow rate. Times [err], ... [err] are
sampling times having a predetermined constant time interval. No gas
equipment is used at time [err], and the flow rate is zero. A flow rate QA
is detected at the time [err] in the consumption state detection means 6.
Then, a rank of the flow rate QA is decided and the operation time with
respect to the flow rate QA is measured. Subsequently, the flow rate
increases is sampled at the 30  sampling time [err] and the increment of
flow rate QB is detected, and then an operation time  with respect to the
increment of flow rate QB is measured. in the similar manner, measurement
of operation time with respect to the flow rate QC is commenced at the
sampling time [err]. On the contrary, the flow rate decreases was measured
at the sampling time [err], and decrease by QB of a flow rate is detected.
From the graph of FIG.7, it is detected that a gas equipment having the
flow rate QB is operated during a time period from the 35  time t3 to time
[err]. The respective operation time periods with regard to the uses of
equipment of flow rates QA and QC are measured in the similar manner. An
examples of the ranks of flow rate ranked in the rank discriminator 18 are
shown in Table 1. 40                                    Table  I Flow  rate
0--21   21--210         ...    maximum (liter  per hour)
flow rate 45 Rank  of                    1        2          . . .
n 



flow  rate 50 Referring to the Table 1, the flow rate is ranked from rank 1
to rank n. The flow rate of the rank 1 is 0--21 liters per hour, and that
of the rank 2 is from 21 to 210 liters per hour. Furthermore, predetermined
allowable continuous consumption times with regard to the respective ranks
of the flow rate are set in the initial condition setting means 7, as shown
in Table 2. 55 6    EP0264856 B1 Table 2 5             Rank of
2         ...          n flow  rate Allowable  continuous   70  hours   50
hours      ...      10  hours 10      consumption  time FIG.8 is a graph
showing the allowable continuous gas consumption time periods with regard
to the 15 respective ranks of flow rate. Referring to FIG.8, ranks of flow
rate are graduated on the abscissa and allowable continuous gas consumption
time periods are graduated on ordinate. Horizontal lines L1 show the
allowable continuous gas consumption time periods set in the initial
condition setting means 7. Horizontal lines L2 show new allowable
continuous gas consumption time periods, which are renewed in the varying
means 12 of normal condition of gas consumption. 20     FIG.9 is a flow
chart showing operation of the second embodiment as shown in FIG.6.
Referring to the flow chart, initial allowable continuous gas consumption
time periods are set in the initial condition setting means 7 (Step A). A
flow rate of the gas is detected (Step B). Continuous gas consumption times
with respect to the respective ranks of flow rate are measured (Step C).
Counting operation of the timer 9 is examined (Step D), and when the timer
9 is in counting operation, the continuous gas consumption times 25 with
respect to the respective ranks of flow rate are memorized (Step E). Then,
continuous gas consumption time periods of every ranks of flow rate are
measured (Step F). When the continuous gas consumption time period exceeds
the allowable continuous gas consumption time period (abnormal state), the
shutoff signal is output (Steps G and H). When the continuous gas
consumption time period is under the allowable continuous gas consumption
time period (normal state), operation of the varying means 12 of normal 30
condition of gas consumption is examined (Step I). If the operation is
finished, the step of the operation return to the Step B. If the operation
of the varying means 12 of normal condition of gas consumption does not
finish, finish of the counting operation of the timer 9 is examined (Step
J). When the counting operation of the timer 9 has finished, the gas
consumption is compared with the initial condition set the initial
condition setting means 7 (Step K), and the allowable continuous gas
consumption time period is refreshed 35 (Step L). After then, the value of
allowable continuous gas consumption time period which has been set in the
Step L is used in the next successive continuous gas consumption time
measurement in Step F. Furthermore, the step of the flow chart returns to
the Step B during the while the timer continues counting operation (Steps J
and M). If the timer 9 is not making counting operation, input of a
starting signal is examined (Step O). When the starting signal is inputted,
the timer 9 starts counting operation (Step P). 40  Meanwhile, the step
returns to Step B in the absence of the starting signal. FIG.10 is a block
diagram of a third embodiment of the present invention. Referring to
FIG.10, means having the same reference numerals as shown in FIG.2 are
identical with that as shown in FIG.2, and hence the same descriptions
thereof are applied. A threshold flow rate detecting means 20 outputs a
signal when the flow rate exceeds a predetermined value. An AND gate 21
outputs a signal to the timer 9 when both the 45 signal of the threshold
flow rate detecting means 20 and the starting signal from the starting
signal generating means 10 are inputted therein. The counting operation of
the timer 9 is started by the output signal of the AND gate 21. The
threshold flow rate is a minimum flow rate of a gas equipment provided for
the consumer. In the embodiment, the counting operation of the timer 9
starts on the basis of start of operation of the gas equipment. 50
FIG.1 1 is a block diagram of a fourth embodiment of the present invention.
Referring to FIG.11, means having the same reference numerals as shown in
FIG.2 are identical with what is shown in FIG.2, and hence the same
descriptions thereof are applied. In the embodiment, after shutoff of the
gas supply in the tube 1 by operation of the gas shutoff means 4, when the
shutoff means 4 is opened by manual operation, a reset 



signal is issued from the shutoff means 4. A
shutoff-means-reset-signal-detector 22 detects the reset signal. 55 An
output signal of the shutoff-means-reset-signal-detector 22 is inputted to
the timer 9 through an OR gate 23. Therefore, when  the shutoff means 4 is
operated during counting operation of the timer 9, count of the timer 9 is
cleared and operation of the consumption-state memory 11 is interrupted by
the signal from the shutoff-means-reset-signal-detector 22. The signal also
acts to start the timer 9 like the starting signal of the 7    EP 0 264 856
B1 starting signal generating means 10. FIG.12 is a detailed circuitry of
the controller 54 as shown in FIG.11. Referring to FIG.12, means having the
same reference numerals as shown in FIG.3 are identical with what is shown
in FIG.3. The shutoff- means-reset-signal-detector 22 comprises a resistor
and an N-channel FET 24. A shutoff device having a 5  permanent magnet, a
magnetic coil and a spring for holding its opening state are used as the
shutoff means 4, for example. In the shutoff operation of the shutoff
device, an electric pulse is applied to the magnetic coil so as to generate
a magnetic force having reverse magnetic pole to that of the permanent
magnet. Then, the shutoff state of the shutoff device is held by the force
of the spring. Reopening of the shutoff device is accomplished by manual
operation, for example. In the operation, a counter electromotive force is
10  generated in the magnetic coil, and an electric potential owing to the
counter electromotive force is applied to the gate of the conjunction type
N-channel FET 24 of the shutoff-means-reset-signal-detector 22. The FET 24
is in OFF state during the while the electric potential is smaller than the
cutoff voltage of the N- channel FET 24. Then, an input voltage is applied
to the input terminal INT 2 of the microcomputer 14, since electric
potential of the output terminal 03 of the microcomputer 14 is at high
level. 15     FIG.13(a), FIG.13(b) and FIG.13(c) show a flow chart showing
an operation of the controller 54 as shown in FIG.11. Description of the
steps which are identical with what is made on FIG.4 is omitted. When an
abnormal state wherein a consumption state exceeds the normal condition of
gas consumption is detected in Step F, the closing signal is output to the
shutoff means 1 (Step O). Subsequently, the counting operation of the timer
9 is examined (Step P). When the timer 9 is in counting operation, the
count of the timer 9 is 20  cleared (Step Q). Furthermore, operation of the
consumption-state memory 11 is interrupted (Step R). When the timer 9 is
not in the counting operation (Step P), the Step Q and R are skipped.
Subsequently, input of the reset signal is examined (Step S) and, when the
reset signal is not exist the gas consumption is examined (Step U). In this
state, flow in the gas supply tube 1 is closed by operation of the shutoff
means 4 (Step G). But, when the flow rate is detected in spite of close
operation of the shutoff means 4, the shutoff 25  signal is issued again
(Step G). Then when the flow rate is not detected, input of the reset
signal is monitored (Step S). In case the reset signal has been issued, if
it is examined whether the operation of the consumption-state memory 11 is
interrupted or not (Step T). And when the operation of the state 11 is
interrupted, the timer 9 again starts counting operation is started (Steps
O). If the consumption-state memory 11 is in continuous operation, the step
returns to step A and the flow rate is measured (Step A). 30     FIG.14 is
a block diagram of a fifth embodiment of the present invention. Referring
to FIG.14, means having the same reference numerals as shown in FIG.2 are
identical with what are shown in FIG.2, and hence the same descriptions
thereof are applied. In the embodiment, a counting means 25 memorizes
numbers of occurrences of the abnormal state caused at operation of the
shutoff means 4, classifying with respect to the flow rate and continuous
time period, respectively, after reset of a normal condition of gas 35
consumption in the varying means 12 of normal condition of gas consumption.
Furthermore, a initial condition renewing means 26 renews the initial
condition in the initial condition setting means 7 on the basis of a flow
rate and continuous time period in the abnormal state, when numbers counted
by the counting means 25 reach a predetermined number, and operation of the
timer 9 starts. FIG.15(a), FIG.15(b) and FIG.15(c) shows a flow chart
showing operation of the controller 55 as shown 40  in FIG.14. The flow
rate is measured by the flow rate measurement means 3 (Step A). The
consumption state is detected by the consumption state detection means 6
(Step B). The operation of the timer 9 is examined by the starter signal
generating means 10 (Step C). When the timer 9 is in counting operation,
the consumption state is memorized in the consumption-state memory 11, and
the consumption state is always replaced with a new maximum consumption
state (Step E). When the starting signal generating 45  means 10 is not
operated and the timer 9 is also not operated, the consumption state
detected by the consumption state detection means 6 is compared with the
normal condition of gas consumption in the normal condition decision means
of gas consumption 8 (Step D). As a result, when the consumption state is 



over a predetermined normal condition of gas consumption, the consumption
state is recognized as an abnormal state (Step F), and occurrence of the
abnormal state is counted with respect to the flow rate and so  the
continuous time period, respectively (Step P). When the consumption state
is within the normal condition of gas consumption, if the varying means 12
of normal condition gas consumption is operated (Step H), the flow of the
flow chart is returned to the Step A, and measurement of the flow rate is
repeated. When the varying means 12 of normal condition of gas consumption
is not operated in the normal condition of the gas consumption, if the
counting operation of the timer 9 is finished, the varying means 12 of
normal 55  condition of gas consumption is operated (Steps I and J).
Furthermore, the maximum value of the consumption state memorized in the
consumption-state memory 11 is compared with the initial condition of the
initial condition setting means 7, and a smaller one thereof is memorized
in the varying means 12 of normal condition of gas consumption (Step K).
After the 8    EP 0 264 856 B1 above-mentioned varying process of the
normal condition of gas consumption, a consumption state detected by the
consumption state detection means 6 is compared with the new normal
condition of gas consumption (Step D). Subsequently, finish of the counting
operation of the timer 9 is examined (Step L). When the timer 9 is in the
counting operation, the flow of the flow chart is returned to the Step A
through 5 the Step M. When the timer 9 has finished the counting operation,
input of a starting signal is examined (Step N). The counting operation of
the timer 9 is started by input of the starting signal (Step O). When the
starting signal not inputted, the flow of operation is returned to the Step
A. Once a decision of abnormal is made, numbers of occurrence of the
abnormal states of the flow rate and continuous time is counted (Step P),
and reach to a predetermined number of the occurrence is 10  counted (Step
Q). Furthermore, the initial condition set in the initial condition setting
means 7 is changed by the initial condition renewing means 26 (Step S), and
the closing signal is given to the shutoff means 4 in order to interrupt
flow of the gas (Step G). On the other hand, when the respective numbers of
occurrence of the abnormal states are far from the predetermined number,
the closing signal is issued (Step G). Then, input of a reset signal is
examined (Step T), when the reset signal is not inputted, the flow rate of
the gas is 15 detected (Step U). When the flow rate is not zero, the
closing signal is output. When the flow rate is zero, input of the reset
signal is examined (Step T). When the reset signal is output, change of the
initial condition is examined (Step V), and when the initial condition has
changed, the timer 9 is cleared (Step W). Moreover, the initial condition
is set in the initial setting condition means 7 (Step X), and subsequently,
counting operation of the timer 9 starts (Step O). When the initial
condition is not set in Step V, the flow of 20 the flow rate returns to
measurement of the flow rate (Step A). As mentioned above, after setting of
the new normal condition of gas consumption by operation of the initial
condition renewing means 20, when the predetermined number of shutoff
operations due to the same abnormal states of the flow rate and continuous
time occur, a new gas consumption pattern is automatically formed, as a
result of decision that the preceding normal condition of gas consumption
changed by the 25 initial condition renewing means 26 is out of order in
practical use. In this manner, the embodiment of the gas shutoff apparatus
is capable of coping with change of gas consumption because of addition of
a gas equipment. FIG. 16 is a block diagram of a controller 56 of a sixth
embodiment. Referring to FIG. 16, means having the same reference numerals
as shown in FIG.2 are identical with that of FIG.2, and hence the same 30
descriptions thereof are applied. The controller 56 in the sixth embodiment
comprises a margin rate detector for detecting a margin rate which shown by
a ratio the normal condition of gas consumption to a consumption state.
When an output signal of the margin rate detector 27 deviates from a
predetermined range, the timer 9 is started to observe the gas consumption
pattern corresponding to the consumption state. 35      FIG.17 is a graph
showing a relation between the margin rate and lapse time. In the graph,
the abscissa is graduated by a lapse time and the ordinate is graduated by
the margin rate. At time t0, the normal condition of gas consumption is
set, and operation of the margin rate detector 27 starts. A predetermined
margin rate m is plotted by a horizontal dotted line. The margin rate is
higher than the predetermined margin rate m from t0 to t1. After the time
t1, the margin rate is lower than the predetermined margin rate 40 m. The
starting signal generating means 10 is operated again at the time t1, or
after lapse of a predetermined time period wherein the margin rate is under
the predetermined margin rate m, thereby a 



new gas consumption pattern is set in the varying means 12 of normal
condition of gas consumption. In the above-mentioned example, the margin
rate is selected to be lower than the predetermined margin rate m. But, the
present invention is applicable in such a case that, on the contrary, the
margin rate 45 is exceeding a predetermined margin rate, also by using the
margin rate detector 27 in accordance with the present invention. For
instance, when one of the gas equipments is abandoned, the normal condition
of gas consumption is reduced by the initial condition renewing means 26.
As mentioned above, the normal condition of gas consumption which is
suitable to an actual use can be set before operation of the shutoff means
by mean of the initial condition renewing means 26 on the basis 50 of
operation of the margin rate detector 27. As a result, the consumer of the
gas shutoff apparatus in accordance with the present invention can add or
decrease gas equipments without occurrence of gas interruption.
Furthermore, safety is assured and convenience is improved. FIG.18 is a
block diagram of a controller 57 of a seventh embodiment. Referring to
FIG.18. means having the same reference numerals as shown in FIG.2 are
identical with that of FIG.2, and hence the same 55 descriptions thereof
are applied. In the embodiment, the controller 57 comprises an initial
condition reset means 28 for returning the condition of gas consumption set
by the varying means 12 of normal condition of gas consumption to the
initial condition. The initial condition reset means 28 comprises a switch,
for example, and is controlled by a microcomputer. Then, in case that a lot
of the gas is temporarily consumed, 9    EP 0 264 856 B1 the gas shutoff
apparatus is operable without unexpected shutoff by holding the reference
value, which is larger than the consumption state and reset by the initial
condition reset means 28 in a predetermined time period by a timer. 5
Claims 1. A gas shutoff apparatus comprising: flow rate measurement means
(3) for generating a flow rate signal corresponding to a flow rate of a gas
in a gas supply tube, 10        consumption state detection means (6) for
detecting particular consumption parameters, including the current flow
rate and the time elapsed since consumption of gas has commenced, on the
basis of said flow rate signal, normal condition decision means (8) of gas
consumption for deciding whether or not the currently detected consumption
parameter is normal and for generating a shutoff signal if said consumption
15     parameter deviates unallowably from normal consumption, initial
condition setting means (7) for setting an initial normal condition of gas
consumption in said normal condition decision means (8), i.e. a normal
allowable maximum flow rate signal and a normal allowable maximum period of
consumption, shutoff means (4) for interrupting said gas supplying pipe
line by said shutoff signal, 20        timer means (9) for measuring a
predetermined time period, during which a consumption pattern is to be
monitored, said pattern comprising data as to maximum flow rate occurring
during said period and longest time of consumption during said period,
starting signal generating means (10) for starting said timer,
consumption-state memory (11) for memorizing said consumption pattern on
the basis of said flow 25     rate signal during operation of the timer,
and varying means (12) for varying said normal condition of gas consumption
in said normal condition decision means (8) if said consumption parameter
is larger than the initially stored value. 2. A gas shutoff apparatus in
accordance with claim 1, wherein 30        said consumption state detection
means (6) detects an amount delivered by of one or more gas equipments, and
a value corresponding to an allowable total amount is set in the initial
condition setting means as an initial value, and furthermore said
consumption-state memory (11) also memorizes the current total amount
delivered. 35  3. A gas shutoff apparatus in accordance with claim 1,
wherein the data of the flow rate stored in said consumption-state memory
(11) is renewed with a flow rate of the gas equipment consuming a maximum
amount of gas detected by said consumption state detection means (6) during
operation of said timer (9). 40 4. A gas shutoff apparatus in accordance
with claim 1, wherein 



said consumption state detection means (6) further comprises a rank
discriminator (18) for dividing a predetermined range of said flow rate
into plural ranks and deciding a rank of a flow rate, and continuous gas
consumption time measurement means (19) for measuring continuous using
times 45     with respect to the respective ranks, and allowable continuous
gas consumption time periods with respect to the respective ranks are set
in the initial condition setting means as initial conditions, and said
continuous consumption time periods with regard to the respective ranks are
memorized in the consumption-state memory during operation of the timer. 50
5. A gas shutoff apparatus in accordance with claim 4, wherein said
consumption-state memory (11) memories simultaneously the continuous
consumption time periods of the respective ranks of the flow rate. 55 6. A
gas shutoff apparatus in accordance with claim 1, wherein said timer (9)
starts counting operation when a flow rate signal exceeding a predetermined
value is inputted after input of a starting signal of said starting signal
generating means (10). 10    EP 0 264 856 B1 the gas shutoff apparatus is
operable without unexpected shutoff by holding the reference value, which
is larger than the consumption state and reset by the initial condition
reset means 28 in a predetermined time period by a timer. s  Claims 1. A
gas shutoff apparatus comprising: flow rate measurement means (3) for
generating a flow rate signal corresponding to a flow rate of a gas in a
gas supply tube, 10         consumption state detection means (6) for
detecting particular consumption parameters, including the current flow
rate and the time elapsed since consumption of gas has commenced, on the
basis of said flow rate signal, *      normal condition decision means (8)
of gas consumption for deciding whether or not the currently detected
consumption parameter is normal and for generating a shutoff signal if said
consumption 15     parameter deviates unallowably from normal consumption,
initial condition setting means (7) for setting an initial normal condition
of gas consumption in said normal condition decision means (8), i.e. a
normal allowable maximum flow rate signal and a normal allowable maximum
period of consumption, shutoff means (4) for interrupting said gas
supplying pipe line by said shutoff signal, 20        timer means (9) for
measuring a predetermined time period, during which a consumption pattern
is to be monitored, said pattern comprising data as to maximum flow rate
occurring during said period and longest time of consumption during said
period, starting signal generating means (10) for starting said timer,
consumption-state memory (11) for memorizing said consumption pattern on
the basis of said flow 25     rate signal during operation of the timer,
and varying means (12) for varying said normal condition of gas consumption
in said normal condition decision means (8) if said consumption parameter
is larger than the initially stored value. 2. A gas shutoff apparatus in
accordance with claim 1, wherein 30         said consumption state
detection means (6) detects an amount delivered by of one or more gas
equipments, and a value corresponding to an allowable total amount is set
in the initial condition setting means as an initial value, and furthermore
said consumption-state memory (11) also memorizes the current total amount
delivered. 35  3. A gas shutoff apparatus in accordance with claim 1,
wherein the data of the flow rate stored in said consumption-state memory
(11) is renewed with a flow rate of the gas equipment consuming a maximum
amount of gas detected by said consumption state detection means (6) during
operation of said timer (9). 40 4. A gas shutoff apparatus in accordance
with claim 1, wherein said consumption state detection means (6) further
comprises 



a rank discriminator (18) for dividing a predetermined range of said flow
rate into plural ranks and deciding a rank of a flow rate, and continuous
gas consumption time measurement means (19) for measuring continuous using
times 45    with respect to the respective ranks, and allowable continuous
gas consumption time periods with respect to the respective ranks are set
in the initial condition setting means as initial conditions, and said
continuous consumption time periods with regard to the respective ranks are
memorized in the consumption-state memory during operation of the timer. so
5. A gas shutoff apparatus in accordance with claim 4, wherein said
consumption-state memory (11) memories simultaneously the continuous
consumption time periods of the respective ranks of the flow rate. 55  6. A
gas shutoff apparatus in accordance with claim 1, wherein said timer (9)
starts counting operation when a flow rate signal exceeding a predetermined
value is *      inputted after input of a starting signal of said starting
signal generating means (10). 10    EP 0 264 856 B1
L 7. A gas shutoff apparatus in accordance with claim 1 further comprising:
a shutoff-means-reset-signal-detector (22) for detecting opening operation
of the shutoff means (4) closed by shutoff signal, wherein; when the
shutoff means (4) is closed during counting operation of the timer (9), the
timer (9) is 5      cleared and operation of the consumption-state memory
(11) is stopped and a signal of the shutoff- means-reset-signal-detector is
given to the timer (9) as a starting signal. 8. A gas shutoff apparatus in
accordance with claim 1 further comprising; counting means (25) for
memorizing a number of occurrence of abnormal states with respect to the 10
respective flow rates and continuous times after reset of normal condition
of gas consumption in the varying means of normal condition of gas
consumption, and initial condition renewing means (26) for starting said
timer and resetting an initial condition on the basis of said respective
flow rates and continuous times. is  9. A gas shutoff apparatus in
accordance with claim 1 further comprising; margin rate detector (27) for
detecting a margin rate showing a ratio said normal condition of gas
consumption to a consumption state, wherein; said timer (9) is started to
observe a gas consumption pattern corresponding to said respective flow
rates and continuous time periods when output signal of said margin rate
detector deviates from a 20      predetermined range. 10. A gas shutoff
apparatus in accordance with claim 1 further compising; initial condition
reset means (28) for changing the consumption state set in the varying
means of normal condition of gas consumption to said initial condition. 25
Patentanspruche 1. Gasabschaltvorrichtung, umfassend eine
Ourchsatzmeleinrichtung (3) zur Erzeugung eines Durchsatzsignals, das einem
Durchsatz eines 30     Gases in einem Gaszufuhrrohr entspricht, eine
Einrichtung (6) zur Ermittlung des Verbrauchszustands, um bestimmte
Verbrauchsparameter, die den vorliegenden Durchsatz und die seit Beginn des
Gasverbrauchs vergangene Zeit umfassen, aufgrund des Durchsatzsignals zu
ermitteln, eine Einrichtung (8) zur Bestimmung des Normalzustands des
Gasverbrauchs, um zu entscheiden, ob 35      der gerade ermittelte
Verbrauchsmusterparameter normal ist, und ein Abschaltsignal zu erzeugen,
wenn der Verbrauchsparameter unzulassig von dem normalen Verbrauch
abweicht, eine Einrichtung (7) zum Einstellen des Ausgangszustands, urn
einen Ausgangsnormalzustand des Gasverbrauchs in der Einrichtung (8) zur
Bestimmung des Normalzustands einzustellen, d.h. ein L'i         normales
zulassiges Maximaldurchsatzsignal und einen normalen zulassigen
Maximalverbrauchszeit- 40     raum, eine Abschalteinrichtung (4) zur
Unterbrechung der Gaszufuhrleitung durch das Abschaltsignal, 



eine ZeitmeBeinrichtung (9) zum Messen eines festgelegten Zeitraums,
wahrend dessen ein Ver- brauchsmuster Oberwacht werden soil, wobei das
Muster Daten bezuglich des wahrend des Zeitraums auftretenden
Maximaldurchsatzes und der langsten Verbrauchszeit wahrend des Zeitraums
umfaBt, 45     eine Startsignal-Erzeugungseinrichtung (10) zum Starten des
Zeitmessers, einen Verbrauchszustandsspeicher (11) zum Speichern der
Verbrauchsmuster aufgrund des Durchsatz- signals wahrend des Betriebs des
Zeitmessers, und eine Anderungseinrichtung (12) zum Andern des
Normalzustands des Gasverbrauchs in der Einrichtung (8) zur Bestimmung des
Normalzustands. wenn der Verbrauchsparameter den anfangs gespeicherten 50
Wert ubersteigt. 2. Gasabschaltvorrichtung gemal Anspruch 1, wobei die
Einrichtung (6) zur Ermittlung des Verbrauchszustands eine von einem oder
mehreren Gasgeriten zugefuhrte Menge ermittelt. sowie ein der zulassigen
Gesamtmenge entsprechender Wert in der 55      Einrichtung zum Einstellen
des Ausgangszustands als ein'Ausgangswert gespeichert wird, und ferner der
Verbrauchszustandsspeicher (11) auch die vorliegende zugefuhrte Gesamtmenge
speichert.    EP 0 264 856 B1                     I 111111 HlIEI IIII
111111N C   L   M   S * 3. Gasabschaltvorrichtung gemaB Anspruch 1, wobei
die Daten des in dern Verbrauchszustandsspeicher (11) gespeicherten
Durchsatzes durch einen Durchsatz des Gasgerats ersetzt werden. das eine
maximale Gasmenge verbraucht, die durch eine Einrichtung (6) zur Ermittlung
des Verbrauchszustands wahrend des Betriebs des Zeitmessers (9) 5
ermittelt wird. 4. Gasabschaltvorrichtung gemaB Anspruch 1, wobei die
Einrichtung (6) zur Ermittlung des Verbrauchszustands ferner einen
Stufendiskrimator (18) umfalt, um einen festgelegten Bereich des
Durchsatzes in mehrere Stufen zu unterteilen und eine Stufe eines 10
Durchsatzes zu bestimmen, sowie eine Einrichtung (19) zum Messen der
Dauergasverbrauchszeit, urn die Dauerbenutzungszeiten bezuglich der
jeweiligen Stufen zu messen, und zulassige Dauergasverbrauchszeiten
bezlglich der entsprechenden Stufen in der Einrichtung zurn Einstellen des
Ausgangszustands als Ausgangszustande eingestellt und die
Dauerverbrauchszeiten bezliglich der jeweiligen Stufen in dem
Verbrauchszustandsspeicher wahrend des Betriebs des Zeit- i5     messers
gespeichert werden. 5. Gasabschaltvorrichtung gemAB Anspruch 4, wobei der
Verbrauchszustandsspeicher (11) gleichzeitig die Dauerverbrauchszeiten der
jeweiligen Stufen des Durchsatzes speichert. 6. Gasabschaltvorrichtung
gemaB Anspruch 1, wobei der Zeitmesser (9) den Zahlbetrieb aufnimmt, wenn
ein Durchsatzsignal, das einen festgelegten Wert ubersteigt, nach der
Eingabe eines Startsignal der Startsignal-Erzeugungseinrichtung (10)
eingegeben wird. 25                       . 7. Gasabschaltvorrichtung gemaB
Anspruch 1, femer umfassend einen Detektor (22) fOr ein Signal zur
Neueinstellung der Abschalteinrichtung, umr das Offnen der durch ein
Abschaltsignal geschlossenen Abschalteinrichtung (4) festzustellen, wobei,
wenn die Abschalteinrichtung (4) wahrend des Zahlbetriebs des Zeitmessers
(9) geschlossen wird, der 30     Zeitmesser (9) gel8scht und der Betrieb
des Verbrauchszustandsspeichers (11) beendet wird, und ein Signal des
Detektors fur ein Signal zur NeueinsteHung der Abschalteinrichtung an den
Zeitmesser (9) als Startsignal ubermittelt wird. 8&  Gasabschaltvorrichtung
gemal3 Anspruch 1, ferner umfassend 35     eine Zahleinrichtung (25) zum
Speichern einer Anzahl von auftretenden anomalen Zustanden beziglich der
jeweiligen Durchsatze und ununterbrochenen Zeiten nach der Neueinstellung
des Normalzustandes des Gasverbrauchs in der Anderungseinrichtung far den
Normalzustand des Gasverbrauchs, und Einrichtungen (26) zurn Erneuern der
Ausgangsbedingung, um den Zeitmesser zu starten und einen Ausgangszustand
auf der Grundlage der jeweiligen Durchsatze und ununterbrochenen Zeiten neu
40     einzustellen. 9. Gasabschaltvorrichtung gem5a3 Anspruch 1, ferner
umfassend: einen Randsatzdetektor (27) zurn Ermitteln eines Randsatzes, der
ein Verhaltnis des Normalzustandes 



des Gasverbrauchs zu einem Verbrauchszustand widerspiegelt, wobei 45
der Zeitmesser (9) gestartet wird, urn ein Gasverbrauchsmuster, das den
jeweiligen Durchsatzen und den ununterbrochenen Zeitraumen entspricht, zu
beobachten, wenn ein Ausgangssignal des Randsatz- detektors von einern
festgelegten Bereich abweicht. 10. Gasabschaltvorrichtung gemal3 Anspruch
1, ferner umfassend: 50     eine Einrichtung (28) zur Neueinstellung des
Ausgangszustands, urn den Verbrauchszusstand, der in der
Anderungseinrichtung fur den Normalzustand des Gasverbrauchs eingestellt
ist, auf den Ausgangs- zustand zu andern. Revendications 55 1. Dispositif
d'arr~t de gaz comprenant: un moyen de mesure de d6bit (3) pour gen6rer un
signal de debit correspondant a un d6bit d'un gaz dans un tube
d'alimentation en gaz, 12    EP 0 264 856 81                *   cllM ! 111
un moyen de d6tection d'etat de consommation (6) pour detecter des
parametres particuliers de consommation incluant le debit de courant et le
temps 6coul6 depuis que la consommation du gaz a commenc6 sur la base du
signal de debit, un moyen de d6cision de condition normale (8) de
consommation de gaz pour decider si le 5      parametre de consommation
couramment d6tecte est ou non normal et pour g6nerer un signal d'arr~t si
le parametre de consommation d6vie de maniere non autorisable de la
consommation normale, un moyen de r6glage de condition initiale (7) pour
6tablir une condition normale initiale de consommation de gaz dans le moyen
de d6cision de condition normale (8) cest-a-dire un signal de d6bit maximal
autorisable normal et une p6riode de consommation maximale autorisable
normale, 10         un moyen d'arret (4) pour interrompre l'alimentation en
gaz par le tuyau au moyen du signal d'arret, un moyen de compteur (9) pour
mesurer une p6riode pred6terminee pendant laquelle un sch6ma de
consommation doit 6tre surveill6, le schema comprenant une donnee concemant
l'appari- tion d'un d6bit maximal pendant cette periode et le temps de
consommation le plus long pendant cette m8me p6riode, 15.        un moyen
de g6n6ration de signal de depart (10) pour lancer le compteur, une memoire
d'6tat de consommation (11) pour m6moriser le schema de consommation sur la
base du signal de debit pendant le fonctionnement du compteur, et un moyen
de variation (12) pour faire varier la condition normale de consommation de
gaz dans le moyen de d6cision de condition normale (8) si le parametre de
consommation est superieur a la valeur 20     initialement memorisee. 2.
Dispositif d'arret de gaz selon la revendication ', dans lequel: le moyen
de detection d'6tat de consommation (6) d6tecte une quantite d6livr6e par
un ou plusieurs equipements a gaz et une valeur correspondant a une
quantite globale. autorisable est 25     positionnee dans le moyen de
reglage de condition initiale sous la forme d'une valeur initiale et, en
outre, la memoire d'tat de consommation (11) m6morise 6galement la quantite
globale de courant d6livree. 3. Dispositif d'arret de gaz selon la
revendication 1 dans lequel: 30       - la donnee de d6bit m6moris6e dans
la memoire d'etat de consommation (11) est renouvelee par un d6bit
d'equipement a gaz consommant une quantit6 maximale de gaz d6tect6e par le
moyen de d6tection d'etat de consommation (6) pendant le fonctionnement du
compteur (9). 4. Dispositif d'arret de gaz selon la revendication 1 dans
lequel: 35        le moyen de detection d'6tat de consommation (6)
comprend.en outre: un discriminateur de claSse (18) pour diviser une plage
pr6d6terminee de d6bit en plusieurs classes et pour decider une classe de
debit, et un moyen de mesure des temps de consommation de gaz continue (19)
pour mesurer des temps d'utilisation continue en rapport avec les classes
respectives, et 40         des periodes de temps de consommation de gaz
continue autorisables en rapport avec les classes respectives sont
positionn6es dans le moyen de reglage de condition initiale sous la forme
de condition initiale, et dans lequel les p6riodes de consommation continue
en rapport avec les classes respectives 



sont m6moris6es dans la m6moire d'6tat de consommation pendant le
fonctionnement du compteur. 45  5. Dispositif d'arret de gaz selon la
revendication 4, dans lequel la memoire d'etat de consommation (11)
memorise simultanement les periodes de consommation continue des classes
respectives de debit. 6. Dispositif d'arret de gaz selon la revendication
1, dans lequel so        le compteur (9) lance l'op6ration de comptage
lorsqu'un signal de d6bit d6passant une valeur pred6terminee est entr6
apres lentree d'un signal de depart du moyen de generation de signal de
depart (10). 7. Dispositif d'arret de gaz selon la revendication 1,
comprenant en outre: 55         un detecteur de signal de remise a l'etat
initial de moyen d'arret (22) pour detecter l'operation d'ouverture du
moyen d'arret (4) ferm6 par signal d'arret, dans lequel lorsque le moyen
d'arret (4) est ferme pendant lop6ration de comptage du compteur (9), le
compteur (9) est efface et l'op6ration effectuee par la m6moire d'6tat de
consommation (11) est arrt~e 13    C   L   M S * et dans lequel un signal
du detecteur de signal de remise a l'etat initial de moyen d'arret est
applique au compteur (9) sous la forme d'un signal de depart. 8 Dispositif
d'arret de gaz selon la revendication 1. comprenant en outre: 5         un
moyen de comptage (25) pour memoriser un nombre d'apparitions d'tats
anormaux en rapport avec les debits etant continus respectifs apres remise
a NWtat initial de condition normale de consommation de gaz dans le moyen
de variation de condition normale de consommation de gaz, et un moyen de
renouvellement de condition initiale (26) pour lancer le compteur et
remettre a l'tat initial une condition initiale sur la base des d~bits
6tant continus respectifs. 70 9. Dispositif d'arret de gaz selon la
revendication 1, comprenant en outre: un detecteur de taux de marge (27)
pour d6tecter un taux de marge representant un rapport de la position
normale de consommation de gaz a un etat de consommation, dans lequel le
compteur (9) est lance pour observe un sch6ma de consommation de gaz
correspondant aux *5     debits et p6riodes continus respectifs lorsque le
signal de sortie du detecteur de taux de marge devie d'une plage
pred6terminee. 10. Dispositif d'arret de gaz selon la revendication 1,
comprenant en outre: un moyen de remise a l'etat initial de condition
initiale (28) pour modifier l'6tat de consommation 20     positionn6 dans
le moyen de variation de condition normale de consommation de gaz en la
condition *          initiale. 25 30 35 40 45 50 55 14    


