
EP0197147B1 Description The present invention relates to a gas shut-off
system for prevention of explosive accidents caused by town gas, liquefied
petroleum gas, and the like, and in particular to a gas shut-off system
comprising a 5  control unit including a microcomputer whereby a shut-off
valve is automatically closed In response to detection of abnormal
conditions such as gas leak which is made by the aid of a gas flow rate
sensor, and using a battery as a power supply. Town gas and LP gas are
being widely used as an energy source for cooking, heating, hot-water
supply, or the like. However, if there is any failure of handling, these
gases can explode and cause a great 10 accident. For example, recently
high, altitude and airtight houses have caused the neighborhood to suffer
damage from gas accidents Therefore, putting safety provisions and gas
devices for prevention of the gas accidents to practical use should be
early achieved in view of social conditions. For prevention of the gas
accidents, fuse cocks, reinforced gas hoses, town gas alarm devices,
shut-off systems associated with alarm devices, and the like have been
hitherto employed. These have not been is  spread to existing houses
because of troublesome installation and are not necessarily effective for
preventing explosive accidents with suicidal intent which account for most
of the accidents. Of the causes of gas accidents, short-time great amount
discharge of raw gas resulting from the separation of a tube from a gas
cock or the intentional opening of a gas cock and abnormal heating or
oxygen deficiency resulting from the forgetting of turning-off of devices
are important factors for the 20 accidents, the accidents with suicidal
intent relating to the former. In these accidents, the flow rate pattern
such as magnitude of gas flow rate and continuous time of flow rate becomes
abnormal as compared with normal conditions. Therefore, it is possible to
prevent a wide range of gas accidents including the accident with suicidal
Intent by automatically shutting off the gas main when the gas flow rate
pattern becomes abnormal. Furthermore, the installation can be improved by
25 combining the system with a gas meter. The estimation of pattern of use,
comparison with an abnormal pattem, and the like can be realized by means
of a microcomputer. DE-A-32 42 750 describes a gas shut-off system
according to the preamble of claim 1 in this system, the actual flow rate
is measured and compared with an upper limit value. If the actual value
exceeds the so upper limit value, the fluid flow is forcibly shut off. An
object of the present invention is particularly to provide a long-life use
for a battery used as a power supply in a system for previously preventing
explosive accidents caused by gas such as town gas and LP gas used as an
energy source for cooking, heating or hot-water supply in a house. A gas
shut-off system according to the present invention comprises the features
of claim 1. It includes a microcomputer 35 programmed in terms of, for
example, explosive limit to shut off the discharging of gas before the
occurrence of gas explosion, by the computation based on gas flow rate and
discharge time. Also included in view of workability is a battery as a
power source. Therefore, a gas shut-off system according to the present
invention is arranged to minimize the consumption of the battery and to
provide a long-time use of the battery. 40    In this system, a gas flow
rate is detected by a flow rate sensor, and a microcomputer determines
whether the flow rate pattern is normal or abnormal on the basis of the
detection of the gas flow rate and actuates a shut-off valve to shut off
the gas in response to the determination of abnormality. This system has
greater ability for prevention of accidents as compared with conventional
gas-accident preventing countermeasures. In addition, hardware is combined
with the gas meter, resulting in easy installation into 45 existing houses
and improving the workability. Preferably, the system comprises a lithium
battery having excellent long-time reallability as a power source, a flow
rate sensor having a reed switch, an exclusive CMOS 4bit 1-chip
microcomputer in which the consumption of current is low, an indicator
including a LED and having an excellent visibility, and a self- hold type
shut-off valve which matches the characteristics of the lithium battery.
The arrangement enables 50 the system to be operated by one lithium battery
over ten years. The reason that a battery has been selected as a power
source of this system is as follows. Namely, in the case of use of the
commercial power, it is required to provide a power cord between a power
line and a gas meter, resulting in complex work and unsuitability for
existing houses. Furthermore, when the power cord is intentionally or
accidentally cut or when the supply of power to this system is stopped due
to 55 service interruption and the like, this system completely becomes
unusable. Therefore, a system including a battery as a power source must be
required. 



However, the duration of service of the battery is limited and therefore it
is required to exchange the battery with a new one when the voltage is
dropped due to consumption. Period of the battery exchange as 2
EP0197147B1 long as possible is desirable for the user because of reduction
of labor Fig. 1 is an illustration of the principle arrangement of a gas
shut-off system according to an embodiment of the present invention; Fig. 2
is a detailed circuit diagram of Fig. 1 arrangement; 5    Fig. 3 is a
diagram showing the microcomputer of Fig. 2 circuit; Figs. 4 and 5 are wave
form charts for understanding the operation of the circuit of Fig. 2; Fig.
6 Is a wave form chart for understanding the operation of an indicator;
Fig. 7 is a diagram illustrating a gas shut-off system according to another
embodiment of the present invention; 10    Fig. 8 is a diagram showing a
gas shut-off system according to a further embodiment of the present
invention; Fig. 9 is wave form chart for undestanding the operation of the
system of Fig. 8; and Fig. 10 is a diagram illustrating a gas shut-off
system according to a still further emboidment of the present Invention. 15
An embodiment of the present invention will be hereinbelow, described with
reference to the drawings. A flow rate sensor 2 which is a means for
measuring a flow rate is mounted on a gas meter 1 as shown In Fig. 1. A
signal from the flow rate sensor 2 is applied to a control unit 3 for
performing the determination of gas shut-off. The control unit 3 computes a
gas flow rate and generates a gas shut-off signal when the gas flow rate
meets predetermined conditions in terms of an abnormal flow rate. In
response to the gas 20 shut-off signal, a shut-off valve 4 provided in a
gas passage is actuated to close the gas passage. Furthermore, the control
unit 3 is responsive to signals from abnormality sensors such as an
earthquake sensor and a CO sensor to generate the shut-off signal to shut
off the gas passage when predetermined conditions are satisfied. The
control unit 3 includes a microcomputer programmed to effect the
determination of the gas shut-off, 25 the microcomputer generating a
shut-off signal to close the shut-off valve 4 when gas continuously flows
for a predetermined time period. Namely, in the case of abnormally great
flow rate, the shut-off signal is generated during a short time, whereas
even if the flow rate Is small, the determination of gas leak is made when
the flow rate is not varied over a long time and the shut-off signal is
generated, so that the discharge of gas Is automatically stopped before
reaching the explosive limit even if a closed space Is filled with gas. 30
This is effective for the abnormal condition that raw gas is continuously
discharged with the cock of a gas device provided in a room being opened.
Furthermore, an earthquake sensor is effective as means for preventing the
leak of raw gas and explosive accident caused by the damage of the gas
passage provided downstream of the gas meter 1 or the connecting portion
between the gas passage and the gas device due to earthquake, while a CO
sensor 35 is effective as means for detecting the permeation of carbon
monoxide (CO) in a room due to incomplete combustion of a gas apparatus.
These sensors are provided as an abnormality sensor. The microcomputer of
the control unit 3 can be set to a standby mode. The standby mode means a
condition in which the microcomputer waits for a specific signal, i.e., an
interruption signal. When the signal is received In the condition, It
returns to a normal operating condition (operating mode). Generally,
current 40 required when the microcomputer is in the standby mode is
several percents of the current required In the operating mode, the value
of the current being small. The reason is that most of functions are
stopped in the standby mode. The control unit 3 receives an output of the
flow rate sensor 2 arranged to count the reciprocating movements of the
diaphragm of the gas meter and determines whether or not the gas flow rate
periodically 45  read Is coincident with the gas aptitude use condition
previously programmed. If the gas flow rate is coincident with the aptitude
use condition, the measurement of flow rate is subsequently made. On the
other hand, if it does not agree therewith because of abnormality, a gas
shut-off signal is generated to shut off the shut-off valve 4. The
comparison of the gas flow rate and the gas aptitude use condition is made
for an extremely short time, and the microcomputer is in the standby mode
except this comparison process, 



50 resulting in considerably preventing the consumption of the battery. The
circuit including the control unit 3 is shown in detail in Fig. 2. A flow
rate signal from the flow rate sensor 2 provided in the gas meter 1 is
inputted through an interruption input terminal iNT1 to the microcomputer 6
of the control unit 3. A signal Indicative of abnormality from the
abnormality sensor 5 Is supplied through an abnormality sensor processing
circuit 7, 55  an OR gate 11, and an interrupt input terminal iNT2 to the
microcomputer 6. The abnormality sensor processing circuit 7 comprises, for
example, a chattering absorption circuit if the abnormality sensor 5 has a
contact output. The shut-off output is applied from an output terminal o1
through a shut-off valve driver 8 to the shut-off valve 4. The reference
numeral 9 represents a return signal detecting circuit for detecting a
EP 0197 147 B1 return signal when the shut-off valve 4 is manually opened
after the shut-off. Since a battery 13 is used as a system power source, a
valve of one-shot self-hold type in which electromagnetic energy is not
required for maintaining the the opening and closing conditions is employed
as the shut-off valve 4. In order that the shut-off valve 4 is of the
one-shot self-hold type, for example, magnetic force of a 5  permanent
magnet is used for maintaining the shut-off valve 4 to the opening
condition, and for setting the same to the closing condition, an one-shot
current is applied to an electromagnetic coil so as to generate the
magnetic force having a polarity inverse to the polarity of the permanent
magnet and the shut-off valve 4 Is set to the closed condition by means of
both the electromagnetic force and the force of a spring and then
maintained in the closed condition by the aid of only the force of the
spring. Setting the same again to 10  the opening condition is achieved by
an external force such as manual force. At this time, the electromag- netic
coil generates counter-electromotive force. Therefore, this
counter-electromotive force developed across the electromagnetic coil of
the shut-off valve can be used as the return signal. When this counter-
electromotive force is applied to a junction type N channel FET 10 making
up the return signal detecting circuit 10. this FET 10 becomes OFF during
the time period that the counter-electromotive force is below 16 cut-off
voltage. The output of the return signal detecting circuit 9 is supplied
through the OR circuit 11 and the input terminal iNT2 to the microcomputer
6 and therefore only one OR circuit 1 1 can be used as a logic circuit. The
reference numeral 19 represents a light emitting diode which is one kind of
indicators for indicating that the shut-off valve 4 is in the shut-off
condition, only one diode being used. The light emitting diode 19 is
controlled through an output terminal o5 of the microcomputer 6. 20     The
operation made in accordance with such an arrangement will be described
hereinbelow. When the shut-off valve 4 is set to the opening condition, the
first output terminal o3 of the microcomputer 6 is set to a high level and
the abnormality sensor processing circuit 7 is in the operating condition,
while the second output terminal o4 is set to a low level and the return
signal detecting circuit 9 is in the non-operating condition. In these
conditions, only an abnormality signal of the abnormality sensor 5 25 is
inputted through the abnormality sensor processing circuit 7 and the OR
circuit 11 to the input terminal iNT2. When the shut-off valve 4 is closed
in response to the occurrence of abnormality, the first output terminal o3
of the microcomputer 6 becomes low level and the second output terminal o4
becomes high level, whereas the abnormality sensor processing circuit 7 is
set to the non-operating condition and the return signal detecting circuit
9 is set to the operating condition. In response to the return of the
shut-off 30 valve 4, Its electromagnetic coil generates a
counter-electromotive force, and when the counter-electromo- tive force is
less than the cut-off voltage of the FET 10. the FET 10 is set to the off
condition and its drain voltage becomes high level which is in turn applied
through the OR circuit 11 to the input terminal iNT2. Fig. 3 is an
illustration of the arrangement of the microcomputer 6. The microcomputer 6
has a standby mode as described above and the standby control Is performed
as follows. 35     A stop command from a CPU stops the operation of a
system clock generator 21, and therefore the system clock [err] is stopped
and the microcomputer 6 is set to the standby mode. Thereafter, in response
to the application of an interrupt signal through the input terminal iNT2,
the system clock generator 21 is again energized so that the microcomputer
is returned to the operating mode. The power-supply current [err] in the
standby mode is several percents of the consumed current in the operating
mode. this being very small. 40     A timer 14 comprises a generator for
oscillating a crystal 12. a divider for dividing the frequency of the
generator, and a counter for counting time-base signals produced by the
divider. Fig. 4 is a timing chart in terms of the circuit of Fig. 2. This
timing chart represents the condition that the shut-off valve 4 is closed
In response to the flow rate sensor 2 detecting that the gas flow becomes 



more than a predetermined flow rate. 45     Before a time [err] the
shut-off valve 4 is not closed and therefore an output terminal o2 of the
microcomputer 6 has low level (Lo) and the flow rate sensor 2 is set to the
active, condition. The output of the output terminal o3 thereof is Hi, the
output of the output terminal o4 is Lo. the abnormality sensor processing
circuit 7 is set to the active condition, and the return signal detecting
circuit 9 is set to the inhibited condition. These conditions are
maintained until the shut-off of the shut-off valve 4. so    In response to
the flow of gas, the flow rate sensor 2 is turned on and off in accordance
with the gas flow rate. When the flow rate sensor is turned on at the time
[err] the input signal to the input terminal iNT1 of the microcomputer 6 is
changed from Lo to Hi and the microcomputer 6 allows an interrupt to occur
in response to the positive edge, and therefore the microcomputer is
transferred from the standby mode to the operating mode. The microcomputer
measures the time [err] between the previous iNT1 interrupt and the 55
present interrupt by means of a timer and then compares the measured time
[err] with a shut-off condition [err] previously stored in a ROM  When
[err] >TF determination is made wherein the gas flow rate is small and no
shut-off is performed. The timer 14 is again energized and "STOP" command
is again executed to be set to standby mode. The above processes take a
time [err] and hereafter similar operations will be effected 4
EP0197147B1 whenever the input terminal iNT1 interrupt occurs. At a time
t2, the flow rate sensor is set from on to off and the input of the input
terminal iNT1 of the microcomputer 6 is varied from Hi to Lo. However, this
negative edge results in no interrupt. At a time t3, the flow rate sensor
is set from off to on and therefore interrupt occurs. Although the
microcomputer 6 again makes the operating mode, because of T1 > [err] It is
5  further set to the standby condition. Thereafter, when the gas flow rate
is abnormally increased, the on and off of the flow rate sensor 2 become
shorter. This is detected by the microcomputer 6 set to the operating mode
at a time t4. In this case, the determination is made as T2 < [err] and,
therefore, the microcomputer generates a shut-off signal through the output
terminal o1 by a time period [err] When the generation of the shut-off
signal is terminated at a time t5, the output of the output terminal o2 Is
set to Hi, the output of 10 the output terminal o3 is set to Lo, the input
terminal iNT1 input from the flow rate sensor 2 is set to inhibited
condition, and the abnormality sensor processing circuit 7 is set to
inhibited condition. After the termination of these processes, at a time
t6, the output terminal o4 is set to Hi and the return signal detecting
circuit 9 ius set to the active condition. The reason that these processes
are not performed at the time t5 but performed at the time t69 after an
appropriate time from the time t5, is to prevent a counter- 15
electromotive force (negative voltage) produced at the time t5 by the
turning-off of current passing through the coil of the shut-off valve from
being detected as a return signal. Thereafter, the microcomputer 6 is set
to the standby mode and then waits for an interrupt Input (INT2) from the
return signal detecting circuit 9. When the shut-off valve Is manually
opened at a time t7, a counter-electromotive force (negative voltage) is
developed in the coil of the shut-off valve. The FET 10 is turned off by
the negative voltage and 20 therefore a positive edge from Lo to Hi is
inputted to the input terminal iNT2 of the microcomputer. Thereby, the
microcomputer 6 is set to the operating mode, confirms that the shut-off
valve 4 has been opened, and returns the outputs of the output terminals
o2, o3, and o4 to the conditions before the shut-off (before the time t4)
at a time t8. Thereafter, the microcomputer 6 is set to the standby mode
and waits for an Interrupt Input (INT1) from the flow rate sensor or an
interrupt input (INT2) from the abnormality sensor. 25     An output
terminal o5 of the microcomputer 6 generates a signal for turning on and
off the light emitting diode 19 after the time t6, that is, when the
shut-off valve 4 is set to the closed condition. The turning on and off
mode is employed for reducing the consumption of the battery for
indication. Namely, If the duty for the lighting is 1/100, the average
current consumption also becomes 1/100. This can be easily realized by, for
example, lighting it by 16 msec at intervals of 1.6 second. Such an
indication is easily visible. When a so  return signal is inputted at the
time t7, the microcomputer 6 outputs a lighting signal from the output
terminal o5 by a time period longer than the lighting time (for example, 1
sec in the case of the lighting time of 16 msec), so that the fact that the
return signal Is inputted to the microcomputer 6 is indicated to the
outside. This is performed to Indicate that the return operation has been
accurately effected. Fig. 5 is a timing chart for explaining the conditions
when the abnormality sensor 5 of Fig. 2 circuit is 35 energized. When
abnormality has been detected by the abnormality sensor 5, the detection
signal is inputted as 



an interruption signal to the Input terminal iNT2 (time 12). In this case,
the microcomputer is set from the standby mode to the operating mode to
check a signal supplied to the input terminal INT2. The shut-off condition
that the shut-off Is performed when abnormal state is continued over a
predetermined time TA is 40 stored in a ROM of the microcomputer 6. At a
time t13, since the abnormal state has been continued by the predetermined
time [err] the microcomputer 6 outputs a time [err] shut-off signal from
the output terminal o1. The operations after the time 13 are similar to the
operations after the time t4 in Fig. 4. Here, a detailed description Is
made in terms of the indication by the light emitting diode 19. Only one
light emitting diode is used for indicating the shut-off and return. The
shut-off is indicated by turning on and 45 off the diode, while the return
of the shut-off valve Is indicated by lighting the same for a long time.
The shut-off, as indicated in Figs. 3 and 4, is roughly divided into
shut-off caused by flow rate and shut-off caused by the abnormality sensor.
Because the shut-off cause is different, it is desirable that the shut-off
cause can be estimated in accordance with the indication. Therefore, the
turning-on and off pattern for indicating the shut-off condition is made as
shown in Fig. 6, for example. In Fig. 6, the reference character a 50
represents the turning on and off pattern of the shut-off caused by flow
rate and character b designates the pattern of the shut-off caused by the
abnormality sensors. Such variations of the turning-oF and off pattern can
be easily realized in accordance with the program of the microcomputer 6.
In Fig. 6, In any cases, one lighting is performed at every period TL and
the average currents required for the indication are equal to each other.
55     Now, a light emitting diode which has one package and enables to
emit two different colors (generally, red and green) is available. If the
diode is used, the output of the microcomputer 6 is increased by one and,
in accordance with the pattern of Fig. 6b, when the shut-off is caused by
flow rate, the indication can be made with green, and when it is caused by
the abnormality sensor, the indication can be made with red. 5    EP0
197147B1 With the shut-off valve 4 being opened, only when the flow rate
sensor 2 is varied from off to on and the abnormality sensor 5 detects
abnormality, the microcomputer 6 Is set to the operating mode. Furthermore,
even if it is in the operating condition, after the termination of
predetermined processes, it is again returned to the standby mode.
Therefore, the time period [err] set to the standby mode is longer than 5
the time period [err] set to the operating condition. The average current
[err] is expressed as follows. [err] where: [err] =    power-supply current
in standby mode 15   [err] =    power-supply current in operating mode For
example, when [err] It will be seen from the above equation that the
current [err] is about 1/5 as compared with [err] in the operating 30 mode.
Therefore, using the same battery, the operating time period becomes five
times longer. Furthermore, the FET 10 of the return signal detecting
circuit 9 is set to the on condition because the voltage between its drain
and gate is zero, and current does not flow between its drain and source
because the output of the output terminal o4 Is Lo, resulting In prevention
of useless consumption. The reason Is that it is not required to detect the
return because the shut-off valve 4 is in the opening condition. 35     On
the other hand, with the shut-off valve 4 being closed, the output of the
output terminal 62 of the microcomputer 6 is Hi and the output of the
output terminal o3 thereof is Lo, and therefore even if the flow rate
sensor is turned on or the abnormality sensor 5 is set to abnormal
condition, current does not flow through them, resulting in no uselessness.
In addition, because the light emitting diode 19 is turned on and off, it
is possible to reduce the average 40 consumed current as compared with
lighting. Fig. 7 Illustrates another embodiment of the present invention. A
logic circuit 15 receives a signal from the abnormality sensor 5 through
the abnormality sensor processing circuit 7 when the shut-off valve 4 is
opened and then inputs the signal through the input terminal INT2 to the
microcomputer 6. On the other hand, when the shut-off valve 4 is closed  a
return signal from a return signal generating section 16 45 comprising a
reed switch and so on is inputted through a return signal processing
circuit 20 to the microcomputer 6. In the embodiment of Fig. 2, the outputs
of the output terminals o3, o4 of the 



microcomputer 6 control the abnormality sensor processing circuit 7 and the
power supply of the return signal detecting circuit 9. However, in the
embodiment of Fig. 6, the gate of the logic circuit 15 is controlled. That
is, when the shut-off valve 4 is opened, the output of the output terminal
o3 of the microcomputer 6 is 50 Hi, the output of the output terminal o4
thereof is Lo, an AND gate 15A Is set to active condition, an AND gate 15B
Is set to inhibited condition, and the output of the abnormality sensor
processing circuit 7 is inputted to the input terminal INT2 of the
microcomputer 6. Furthermore, when the shut-off valve 4 is closed, the
outputs of the output terminals o3, o4 of the microcomputer 6 become
inverse, the AND gate 15A is set to the Inhibited condition, the AND gate 1
5B is set to the active condition, and the return signal is 55 Inputted to
the Input terminal INT2. A further embodiment of the present invention will
be described with reference to Fig. 8. The arrangement shown In Fig.8 does
not Include the above-described abnormality sensor 5. A control unit 3
includes a microcomputer 6 having a standby mode function. The
microcomputer 6 is switched between the    EP 0 197 147 B1 operating mode
and the standby mode in accordance with software. Here, the operating mode
means the condition that the microcomputer 6 is normally operating, and in
this case all functions are set to the operating conditions. On the other
hand, since the functions are almost set to the stop condition In the
standby mode, the consumed current is reduced to about several percents of
that of the operating mode. 5  After the microcomputer 6 is once set to the
standby mode, it maintains the standby mode until a return signal from a
return signal generating section 16 is inputted to its interrupt input
terminal iNT2. In response to the input, the microcomputer is again set to
the operating mode. Namely, as shown in Fig. 9, when the microcomputer 6 is
in the operating mode, a shut-off signal is generated at a time t1. When
the shut-off valve 4 Is set to the closed condition at a time t2, the
return signal generating section 16 is switched from 10 on to off. When
time goes on to t3, that Is, a predetermined time period has elapsed from
the time t1, the generation of the shut-off signal is stopped. Thereafter,
the microcomputer 6 is switched from the operating mode to the standby mode
at a time t4. When the shut-off valve 4 is set to the opened condition at a
time t5 the return signal generating section 16 is set to on and a return
signal is inputted to the interruption input terminal iNT2 of the
microcomputer 6. and therefore the microcomputer 6 is again switched from
the is standby mode to the operating mode to start to read a signal from
the flow rate sensor 2. A still further embodiment of the present Invention
will be described with reference to Fig. 10. In Fig. 10 arrangement, the
disconnection of the shut-off valve 4 can be detected. In Fig. 10, the
reference numeral 13 represents a battery and the on and off of a reed
switch of a flow rate sensor 2 are converted into Hi and Lo voltage signals
which are in turn inputted to the input terminal 20 INT1 of the
microcomputer 6. Numeral 16 designates a return signal generating section
(which uses a reed switch), and a return signal processing circuit 20
converts the on and off of the reed switch 16 into Hi and Lo voltage
signals and inputs them to an input terminal iNT3 of the microcomputer 6.
In the shut-off condition, the reed switch 16 is off and the output of the
return signal processing circuit 20 is Lo. Numeral 17 represents a
disconnection detecting section which has a transistor 18. 25     The
microcomputer 6 receives a signal from the flow rate sensor 2, processes
the signal in accordance with a predetermined process procedure, and checks
whether or not the shut-off should be performed. If the shut-off condition
is satisfied, a shut-off signal is outputted from the output terminal o1 to
a shut-off valve driver 8. In the process procedure, for example, It Is
performed to check whether or not the flow rate detected by the flow rate
sensor 2 keeps a constant value over a predetermined time period. If it is
over, 30 the used time is longer than the normal use time of the equipment
corresponding to the flow rate and such a condition is considered as an
abnormality, and therefore a shut-off signal is outputted for a required
time period. In the shut-off condition, since the reed switch 16 of the
return signal generating section is off, the input terminal iNT3 is set to
Lo. Next when the shut-off valve 4 is manually opened, the reed switch 16
of the return signal generating section is turned on and the output of the
return signal processing circuit 20 35 becomes Hi, and thereby the
microcomputer 6 can recognize the fact that the shut-off valve 4 has been
set to the opened condition. The Hl signal is outputted periodically (for
example, every 24 hours) from the output terminal o2 to energize the
disconnection detecting section 17. This is performed using the internal
timer 14 (Fig. 3) of the microcomputer 6. The output time period of the Hi
signal is established so as not to operate the shut-off valve 4. When the
output of the output terminal o2 becomes Hi, voltage is applied to 40 the
emitter of the transistor 18. If the electromagentic coil of the shut-off
valve 4 9is normal without 



disconnection, a base current lb flows so that the transistor 18 is turned
on. Therefore, the collector voltage Ec of the transistor 18 becomes Hi and
is inputted to an input terminal i2 of the microcomputer 6. The
microcomputer 6 can check the presence or absence of the disconnection of
the electromagnetic coil of the shut-off valve 4 by receiving the condition
of the input terminal port i2 when Hi signal is outputted through 45 the
output terminal o2. If the electromagnetic coil of the shut-off valve 4 is
normal, the Hi signal is inputted. If there is a disconnection, the Lo
signal is inputted. When disconnected, a turning-on-and-off signal is
outputted from the microcomputer 6 to an Indicating section (light emitting
diode 19) to inform an user. In this case, the turning on and off period Is
shortened to allow an easy distinction between this turning on and off
indication and the turning on and off indication at the time of shut-off.
As understood from the above, the present invention relates to a system
which is more effective in preventing gas accidents such as explosions
resulting from the separation of a rubber tube from a gas cock and the
Intentional opening of a gas cock and a fire and oxygen deficiency
resulting from the forgetting of turning-off of devices, as compared with
conventional countermeasures. Furthermore, the system is combined with a
gas meter and uses a battery having long time reliability as 55 a power
source. Therefore, it is possible to maintain high reliability for a long
time and to employ the system for existing houses. 7    EP 0 197 147 B1
Claims 1. A gas shut-off system comprising: flow rate measuring means (2)
provided in a gas passage for measuring a gas flow rate therein to 5
generate a signal indicative of the measured gas flow rate, shut-off means
(4) provided In said gas passage to allow shutting off the flow of gas, and
a control unit (3) storing data representative of a proper use condition of
gas and coupled to said flow rate measuring means (2) and said shut-off
means (4), said control unit (3) determining a use state of gas on the
basis of the flow rate signal from said flow rate measuring means (2) and
further 10     determining an abnormality when the use state departs from
the proper use condition and outputting a shut-off signal to said shut-off
means (4) in response to the determination of abnormality, characterized in
that said gas shut-off system is powered by a battery (13), that said
control unit (3) has mode switching means (6) whereby said control unit (3)
is allowed to be 15    switched from a standby mode to an operating mode,
that said control unit (3) switches by itself to said standby mode after
the output of said shut-off signal, that said shut-off means (4) generates
a return signal when being set to the opening condition, and that said
control unit (3) is switched from said standby mode to said operating mode
in response to an input of said return signal to said mode switching means
(6). 20 2. A gas shut-off system as claimed in claim 1, further comprising
indicating means (19) for indicating a plurality of different states of the
system with a plurality of turning-on-and-off patterns, said indicating
means using one indicator, and said indicating means informs a state to the
exterior with a first pattern indicated when a gas shut-off is performed
and 25     a second pattern indicated when said shut-off means (4) is
returned to the opening state. 3. A gas shut-off system as claimed in claim
1 or 2, further comprising an abnormality sensor (5) for detecting
abnormalities such as earthquake and discharge of CO gas and generating an
abnormality signal in response to the detection, and wherein 30     said
control unit (3) Is responsive to said abnormality signal to generate said
shut-off signal so that said shut-off means (4) is set to the closing state
to shut off the flow of the gas. 4. A gas shut-off system as claimed in
claim 1, 2 or 3, wherein said shut-off means (4) comprises an
electromagnetic coil, and further comprising disconnection detecting means
for detecting a disconnec- 35    tion of said electromagnetic coil by
flowing a current through said electromagnetic coil. 5  A gas shut-off
system as claimed in claim 4, wherein a flowing time period of said current
for the detection of the disconnection thereof is shorter than that of the
shut-off signal and said current is periodically supplied to said
electromagnetic coil, and further comprising indicating means for
indicating 



40    the disconnection of said electromagnetic coil. Revendloations 45  1.
$ystme de coupure de gaz comprenant: un moyen (2) de mesure de debit
dispose dans un passage de gaz pour mesurer un d6bit de gaz dans ce passage
afin d'engendrer un signal indicatff du debit de gaz mesur6, un moyen (4)
de coupure dispose dans ledit passage de gaz pour permettre la coupure du
courant de gaz, et 60     un dispositif de commando (3) stockant des
donndes representatives d'une condition d'utilisation corrects du gaz et
coupl4 au moyen (2) de mosure de debit et au moyen (4) de coupure, le
dispositif de commands prdcit4 (3) determinant un dtat d'utllisaton du gaz
en se basant sur le signal indicatif du debit en provenance du moyen (2) de
mesure de debit et determinant, en outre, une anomalle lorsque I'dtat
d'utilisation s'4loigne de la condition d'utillsation appropride et
envoyant un signal de coupure 56     audit moyen (4) de coupure en rdponse
a la determination de l'anomalie, caractfrIs6 en ce quo: le systeme de
coupure de gaz est alimentd par une batterie 6lectrique (13), le dispositif
de commande (3) comports un moyen (6) de commutation de mode grace auquel
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dispositHf de commande (3) pout 8tre commute d'un mode veille a un mode
fonctionnement, lo dispositif de commando (3) passe de lui-mlme en mode
velile apres l envoi du signal de coupure, be moyen de coupure (4) engendre
un signal de retour lorsqu'fl est placd dans ltetat ouvert, et le
dispositif de commando (3) passe du mode veille au mode fonctionnoment en
reponse 3 I application 6     du signal de retour audit moyen (6) de
commutation de mode. 2. Systeme de coupure de gaz salon la revendication 1,
comprenant en outre un moyen d'indication (19) pour Indiquer une pluralit6
detats dlff~rents du systeme suivant une plurallt6 de combinalsons
douverture et de fermeture, (edit moyen d'indication utilisant un soul
indicateur et ledit moyen 10     d'indlcation onvoyant vers l'exterieur une
information de6tat a l'aide d'une premlere combinaison indiquee quand une
coupure de gaz esat effectu6e et d'une seconde combinalson indlquee lorsque
lo moyen de coupure (4) est ramene dans l'etat ouvert. 3  Systbme de
coupure de gaz solon la revendication 1 ou 2, comprenant en outre un
detecteur (5) 15     d anomaiie pour d~tecter lee anomalies, tefles qu'un
tremblement de terre et une ddcharge de gaz CO, et engendrant un signal
d'anomalie en repQnse A la d6tectlon, et dans loquel to dispositif de
commands (3) reagit au signal d'anomalle pour ongendrer le signal de
coupure de maniere quo le moyen de coupure (4) solt place dans I 6tat ferme
pour couper l'dcoulement du gaz. 20 4. Systbme de coupure de gaz selon la
revendication 1, 2 ou 3, dans loquel le moyen de coupure (4) comprend une
bobine 6lectromagnetique, le systeme comprenant en outre un moyen de
d~tection de d~branchement pour d6tecter le debranchoment de la bobine
4lectromagnftique a l'alde de la circulation dtun courant a travers cette
bobine dlectromagnrtique. 26 h  Systeme de coupure de gaz solon la
revendication 4, dans loquel la periode de temps de circulation du courant
pour detecter le debranchement de la bobine est plus courts quo cells du
signal de coupure et ledit courant eat foumi periodiquement A la bobine
leoctromagn~tique, et le systeme comprenant en outre un moyen d'indication
pour Indiquer Io d*branchement de la bobine 6lectromagndtlque. 90 Anspr~che
1. Gasabstellsystem, das olne Strdmungsme8vorrichtung (2), die in elnem
GasdurchlaD zum Massen elner Gasstromungsge- 35     schwindigkcolt In
diesem angebracht ist, um ein die gemessene Gasstromungsgeschwindigkeit
anzei- gendes Signal zu erzeugen, eine in dem GasdurchlaB angebrachte
Absperrvorrichtung (4), durch die die Gasstromung abstellbar ist, und sine
Steuereinhelt (3) enthtilt, die Daten speichert, welche sine Bedingung fUr
die angemessene 40     Nutzung des Gases darstallen, und die mit der
Str6mungsmelvornichtung (2) und der Absperrvorrlch- tung (4) verbunden Ist,
wobel die Steuereinheit (3) aus dem Strimungsgeschwindigkeltssignal der 



Stromungsmel3vorrichtung (2) elnen Gasnutzungszustand ermittelt sowle
ferner eine Abnormalitlt ermittelt, wenn der Nutzungszustand von der
Bedingung fOr die angemessene Nutzung abweicht, und im Ansprechen auf die
Ermittlung der Abnorrnalit~t ein Abstellsignal an die Absperrvorrichtung
(4) 46     abgibt. dadurch gelkennzeichnet, daB das Gasabstollsystem
mittils elner Batterie (13) betrieben ist, dal die Steuereinheit (3) sine
Betriebsart-Schalteinrichtung (8) hat, durch die die Steuereinhelt (3) von
einer Bereitschaftsbetriebsart auf sine Arbeitsbetriebsart umschaltbar ist,
60     daB sich die Steuereinhelt (3) nach der Abgabe des Abstellsignais
selbst auf die Bereitschaftsbetriebs- art schaitet, daB die
Absperrvorrichtung (4) ein ROckstellsignal erzeugt, wenn sle in den
6ffnungszustand eingestellt wird, und daB die Steuerelnhelt (3) Im
Ansprechen auf eine Eingabe des RUckstellsignals in die Betriebsart- 56
Schaitetnrichtung (8) von der Bereitschaftsbetriebesart auf die
Arbeltsbetriebuart umgeschalftt wird. 2. Gasabstellsystem nach Anspruch 1,
das femer eine Anzeigeeinrichtung (19) i!n das Anzelgen elner Vletzahl
verschledener Zustlinde des Systems mit einer VieIzahl von Emn- und
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enthfilt. wobel die Anzeigeeinrichtung elne elnzelne Anzeigevorrichtung
einsetzt und nach auBen hin einen Zustand mit elnem ersten Muster, welches
anzeigt, daBi elne Gasabstellung ausgef0hrt ist, und elnem zwelten Muster
meldet, das anzeigt, dafl die Absperrvorrichtung (4) in den
O5flnungszustand zur~ckgestellt let. 6 3  Gasabstellsystem nach Anspruch 1
oder 2, das femer elnen Abnormalitatssensor (5) fur das Erifassen von
Abnormalltaten, wie Erdbeben und das Ausstrcimen von CO-Gas und fOr das
Erzeugen eines Abnormallifttsignals im Ansprechen auf die Erfassung enthait
und in dem die Steuereinheit (3) auf das AbnormaiItitssignal durch des
Erzeugen des Abstellsignals anspricht. so dai3 die Absperrvorrichtung (4)
10    in den Schlieflizustand ft'r das Abstellen der Gasstr6mung
elngestellt wird. 4. Gesabstellsystem nach Anspruch 1. 2 oder 3, in dem die
Absperrvorrichtung (4) eins Elektromagnet- wicidung enthalt und dar femer
elne Untarbrechungsermittlungseinrichtung fUr das Ermitteln einer
Unterbrechung der Elektromagnetwkkicung durch Hindurchloiten elnes Stroms
durch die Elektromagnet- 75     wicklung enthYlt. 5. Gasabstellsystem nach
Anspruch 4, in dem die FlieBzeitdauer des Stroms flr das Ermitteln der
Unterbrechung desselben kUrzer als diejenige des Abstellsignals ist und der
Strom der Elektromagnot- wicklung periodisch zugefUhrt wird, und das femer
eine Anzeigevorrichtung fUr das Anzeigen der 20     Unterbrechung der
Elektromagnetwicklung enth~it. 25 30 36 '   40 45 50 55    


