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rate, and the time of continuous gas consumption with the flow rate exceeds
a predetermined time per- FIELD OF THE INVENTION AND RELATED ART
iod which is determined corresponding to an average STATEMENT
normal consumption rate thereof, the state is detect- 5   ed as an abnormal
state and supply of the gas is in- 1. FIELD OF THE INVENTION
terrupted (by gas shutoff function at excess of a pre- determined
continuous use time). The present.invention relates generally to a gas  The
respective predetermined reference values shutoff apparatus for a gas
equipment using a town  of these "total flow rates", limit of increase of
flow gas or liquefied petroleum gas, and more particularly  10  rate" and
"continuous use time are decided, for ex- to a gas shutoff apparatus for
preventing gas explo-  ample, corresponding to a rated measurement ca- sion
orgas poisoning due to a gas leakage from a gas  pacity in the respective
consumer. A prior art gas supply tube or gas equipment.
shutoff apparatus embodying the above-mentioned method is disclosed in the
Japanese published unex- 2. DESCRIPTION OF THE RELATED ART            15
amined patent application (Tokkai) Sho 63-101619 and 108118, for example.
The greater part of gas accidents are caused by   GB-A-1182786 describes a
method and appara- escape of unburned gas such as town gas orliquefied  tus
for preventing the accumulation of an explosive petroleum gas (hereinafter
is referred to as the gas).  amount of a gas in a chemical reactorto which
the gas The gas escapes when a main cock for supplying the  20  is fed as a
reactant. The flow rate of the gas is meas- gas to a gas equipment Is
opened without burning of  ured and compared with a delayed flow rate
signal. the gas, when unexpected disconnection of a rubber  Reduction of
flow orshut-off occurs when a predeter- tube supplying the gas to the gas
equipment occurs  mined difference occurs. or the rubber tube has cracks
thereon, for example.   Patent Abstracts of Japan vol. 7 no.47 (M- In order
to prevent escape of the gas In the prior art,  25  196)(1192) 24th
February 1983 & JP-A-57195978 an automatic shutoff valve, a reinforced
tube, an  describes apparatus to control discharge of unburnt alarm to
detect the escaping gas and an automatic  gas by measuring flow rate,
determining averageflow gas shutoff system which is connected to the alarm
rate at intervals, and comparing with a standard aver- etc. are used.
age value, or a duration time, to issue a shutoff signal However, the
automatic shutoff valve usually  30  when necessary. US-A-4589435 discloses
a water cannot be activated under a small flow rate of the es-  shut-off
valve which shuts off if water flows for more caping gas, and the escape of
the gas cannot be in-  than a predetermined time. terrupted. On the other
hand, in the gas alarm, it only  EP AO 264 856 (published 27.04.88)
discloses In generates an alarm, and therefore, if a person is ab-  Fig. 10
an arrangement with first and second starting sent from there or fails to
notice it, the main cock can-  35  signal generators coupled to a timervia
an AND-gate, not be shut, and dangerous escape of the gas cannot  and in
Fig. 11 the use of a shutoff reset signal line to be interrupted.
Furthermore, with regard to the auto-  the timer. matic gas shutoff system
connected to the alarm, in-  FIG.1 is the block diagram of a modified form
of stallation of such system to existing houses is difficult  the prior art
gas shutoff apparatus of the Tokkai Sho owing to its high cost and
necessity of connecting   40  63-101619. Referring to FIG.1, a flow rate
measure- construction. Moreover, the above-mentioned con-  ment means 1
detects a flow rate of the gas flowing ventional countermeasures are not
effective to gas  from a gas supplytube to a gas equipment, and it gen-
suicide which is liable to cause gas explosion.   erates a flow rate signal
corresponding to the flow In orderto improve these defects, recently, a gas
rate. A consumption state detection means 2 detects shutoff apparatus for
preventing the gas explosion or  45  a "consumption state" which is
represented by a max- gas suicide has been developed for household use. In
imum flow rate, a total amount of gas consumption or such gas shutoff
apparatus, a flow rate of the gas is  a time period of continuous gas
consumption, on the detected, and when the flow rate exceeds a predeter-
basis of the flow rate signal. mined total flow rate per a predetermined
time period,  A "reference consumption condition" is repre- occurrence of
an abnormal state is detected and sup-  50  sented by combination of
reference values of the ply of the gas is interrupted (by shutoff function
atex-  "maximum gas flow rate", the "total amount of gas cess of a
predetermined total flow rate). Then, when  consumption and the "time
period of continuous gas the flow rate greatly increases and is
significantly  consumption". Therefore, the words reference con- larger
than a predetermined flow rate, an abnormal  sumption condition generally
imply any one of the state is detected, and supply of the gas is
interrupted  55  above-mentioned three. These values are used as (by
shutoff function at excess of a predetermined limit  reference condition to
produce a shutoff signal. An of flow rate). Moreover, when the gas
equipment con-  "initial consumption condition" Is determined by an
tinuously consumes gas without variation of a flow  initial consumption
condition setting means 3. Then 2    3                  EP 0 333161 B1
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the Initial consumption condition is set or varied in a  sued from the
consumption state judging means 4, varying means 10 in compliance to the
reference con-  and further, output data from the initial consumption
sumption condition for starting operation of the gas  condition setting
means 3 is cleared and the initial shutoff apparatus.
consumption condition is set as a reference con- Data of the reference
consumption condition of   5   sumption condition. the varying means 10 for
reference consumption con-         However, in the above-mentioned
constitution, dition is applied to a consumption state judging  from the
point of time when the starting signal gener- means 4. Further, data of the
consumption state de-  ating means 8 operates, for instance from the time
tection means 2 is also applied to the consumption  when a push-button
switch is pressed at first, orwhen state judging means 4. The data of the
consumption   10  an outside signal transfer means operates, the shut-
state detection means 2 Is compared with the data of  off means 5 restores.
Therefore, the time-counting the reference consumption condition at the
consump-  starts from the time when the reset signal is Inputted tion state
judging means 4. Then, when value of the  to the starting signal generating
means 8. Conse- consumption state exceeds that of the reference con-
quently, there is such problem that useless and unde- sumption condition,
and a shutoff signal for closing a   15  sirable time-counting Is carried
out when no actual valve Is Issued to the shutoff means 5.           gas
consumption is made, for instance, due to a long A timer 7 measures a
predetermined time period  time travelling. by means of a starting signal
which is issued from a starting signal generating means 8. A consumption
SUMMARY OF THE INVENTION state memory means 9 memorizes the consumption
20 state of the house, wherein this gas shutoff apparatus  The Invention is
as defined in claims 1 and 3. is installed, on the basis of the flow rate
signal issued  An actual or present consumption state is meas- from the
flow rate measurement means 1 during an  ured during a time period given by
the operation of the operation time period of the timer 7. The time period
timer, and a reference consumption condition is set is selected in the
order of two weeks or one month,  25  on the basis of the data of the
actual consumption for example. Then the "total amount of the gas con-
state after lapse of the time period of the timer, and sumption, the
"maximum gas flow rate" and the "time  that the gas consumption states are
always moni- period of continuous gas consumption", which are  tored even
during the counting of time by the timer measured on the basis of the flow
rate signal of the  and after completion of the time, so thatwhen the gas
flow rate measurement means 1, are memorized in  30  consumption state
exceeds the reference consump- the consumption state memory means 9 from
start of  tion condition the shutoff means is actuated to oper- the timer
7. Astate represented by a combination con-  ate and at the same time the
timer and output data sisting of three kinds data, namely, the total amount
from the consumption state memory means are of gas consumption, the maximum
gas flow rate and  cleared. And, after a reset signal from the reset signal
the time period of continuous gas consumption is  35  generator is inputted
to the first starting signal gen- hereafter defined as "a gas consumption
state".   erator, when a second starting signal generator de- Memorized
data in the consumption state memory    tects a gas flow rate above a
predetermined level the means 9 represents pattern of the gas consumption
timer Is actuated again. state. The maximum data of the gas consumption
Thus, according to the present invention, during state is applied to the
varying means 10 for reference   40  actual time-counting by the timer
after an initial and consumption condition, and is compared with the data
pre-consumption setting of the reference consump- of the initial
consumption condition set in the initial  tion condition, the actual gas
consumption state is consumption setting means 3 after a finishing of the
measured; and the reference consumption data for counting operation of the
timer 7. Subsequently, in  the consumers home is set again. case that the
maximum data is differentfrom the data  45 of the initial consumption
condition, the maximum  BRIEF DESCRIPTION OF THE DRAWINGS data is set in
the varying means 10 for consumption state, as a new reference consumption
condition. Af-  FIG.1 is the block diagram of the gas shutoff ap- ter once
setting the new reference consumption con-   paratus In the prior art;
dition, a consumption state Is compared with the new   50  FIG.2 Is a block
diagram of a gas shutoff appara- reference consumption condition.
tus of a first embodiment in accordance with the A reset signal generator 6
generates a reset sig-  present invention; nal upon receipt of signal of
open-state from the shut-  FIG.3 is a graph of a reference consumption con-
off means 5 when it is opened. The reset signal is giv-  dition in the
first embodiment; en to the starting signal generating means 8, which  55
FIG.4, FIG.5 and FIG.6 are flow charts in opera- makes the timer 7 start to
count from the beginning   tion of the first embodiment to measure the gas
consumption state again. At that   FIG.7 is a block diagram of the gas
shutoff appa- time, the timer 7 is cleared by the shutoff signal is-  ratus
of a second embodiment in accordance 3    5                   EP 0 333161
B1                 6 with the present invention.                    time
period is selected, for instance, in the order of 



two weeks orone month. Then the consumption state DESCRIPTION OF THE
PREFERRED                       comprising and representing (i) increase of
gas flow EMBODIMENT                                         rate, (ii)
maximum gas flow rate and (iii) time period 5   of continuous gas
consumption, which are measured FIG2 is a block diagram of a gas shutoff
appara-  by the flow rate signal, is detected and Is memorized tus of a
first embodiment in the presentinvention. Re-  in the consumption state
memory means 9, from start ferring to FIG.2, a flow rate measurement means
1  of the timer 7 on. detects a flow rate of the gas flowing from a gas
sup-  A reset signal generator 6 generates a reset sig- ply tube to gas
equipment(s), and generates a flow   10  nal to resetthe shutoff means 5,
when an opening op- rate signal corresponding to the flowrate.A consump-
eration is made to once-closed shutoff means 5 for re- tion state detection
means 2 detects a consumption  storation of use of the gas.The reset signal
is inputted state" of the gas  which is representing a maximum  to the
first starting signal generator 11, which trans- flow rate or total flow
rate, an increase of total amount  fers a starting signal to the starting
signal judging in a period oran increase of flow rate of gas consump-  15
means 13. Thereafter, when a second starting signal tion, and a time period
of continuous gas consump-  is issued upon detection of gas flow above the
prede- tion above a certain level, on the basis of the flow rate  termined
level by the second starting signal generator signal.A"consumption
condition isa condition forex-  12 to the starting signal judging means 13,
the latter amining the consumption state and is representing  gives
starting signal for time-count to the timer 7. the same elements as the
above-mentioned three  20  Thereafter, the gas consumption state is
memorized ones. A "reference consumption condition is refer-  during the
time-counting in the consumption state ence condition for producing a
shutoff signal and rep-  memory means 9, and a reference consumption con-
resents combination of reference condition values of  ditlon is set basing
on data of actual gas consumption the "maximum gas flow rate", the "limit
of Increase of  state observed at the time of completion of the time- gas
flow rate" and the "time period of continuous gas  25  counting.
consumption". Therefore, the words "reference con-    FIG.3 is a graph
showing operation of the first sumption condition generally imply any one
of the  embodiment. Referring to the graph the abscissa is above-mentioned
three. An "initial consumption con-  graduated by time and the ordinate by
a reference dition" is determined by an initial consumption condi-
consumption condition. Cross marks designate levels tion setting means 3.
Then the initial consumption   30  of measured consumption states. Amaximum
limit [err] condition is set or adjusted in a varying means 10 for  of a
consumption condition is designated by an alter- reference consumption
condition for starting opera-  nate long and short dash line. tion of the
gas shutoff apparatus.                    At the point of time to the first
starting signal gen- Data of the reference consumption condition of  erator
11 is activated, and at the time [err] the second the varying means 10
forreference consumption con-  35  starting signal generator 12 detects the
excessive dition is applied  to a consumption state judging  gas flow above
the predetermined level of reference means 4. Further, data of the
consumption state de-  condition, and the timer 7 starts counting of time.
tection means 2 is also applied to the consumption    A time period [err]
from the time [err] to a time [err] Is an state judging means 4, and the
data of the consump-  operating time period of the timer 7. The maximum
tion state detection means 2 is compared with the   40  consumption state
[err] of plural consumption states data of the reference consumption
condition in the  which are measured in the time period [err] is selected,
consumption state judging means 4. Then, when val-  and a reference
consumption condition [err] Is calculat- ue of the consumption state
exceeds that of the ref-  ed by multiplying the maximum consumption state
[err] erence consumption condition, a shutoff signal for  by a safety
factor K (for example, K = 1.5) in the con- closing a valve is issued to a
shutoff means 5.  45  sumption state memory means 9. Namely, the refer- A
timer 7 measures a predetermined time period  ence consumption condition in
the time period [err] is by means of a starting signal which is issued from
a  equal to the maximum reference consumption condi- starting signal
judging means 13.                 tion [err], which is compared with the
reference con- Starting signal judging means 13 issues a timer  sumption
condition M2 in the varying means 10 at the start signal to make the timer
7 start, when the second   50  time t2. Then, the lower reference
consumption con- starting signal generator 12 detects a gas flow above
dition [err] is set in the varying means 10 as a new ref- the predetermined
level and gives a second starting  erence consumption condition. signal
thereto after reception of the first starting sig-  In the above-mentioned
status, when a consumption nal from the first starting signal generator 11.
state exceeds the reference consumption condition A consumption state
memory means 9 memoriz-  55   M2, the consumption state judging means 4
detects es the consumption state on the basis of the flow rate  abnormal
state and outputs a signal for activating the signal from the flow rate
measurement means 1 dur-  shutoff means 5. At the point of time [err], the
measured ing counting by the time period by the timer 7. The  data P2 is
above the reference consumption state M2, 4    7                   EP 0 333
161 B1                    8 and hence the output is issued to the shutoff
means  is interrupted in the step 25. And the operation of the 5 to shutoff
the gas supply. At that time, the reference  consumption state memory means
9 is interrupted in 



consumption condition is reset from the level M2 to  the step 26; and
subsequently the timer 7 is cleared- the maximum limit value [err]
in the step 27, and the consumption state memory Thereafter, at the time
[err] the shutoff means is reset,   5   means 9 is also cleared, and in the
step 29 the refer- and simultaneously the reset signal is given from the
ence consumption condition is setwith maximum limit resetsignal generator 6
to thefirststarting signal gen-  value which is the initial consumption
state. When the erator 11.                                         step 24
is not in the timer counting, the flow goes to Subsequently, when a gas
flow increases above  the step 29. That is, after the gas consumption state
a predetermined level at the time [err], the second start-  10  has been
judged abnormal (by the consumption state ing signal generator, 12 detects
the increased gas  judging means 4) In the step 22 and the shutoff signal
flow and issues a start signal to the starting signal  has been Issued, the
reference consumption condi- judging means 13. From the time [err], the
timer 7 again  tion is reset to be initialized, and the memory of pre-
starts the time-counting, and a gas consumption    vious variation of the
reference consumption condi- state within a second time period [err] which
is of equal  15  tion is also reset Thereafter, the step 30 judges length
to the time period [err], is stored in the con-  whether the reset signal
generator 6 issues a reset sumption state memory means 9. And at the time
[err]  signal or not. When there Is no reset signal, the flow when the
counting of time by the timer 7 is over, a  advances to the step 31 wherein
whether there is a fresh reference consumption condition[err] is set To
predetermined gas flow or not Is checked; and when explain a little In
detail, in this state, a reference con-  20  there is a gas flow at that
time, a shutoff signal is is- sumption condition M4 (FIG.3) is computed by
multi-  sued again in the step 32 and the flow advances to plying the
maximum consumption state [err] by the     the point (2) of FIG.5. When
there is no gas flow, the safety factor K atthe point of time [err]
completion of op-  flows come back to the step 30 and checks whether
eration of the timer 7, and the reference consumption  there is the reset
signal or not; and when there is the condition M4 is set in the varying
means 10. The   25  reset signal, the first starting signal is stored in
the above-mentioned operation of the gas shutoff appa-  step 33, and the
flow returns to the point (1) of FIG.4. ratus is similarly continued, also
after the time [err].  Next, referring to FIG.6, the flow from the branch
FIG.4, FIG.5 and FIG.6 are respectively partial  point (3) is elucidated.
In the step 34, whetherthe ref- flow charts of the steps of operation of
the gas shutoff  erence consumption condition is already varied or not
apparatus in the first embodiment.            30  yet varied is checked.
And when it has been checked, Referring to FIG.4, an Initial consumption
condi-  the flow returns to the point (1) of FIG.4. When the tion is set
for a reference consumption condition from  flow has not been varied,
whether the timer has com- the initial consumption condition setting means
3  pleted its time-counting or not is checked in the step (step 14). A gas
flow rate is measured (step 15), and  35. When the counting has been over,
the output of a consumption state is detected on the basis of the   35  the
consumption state memory means 9 and output output signal of the flow rate
measurement means 1  of the initial consumption condition setting means 3
(step 16). In a step 17, operation of the timer 7 is ex-  are compared In
the varying means for reference con- amined, and when the timer 7 is in
operation, the  sumption condition 10 (the step 36), and either small-
present consumption state is detected and the maxi-  er one is selected and
the reference consumption mum consumption state thereof is memorized in the
40  condition is varied thereto. When the time-counting consumption state
memory means 9 (step 18). When   has not yet completed yet in the step 35,
whether the the timer 7 is not in operation, the second starting sig-
time-counting is still on or is over is checked in the nal generator 12
examines whether the gas flow rate  step 38; and when the time-counting has
not been is above the predetermined level or not; and when the  completed,
the counting is made continue in the step gas flow rate is above the level,
the second starting   45  39. When the time-counting has been completed, it
is signal is issued (step 20). In case when gas flow rate  checked in the
step 40 whether the f irst starting signal is below the level or when
passing through the steps  has come, or in the step 33 of FIG.5 whether the
f irst 18 or 20, the judging of the consumption state by the  starting
signal is stored or not. Then, when the first consumption state judging
means 4 Is made (step 21).  starting signal has come, in the step 41 it is
checked Then, when the result of the judging Is abnormal, the   so
whether the second starting signal has come or not; step branches to the
step 23 of issuing shutoff signal;  and when the second starting signal has
come the but when the judge result is normal, the step advano-  counting of
the timer 7 is started in the step 42. And es through a junction 3 and the
point 3 of FIG.6 to the  the flow returns to the point (1) of FIG.4 in the
follow- step 34.                                           ing cases: when
the varying has been made in the Referring to FIG.5, the flow from the
junction   55  step 34, when the flow goes through the steps 37 and point
(2) and thereafter is elucidated. In the step 24,  39, when the first
starting signal has not come in the whether the timer 7 is counting or not
is examined;  step 40, when the second starting signal has not and when the
timer 7 is in the counting, the counting  come in the step 41 and when the
flow goes through 5    9                   EP 0 333 161 B1
10 the step 42.                                       the second starting
signal judging means 13' judges As mentioned above, in the gas shutoff
appara-  that the starting signals are given in a predetermined tus in
accordance with the present invention, a con-  sequential order and issues
a starting signal for time- 



sumption state of the gas is always monitored and is  counting to the
second timer 7'. The consumption compared with a predetermined reference
consump-   5   state memory means 9 and 9' store gas consumption tion
condition. Therefore, when the consumption    condition during
time-counting period of the first state exceeds the reference consumption
condition  timer 7 and the second timer 7' under individual ab- because of
escape of the gas or significant increase  normality judging conditions,
respectively. For exam- of gas consumption, the consumption state is deter-
pie, the first consumption state memory means 9 mined to be abnormal, and
the shutoff means 5 is ac-  10  stores shutoffcondition on the gas flow
rate, while the tivated to shutoff supply of the gas. Consequently,  second
consumption state memory means 9' stores gas explosion or gas poisoning can
be prevented.   shutoff condition on the time period of continuous gas
Furthermore, an actual consumption state of a  consumption. Hereupon,
thefirsttimer7 and the sec- consumer is measured during a predetermined
time   ond timer 7' are reset only when the consumption period measured by
the timer 7, and a reference con-  15  state judging means 4 and 4' judge
that an abnormal sumption condition is set on the basis of the meas-  gas
consumption state arises on their own side (or of ured consumption state.
Consequently, character of  own set), respectively. And the timer 7 or7' In
the side the consumer in gas consumption is introduced into  (or of own
set) wherein the timer7 or7' has been reset the reference consumption
condition, and effect for  in the above-mentioned step is actuated tostart
again preventing gas accident is significantly improved.  20  for measuring
the gas consumption state, only when And, by using two (the first and the
second) starting  the second starting signal generator 12 detects a gas
signalsfor starting the time-counting and by providing  consumption above a
predetermined level after the the first starting signal generator 11 which
responds  first and the third starting signal generators 11 and 11 to the
reset signal of the shutoff means 5 and the sec-  issue signal. By the way,
at the initial starting time af- ond starting signal generator 12 which
responds to  25  ter installation to home of this apparatus, by means the
gas flow amount signal, the timerfor determining  of the initial
processing, the system is set in a stand- time period for measuring the gas
consumption state  by state such that the timers 7 and 7' are both reset is
actuated to start the time-counting only after actual  and they are
actuated to start time-counting by the gas consumption by the user.
Therefore, meaningful  starting signal. and effective data can be
collected, and the setting   30  In this second embodiment, in either side
of the of the reference consumption data becomes appropri-  plural sets of
circuits, wherein a gas consumption ate.
state above the predetermined level is detected, a FIG.7 is a block diagram
of a second embodiment  new gas consumption state measurement is started of
the gas shutoff apparatus In accordance with the  afresh individually apart
from the other side. There- present invention. Corresponding parts and
compo-  35  fore, among plural gas consumption equipments, only nents to
the first embodiment are shown by the same  thatwherein the gas consumption
state previously ex- numerals and marks, and the description thereon
ceeds the predetermined level is observed, and for made in the first
embodiment similarly apply. Differ-  the other side (set) of circuit
wherein the gas con- ences and features of this second embodiment from
sumption state have not varied, there is no varying of the first embodiment
are as follows.          40  the reference consumption state. Therefore,
there is The feature of this example is a configuration for  no fear of
lowering the safety level by lowering of the enabling abnormal state
checking by use of plural  reference gas consumption condition for the kind
of kinds of conditions. That is, the embodiment of FIG.7  the gas
consumption data. comprises a second sets of circuits 2', 3', 4', 9', 10',
Although the invention has been described in its 11' and 13' which are
substantially the same as the   45  preferred form with a certain degree of
particularity, circuits 2, 3, 4, 7, 9, 10, 11 and 13 of the first embodi-
it is understood that the present disclosure of the pre- ment of FIG.2,
respectively, and similarly connected  ferred form has been changed in the
details of con- to the circuits 1, 5, 6 and 12.
struction and the combination and arrangement of When a second starting
signal is given from the  parts may be resorted to without departing from
the second starting signal generator 12 after a first start-  5o  spirit
and the scope of the invention as hereinafter ing signal has been given
from the first starting signal  claimed. generator 11, the starting signal
judging means 13 judges that the starting signals are given in a prede-
termined sequential order and issues a starting signal  Claims for
time-counting to the first timer 7. Similarly, when  55 a second starting
signal is given from the second  1. A gas shutoff apparatus comprising:
starting signal generator after a third starting signal     flow rate
measurement means (1) for gen- has been given from the third starting
generator 11,  erating a flow rate signal corresponding to a flow 6    9
EP 0 333 161 B1                 10   [err] *  C  L  M  S  * the step 42.
the second starting signal judging means 13' judges As mentioned above, in
the gas shutoff appara-  that the starting signals are given in a
predetermined tus In accordance with the present invention, a con-
sequential order and issues a starting signal fortime- 



sumption state of the gas is always monitored and is  counting to the
second timer 7'. The consumption compared with a predetermined reference
consump-   5   state memory means 9 and 9 store gas consumption tion
condition. Therefore, when the consumption     condition during
time-counting period of the first state exceeds the reference consumption
condition  timer 7 and the second timer 7' under individual ab- because of
escape of the gas or significant increase  normality judging conditions,
respectively. For exam- of gas consumption, the consumption state is deter-
ple, the first consumption state memory means 9 mined to be abnormal, and
the shutoff means 5 is ac-  10  stores shutoff condition on the gasflow
rate, while the tivated to shutoff supply of the gas. Consequently,  second
consumption state memory means 9' stores gas explosion or gas poisoning can
be prevented.   shutoff condition on the time period of continuous gas
Furthermore, an actual consumption state of a   consumption. Hereupon, the
first timer 7 and the sec consumer is measured during a predetermined time
ond timer 7' are reset only when the consumption period measured by the
timer 7, and a reference con-  15  state judging means 4 and 4' judge that
an abnormal sumption condition is set on the basis of the meas-  gas
consumption state arises on their own side (or of ured consumption state.
Consequently, character of  own set), respectively. And the timer 7 or 7'
In the side the consumer in gas consumption is introduced into  (orof own
set wherein the timer 7 or7' has been reset the reference consumption
condition, and effect for  In the above-mentioned step is actuated to
startagain preventing gas accident is significantly improved.  20  for
measuring the gas consumption state, only when And, by using two (the first
and the second) starting  the second starting signal generator 12 detects a
gas signalsfor starting the time-counting and by providing  consumption
above a predetermined level after the the first starting signal generator
11 which responds  first and the third starting signal generators 11 and
11' to the reset signal of the shutoff means 5 and the sec-  issue signal.
By the way, at the initial starting time af- ond starting signal generator
12 which responds to  25  ter installation to home of this apparatus, by
means the gas flow amount signal, the timer for determining  of the initial
processing, the system is set in a stand- time period for measuring the gas
consumption state  by state such that the timers 7 and 7' are both reset is
actuated to start the time-counting only after actual  and they are
actuated to start time-counting by the gas consumption by the user.
Therefore, meaningful  starting signal. and effective data can be
collected, and the setting   30  In this second embodiment, in either side
of the of the reference consumption data becomes appropri-  plural sets of
circuits, wherein a gas consumption ate.
state above the predetermined level is detected, a FIG.7 is a block diagram
of a second embodiment  new gas consumption state measurement is started of
the gas shutoff apparatus in accordance with the  afresh individually apart
from the other side. There- present invention. Corresponding parts and
compo-  35  fore, among plural gas consumption equipments, only nents to
the first embodiment are shown by the same  thatwherein the gas consumption
state previouslyex- numerals and marks, and the description thereon
ceeds the predetermined level is observed, and for made in the first
embodiment similarly apply. Differ-  the other side (set) of circuit
wherein the gas con- ences and features of this second embodiment from
sumption state have not varied, there is no varying of the first embodiment
are as follows.           40  the reference consumption state. Therefore,
there is The feature of this example is a configuration for  no fear of
lowering the safety level by lowering of the enabling abnormal state
checking by use of plural   reference gas consumption condition for the
kind of kinds of conditions. That is, the embodiment of FIG.7  the gas
consumption data. comprises a second sets of circuits 2', 3', 4', 9', 10,
Although the invention has been described in its 11' and 13' which are
substantially the same as the   45   preferred form with a certain degree
of particularity, circuits 2,3,4, 7, 9, 10, 11 and 13 of the first embodi-
it is understood that the presentdisclosure of the pre- ment of FIG.2,
respectively, and similarly connected  ferred form has been changed in the
details of con- to the circuits 1, 5, 6 and 12.
struction and the combination and arrangement of When a second starting
signal is given from the  parts may be resorted to without departing from
the second starting signal generator 12 after a first start-  50  spirit
and the scope of the invention as hereinafter ing signal has been given
from the first starting signal  claimed. generator 11, the starting signal
judging means 13 judges that the starting signals are given in a prede-
termined sequential order and issues a starting signal  Claims for
time-counting to the first timer 7. Similarly, when  55 a second starting
signal is given from the second   1. A gas shutoff apparatus comprising:
starting signal generator after a third starting signal      flow rate
measurement means (1) for gen- has been given from the third starting
generator 11',  erating a flow rate signal corresponding to a flow 6    11
EP 0 333 161 B1                           12    * C  L  M  S  * rate of gas
in a gas supply line,               2. A gas shutoff apparatus in
accordance with claim consumption state detection means (2) for     1
wherein detecting particular consumption parameters in-          said
varying means varies the reference cluding the current flow rate and the
time elapsed  consumption condition immediately after starting 



since consumption of gas has commenced on the   5  of the operation of the
apparatus to a new value basis of said flow rate signal,
basing on the maximum level of measured actual consumption state judging
means (4)           consumption states during a first time period, by which
compares a current detected consumption     multiplying a tolerance factor,
which is between 1 state with reference consumption parameters        and
2, on the maximum level, and and generates agas shutoff signal if any said
cur-  10    when a measured actual consumption rent consumption parameter
exceeds a corre-         state exceeds said new value varies the refer-
sponding reference consumption parameter,          ence consumption
condition to another new val- initial consumption  condition   setting
ue basing on the newly measured value by mul- means (3) for setting initial
reference consump-   tiplying the tolerance factor on said varied new tion
parameters in said judging means and corn-  15  value, and thereafter
repeating the same. prising a memory for storing said reference para-
meters as an initial condition,                 3. A gas shutoff apparatus
comprising: shutoff means (5) for interrupting said gas        flow rate
measurement means (1) for gen- supply by reception of said shutoff signal,
erating a flow rate signal corresponding to a flow a timer (7) for
measuring a predetermined   20  rate of gas in a gas supply line, time
period, during which a consumption pattern          plural consumption
state detection means is to be monitored, said pattern comprising data
(2,2') for detecting respective consumption para- as to maximum flow rate
occurring during said      meters including current flow rates and the time
period, and longest time of consumption during     elapsed since
consumption of the gas has com- said period,
25      menced on the basis of said flow rate signal, a first starting
signal generator (11) for        plural consumption state judging means
generating a first starting signal for said timer,  (4,4') which
respectively compare a current de- a second starting signal generator (12)
for  tected consumption state with reference con- generating a second
starting signal for said timer  sumption parameters and generate respective
on occurrence of a gas flow rate above a prede-  30  gas shutoff signals if
any said current consump- termined level,
tion parameters exceeds a corresponding refer- a starting signal judging
means (13) con-     ence consumption parameter, nected to receive the
starting signals from said        plural initial consumption condition
setting first and second starting signal generators, and   means (3, 3')
for setting initial reference con- whose output is connected to said timer,
said  35  sumption parametersin said judging means each starting signal
judging means (13)judging wheth-   comprising a memory for storing said
reference er the second starting signal from the second      consumption
parameters as an initial condition, starting signal generator (12) is
received after re-     shutoff means (5) for interrupting said gas ceiptof
the first starting signal from the first start-  supply by reception of
said shutoff signal, ing signal generator (11) and starting the timer (7)
40  plural timers (7,7') respectively for meas- only if the starting
signals are received in this pre-  uring respective predetermined time
periods dur- determined sequential order,                       ing which a
consumption pattern is to be moni- consumption state memory means (9) for
tored, said pattern comprising data as to maxi- memorizing a consumption
states detected dur-      mum flow rate occurring during said period, and
ing the time period given by operation of said  45  longest time of
consumption during said period, timerandfor producing a consumption pattern
on           plural first starting signal generators the basis of said
memorized consumption states,    (11, 11 ) for generating plural first
starting signals varying means (10) for setting a new ref-     for
respective ones of said timers, erence consumption parameter in said
consump-            one second starting signal generator (12) tion state
judging means, if the consumption pat-  50  for generating a second
starting signal for each of tern involves larger values of consumption
para-   said timers on occurrence of a gas flow rate meters than the
initial reference consumption      above a predetermined level, parameters,
and                                          plural starting signal judging
means a reset signal generator (6) for generating   (13,13') each of which
Is connected to receive the a reset signal to said first starting signal
genera-  55  starting signals from a respective one of the first tor (11)
upon receipt of a signal from said shutoff  starting signal generators and
from the second means when it is actuated.                         starting
signal generator, and whose output is connected to a respective timer, each
said start- 7    13                  EP 0 333 161 B1                  14
*   C   L   M   S   * ing signal judging means (13,13) judging wheth-
zeugt, wenn der gegenwartige Verbrauchspara- er the second starting signal
from the second      meter einen entsprechenden Bezugsverbrauchs- starting
signal generator(12) Is received after re-  parameter Obersteigt, ceipt of
the first starting signal from the first start-
Anfangsverbrauchsbedienungseinstelleinfichtu ing signal generator (11,11')
and starting the re-   5  ng (3) zum Einstellen der anfinglichen Bezugs-  -



spective timer (7) only if the starting signals are  verbrauchsparameter In
der Beurtellungseinrich- received in this predermined sequential order,
tung und umfassend einen Speicher zum Spel- plural consumption state memory
means         chern der Bezugsparameter als eine Anfangsbe- (9,9') for
memorizing respective consumption      dienung,           11 states
detected during the respective time peri-   10  Abschalteinrichtung (5)
zum. Unterbrechen der ods given by operation of said timers and for pro-
Gaszufuhr beim Empfang des Abschaltsignals, ducing a consumption pattern on
the basis of said  Zeitgeber (7) zum Messen elner vorbestimmten memorized
consumption states,                     -Zeitspanne, wahrend derer eln
Verbrauchsmu- plural varying means (10,10') for setting     star iberwacht
werden soll, wobei das Muster new reference consumption parameters in said
15   Daten bezuglich der maximalen Str~mungsrate respective consumption
state judging means if t  wahrend dieserZeltspanne und derllngsten Ver-..
he consumption pattern involves larger values of   brauchszeit wahrend
dieser Spanne umfait, er- consumption parameters than the initial refer-
sten Starteignaigenerator (11) zum Erzeugen el- ence consumption
parameters, and                   nes ersten Startsignals fOr den
Zeitgeber, a reset signal generator (6) for generating   20  zweiten
Startsignalgenerator (12) zum Erzeugen a reset signal to said first
starting signal genera-  eines zwelten Startslgnals fOr dem Zeitgeber tors
upon reception of a signal from said shutoff  beim Auftreten einer
Gasstr6mungsrate uber ei- means when it is actuated.
non vorbestimmten Pegel, eine Startsignalbeur- teilungseinrichtung (13),
die so angeschlossen 4. Agas shutoff apparatus in accordance with claim
25  ist, daB s8e die Startsignale von dem ersten und 3 wherein
zweiten Startsignalgenerator empfangt, pnd de- said varying means varies
the reference       ren Ausgang so verbunden ist mit dem Zeitgeber,
consumption condition immediately afterstarting   wobei die
Startsignalbeurteilungseinrichtung of the operation of the apparatus to a
new value   (13) beurteilt, ob das zweite Startsignal von dem basing on the
maximum level of measured actual  30  zweiten Startsignalgenerator (12)
nach Empfang consumption states during a first time period, by  des ersten
Startsignals von dem ersten Startsi-i multiplying a tolerance factor, which
is between I  gnalgenerator (11) empfangen wurde, und die and 2, on the
maximum level, and                   den Zeitgeber (7) nur startet, wenn
die Startsi- when a measured actual consumption            gnale in der
vorgegebenen Reihenfolge empfan- states exceeds said new value varies the
refer-  35  gen wurden, ence consumption condition to another new val-
Verbrauchszustandspeicherelnrichtung (9) zum ue basing on the newly
measured value by mul-      Speichern eines Verbrauchszustandes, welcher
tiplying the tolerance factor on said varied new   wahrend der Zeitspanne
festgestelit wurde, die value, and thereafter repeating the same.
durch Betrieb des Zeitgebers gegeben ist, und 40      zur Erzeugung eines
Verbrauchsmusters auf der Basis des gespeicherten Verbrauchszustandes,
Patentansprrche
Variationseinrichtung (10) zum Einstellen eines neuen
Bezugsverbrauchsparameters In der Ver- 1. Gasabschaltungsvorrichtung
umfassend:               brauchszustandsbeurtellungseinrichtung, wenn
Stromungsrate-MelBeinrichtung (1) zum Erzeu-  45   das Verbrauchsmuster
gr613ere Werte der Verb gen eines Stromungsrate-Signals entsprechend
rauchsparameter einschlieSt, als die anfingli- einer Str6mungsratb des
Gases In einer Gaszu-      chen Bezugsverbrauchsparameter, und fuhrleitung,
einen Ruicksetzsignalgenerator (6) zum Erzeu-
Verbrauchszustandsdetektoreinrichtung (2) zur      gen elnes
Rilcksetzsignals fOr den ersten Start- Detektierung auf der Basis des
Str6mungsrate-  5o  signaigenerator(11) belm Empfang eines Signals Signals,
insbesondere der Verbrauchsparameter      von der Abschalteinrichtung, wenn
sie betftigt einschliel~ich dergegenwartigen Stromungsrate      wurde. und
der Zeit, die verstrichen ist, seit der Ver- brauch von Gas begonnen hat,
2. E.ne Gasabschaltungsvorrichtung  nach An-
Verbrauchszustandsbeurteilungseinrichtung (4),  55  spruch 1, worin die
Variationseinrichtung die Be- welche einen gegenwartig detektierten Ver-
zugsverbrauchsbedienung  unmittelbar nach brauchszustand in bezug auf die
Verbrauchspa-      Start des Betriebes der Vorrichtung zu einem rameter
vergleicht und ein Gasabschaltsignal or-   neuen Wertvarilert basierend auf
einem maxima- 8    15                  EP 0 333161 B1                 18
IIIIl III   tIIIII ! len Pegel des gemessenene aktuellen Ver-
gnalgeneratoren und von dem zwelten Startsi- brauchszustandes wahrend einer
ersten Zelt-        gnalgenerator zu empfangen, und deren .A spanne durch
Multiplizieren sines Toleranzfak-     gang verbunden ist mit einem
jewelilgen Zeltge- tors, weicher zwischen 1 und 2 liegt an den Ma-    ber,
wobel jode Startsignalbeurtelilungseinrirh ximalpegel, und worin,
6       tung (13,13') beurteilt, ob das zwelte Startsignal wenn ein
gemessener aictueller Verbrauchszu-       von dem zweiten
Startsignalgenerator (12) emp- 



stand die neuen Werte uiberschreltet, die Bezugs-  fangen wurde nach
impfang des ersten Startsi- verbrauchsbedienung zu elnem neuen Wert vari-
gnals von dem ersten Startsignalgenerator (11, iert wird basierdid auf dem
neugemessenen          11'), und den jewelligen iZitgeber (7) nurstartet,
Wert durch Multlpizieren des Toleranzfaktors an  *o  wenn die Startsignale
empfangen wurden In die- den variierten neuen Wert und anschliefendem
ser vorgegebenen Reihenfolge, Wiederholen desselben.
mehrere  Verbrauchszustandsspeichereinrich .toigen (9, 9') zum Spelchern
derjeweiligen Ver- 3. Gasabschaltungsvorrichtung, umfassend:
brauchszustafnde, die wahrend der jeweiligen StrOmungsrate-MeOeinrichtung
(1) zum Erzeu-  15    Zektspannen detektiertwurden, die durch Betrieb * gen
sines Strmungsrate-Signals entsprechend      der Zeltgeber gegeben sind.
und zum Erzeugen ener Stremungsrate sines Gases in einer Gaszu-     sines
Verbrauchsmusters auf der Basis der ge- fuhrleitung,
speicherten Verbrauchszustande, mehrere
Verbrauchszustandsdete-doreinrichtun-      mehrere Variationselnrichtungen
(10, 10') zum : gen (2, 2') zum Detektieren der Jeweligen Ver-  20
Einstellen von neuen Bezugsverbrauchsparame- brauchsparameter
einschlieSlich der gegenwarti-   tern in den Jewelligen
Verbrauchszustandbeur- gen Strfimungsraten und derZeit, dieverstrichen
teilungseinrichtungen, wenn das Verbrauchsmu-. Ist, seit der Gasverbrauch
begonnen hat, auf der  ster grOfiere Verbrauchsparameter einschlieSt, Basis
des Strfmungsrate-Signals,                   als die anffinglichen
Bezugsverbrauchsparame- mehrere Verbrauchzustandsbeurteilungseinrich-  25
tsr und tungen (4, 4'), welche jeweils eonen gegenwfirtig  sin
Rucksetzsignalgenerator (6) zum Erzeugen deteketlerten Verbrauchszustand in
bezug auf       sines Rfcksetzsignals an die ersten Startsignal-
Verbrauchsparameter vergleichen und jeweils        generatoren beim Empfang
sines Signals von der Gasabschaltsignale erzeugen, wenn siner der
Abschalteinrichtung, wenn sie betatigt wurds. gegenwairtigen
Verbrauchsparameter eonen ent-  30 sprechenden Bezugsverbrauchsparameter
Ober-    4. Gasabschaltungsvonrichtung nach Anspruch 3, steigt,
worin die Variationseinrichtungen die Bezugsver- mehrere
Anfangsverbrauchsbedienungselnstell-       brauchsbedienung unmittelbar
nach Start des einrichtungen (3, 3') zum Einstellen von anfang-   Betriebes
derVorrichtung varlierenzu einen neu- lichen Bezugsverbrauchsparametern in
der Be-  35   en Wert basiserend auf dem maximalen Pegel
urtellungseinrichtung, wobei jeder einen Spei-     der gemessenen aktuellen
Verbrauchszustande cher zum Speichern der Bezugsverbrauchspara-
wahrend elner ersten Zeitspanne durch Multipli- meter als eine
Anfangsbedienung aufwelst,          zieren sines Toleranzfatdors, welcher
zwischen I Abschalteinfichtung (5) zum Unterbrechen der       und 2 liegt,
an den maximalen Pegel und worin, Gaszufuhr beim Empfang des
Abschaltsignals,   40   wenn sin gemessener aktueller Verbrauchszu- mehrere
Zeitgeber (7, 71) die jewells zum Messen   stand den neuen Wert
Gberschreltet, die Bezugs- jeweiliger vorgegebener Zeitspannen vorgese-
verbrauchsbedienung zu einem anderen neuen hen sind, wahrend denen sin
Verbrauchsmuster       Wert basierend auf neu gemessenen Werten va- zu
Oberwachen ist, wobei das Muster Daten be-     rilert wird durch
Multiplizierung des Toleranzfak- zuglich der maximaleen Strfmungsrate, die
wah-  4S  tors an den varilerten neuen Wert und anschIle- rend dieser
Zeitspanne auftritt, und die langste   Sendem Wiederholen desselben.
Verbrauchszeit wahrend dieser Zeitspanne um- fas~t, mehrere erste
Startsignalgeneratoren (11, 11)  Rovendlcations zum Erzeugen mehrerer
erster Startsignale f Or  5o die jeweiligen Zeitgeber,
1. Apparell de coupure de gaz romprenant: einen zweiten
Startsignalgenerator (12) zum Er-      - un moyen de mesure de d6bit (1)
pour pro- zeugen eines zweiten Startsignals fur Jeden Zeit-      duire un
signal de d6bit correspondant au geber beim Auftreten einer
Gasstromungsrate            debit du gaz dans une conduits defournitu-
fiber eonen vorgegebenen Pegel,           S5           re de gaz, mehrere
Startsignalbeurtellungseinrichtungen         - un moyen de d6tection d'6tat
de consom- (13, 13'), die jewells verbunden sind, um die          mation
(2) pour detecter des parametres de Startsignale von den jeweiligen ersten
Startsi-        consommation particulisrs comprenant ls    17
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courant et le temps 6coul6 depuls le       consommation sur la base desdits
Rtats commencement de la consommation du               m6morlses de la
consommatlon,       - gaz sur la base dudit signal de d6bit,          - un
moyen de variation (10) pour etablir un un moyen pourjuger de l'tat de la
consom-        nouveau parametre de consommation de mation (4) qui compare
un 6tat courant de   5    r6ference dans ledit moyen de jugement de Ia
consommation detect6e A des parame-           I'etat de la consommation, s1
le profil de la tres de consommation de r6f6rence et pro-
consommation Implique des valeurs de la dult un signal de coupure de gaz si
I'un quel-   consommation plus grandes quo les para- 



conque desdits parametres de la donsom-          metres de consommatlon de
ref6rence In; . mation couranto d6passe un parametre de   10     tiaux, et
- consommation de r6f6rence correspon-            - un g6n6rateur de signal
de remise A 1'6tat dant,                                            Initial
(8) pour produtre un signal do remise un moyen detablisseoment d'une
condition         A l'6tat Initial qui eat appliqu6 audit premier Initiale
de consommation (3) pour 6tablir        g6n6ratsur de signal de depart (11)
lore de des parametres de consommatlon Initiaux  15      la r6ception d'un
signal provenant dudit de r6ference dans ledit moyen dejugement
moyen de coupure lorsqu'il est actionn6. et comportant une m6moire pour
stocker lesdits parametres de r6f6rence comme     2. Appareil de coupure de
gaz selon la revendica- condition Initiale,                         tlon 1,
dans lequel: un moyen de coupure (5) pour interrompre  20    - ledit moyen
de variation falt varier la condi- ladite fourniture de gaz par la
r6ceptlon du-    tion de consommatlon de r6f~rence Imme- dit signal de
coupure,                           diatement apres le depart du fonctionne-
une minuterie (7) pour mesurer une periode        ment de l'appareil pour
prendre une nouvel- de temps pr6d6termin6e au cours de la-           le
valeur bas6e sur le niveau maximum des quelle un profil de consommation
doit etre  25   etats de la consommation reelle mesur6e surveille, ledit
profil comprenant une don-       pendant une premiere periode de temps, nMe
quant au debit maximum se produisant         par multiplication d'un
facteur de tolbrance, pendant ladite periode, et le temps de           qui
est compris entre I et 2, sur le niveau consommation le plus long pendant
ladite          maximum, et periode,                             30
- lorsqu'un 6tat de la consommation reelle un premier generateur de signal
de depart        mesur6e depasse ladite nouvelle valeurfait (11) pour
produire un premier signal de de-      varier la condition de consommatlon
de rb- part pour ladite minuterle,                      ference pour
qu'elle prenne une autre nou- un second gbnbrateur de signal de depart
velle valeur sur la base de la valour nouvel- (12) pour produire un second
signal de db-  35    lement mesur6e on multipliant le facteur de part pour
ladite minuterie lors de l'appari-     tolerance sur ladite nouvelle valeur
ayant tion d'un dbbit du gaz superieura un niveau      varie, et ensuite en
repbtant l'op6ration. prbdetermine, un moyen de jugement de signal de
depart  3. Appareil de coupure de gaz comprenant: (13) connecte de fagon a
recevoir les si-  40   - un moyen de mesure de dbbit (1) pour pro- gnaux de
depart provenant desdits premier         duire un signal de debit
correspondant au et second generateurs de signal de depart,       debit du
gaz dans une conduite de fournitu- et dont la sortie est connectee a ladite
ml-     re de gaz, nuterie, ledit moyen de jugement du signal      -
plusieurs moyens de detection d'btat de de depart (13) jugeant le fait que
le second   45  consommation (2, 2') pour detecter des pa- signal de.
depart provenant du second ge-         rambtres de consommation respectifs
nbrateur de signal de depart (12) est ou non      comprenantdes d~bits
courants et le tamps recu aprAs la reception du premier signal de
ecoule depuls que la consommation du gaz depart provenant du premier
generateur de         a commence sur la base dudit signal de de- signal de
depart (11) et d6marrant la minu-  5o   bit, teoe (7) seulement si les
signaux de depart     - plusieurs moyens de jugement d'btat de sont regus
dans cot ordre squentiel predb-        consommation (4, 4') qui comparent
res- termine,                                          pectivement un etat
de consommation cou- un moyen de memoire d'etatde consomma-
rante dtectb a des parametres de consom- tion (9) pour memoriser un etat de
la  55         mation de reference et produlsent de sl- consommation
detecte pendant la pbriode           gnaux respectifs de coupure du gaz s8
I'un de temps donnbe par le fonctionnement de          quelconque  desdits
parametres  de ladite minuterie et pour produire un profit de
consommation courante dbpasse un para- I0    19                 EP 0
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metre de consommation de ref6rence               6tablir de  nouveaux
parambtres. de correspondent,
consommation de r6f6rence dans ledit plusleurs moyens d'6tablissoment de
moyen respectif de jugement d'6tat de la condition initiale de consommation
(3, 3')       consommation si le profil de la consomma- pour 6tablir des
parambtres de consomma-   6     tion implique des velours des parametres.
tion Initiale de ref6rence dans ledit moyen      de consommation plus
6elvees quo los pa- dejugement, chacun comprenant une me-
rambtres de la consommation Initlale. de re- moire pour stocker lesdits
parambtres de         f6rence, et 



consommation de reference comme condi-          - un generateur de signal
de remise A l'Atat. tion Initiale,                       10
initial (6) pour produire un signal de remise. un moyen de coupure (5) pour
interrompre         a 1'6tat initial appiiqu6 auxdits premiers ge- laditb
fourniture de gaz par la r6ception du-     n6rabturs de signal de depart
lors de la re- dit signal deipoupure,                           ception
d'un signal provenant dudit moyen plusieurs minuterle (7, T) respectivement
de coupure lorsqu'il est actionne. pour mesurerdes p6riodes de temps prede-
15 termin~es respectives au cours desquelles  4. Apparell de coupure de gaz
solon la revendica- un profil de consommation doltetre surveil-  tion 3,
dans lequel: 1e, leditprofil comprenantune donneesurle       - ledit moyen
de variation fait varier la condi- debit maximum se produisant pendant
ladi-        tion de consommation do r~ference imm-. te p6riode, et le
temps de consommatbon le  20    diatement apres le debut du fonctionne-
plus long pendant ladite periode,                ment de l'apparell pour
prendre une nouvel- plusleurs premiers generateurs de signal         le
valeur sur la base du niveau maximum de depart (11, 11') pour produire
plusieurs       des etats de la consommation reelle mesu- premiers signaux
de depart pour des minu-        ree pendant une premiere perlode de tenres
respectives parmi lesdites minute-  25    temps, par multiplication par un
facteur de ries,                                            tolerance, qui
est compris entre I et 2, sur un second generateur de signal de dbpart
le niveau maximumi et (12) pour produire un second signal de de-      -
lorsqu'un etat de la consommation roeele.; part pour chacune desdltes
minuterles lors        mesuree dbpasse.ladite nouvelle valeur fait de
l'apparltion d'un debit du gaz supbfieur  so   varier la condition de
consommation de re- a un niveau preddterminb,
ference pour prsndre une nouvelle valour plusieurs moyens de jugement de
signal de        sur la base de la valeur nouvellement me- depart (13, 13')
dont chacun est connecte        sur~e par multiplication par le facteurde
to- de maniere a recevoir les signaux de d6part       Isrance sur ladits
nouvelle valeur ayant va- provenant d'un generateur respectif parmi  35
ri, et ensulte en rep~tant la meme opera- les premiers generateurs de
signal de dA-        tion. part et le second generateur de signal de
depart, et dont la sortie eat connectee A une minuterie respective, chaque
dit rnoyen de jugement de signal de depart (13, 13') por-  40 tent un
jugement sur le fait que le second si- gnal de depart provenant du second
gene- rateur de signal de depart (12) est ou non recu apres la reception du
premier signal de depart provenant du premier generateur de  45 signal de
depart (11, 11 ') et demarrant la mi- nuterie respective (7) seulement si
les si- gnaux de depart sont regus dens cet ordre sequentiel predeterminM,
plusieurs moyens de memoire d'etat de  so consommation (9, 9') pour
memoriser des etats de consommation respectifs detectes au cours des
periodes de temps respecti- ves donn6es par le fonctionnement desdi- tes
minuteries et pour produire un profil de  55 consommation sur la base
desdits etats de consommation memofises, plusieurs moyens de variation
(10,10') pour 11    


