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FIELD OF THE INVENTION

This invention relates to a system for monitoring a combus-
tion apparatus to prevent the combustion apparatus from develop-

ing serious trouble.

BACKGROUND OF THE INVENTION

Although there is prior art whereby a combustion apparatus
is monitored to determine when a trouble or malfunction has
developed therein (as disclosed in Japanese Patent Publication
No. 2-4128 or 2-33520), almost no system has been proposed which
monitors a combustion apparatus to prevent it from developing
trouble or malfunction. The only such system the inventor is
aware of is that of Fig. 1. Fig. 1 illustrates a combustion ap-
paratus 20 which includes a parent electromagnetic valve 21,
change-over electromagnetic valves 22, a burner 23, a heat col-
lector 24, a sensor 25 for detecting the amount of water, a cock
26 for supplying hot water, and a control panel 27. A timer 28

is used to determine the cumulative total period of time for

which the parent eletromagnetic valve 21 has been energized,

while a counter 29 is used to determine how many times the
parent eletromagnetic valve 21 has been energized. Thus, when
one of the two factors has reached such a great value that the
combustion apparatus may develop serious trouble or malfunction,
the user can stop using it and instead perform maintenance work
of it. The timer 28 and the counter 29 thus serve to signal to
the user the desirability of maintenance work of the combustion
apparatus to prevent'it from developing serioﬁs trouble. It is
pretty expensive, however, to produce a combustion apparatus
with such a monitoring system. In addition, such a monitoring
system makes the combustion apparatus rather large.
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anese Patent Publication No. 2-4128 or 2-33520), yet no system has been
proposed which nonitors a com bustion apparatus to prevent it from

devel oping trouble or malfunction. Fig. 1 illustrates a conbustion
apparatus 20 which includes a parent el ectromagnetic valve 21, change-over
el ectromagnetic valves 22, a b HMUARZSOFaTHEaF ENTEONor 24, a sensor 25
for detecting the amunt of wat er, ck 26 ffﬂthgpﬂngéggihot wat er, i8nd a

contr ol

Accordingly, it is an o ect o on to prov

system for monitoring a combustion apparatus to prevent it from
developing serious trouble, which can be provided in a combus-
tion apparatus without making it expehsive to produce the whole
combustion apparatus and does not make the whole combustion ap-

paratus large.

BRIEF DESCRIPTION OF THE INVENTION

Fig. 1 shows prior art; .
Fig. 2 illustrates a monitoring system of the invention;
and '

Fig.. 3 shows how the monitoring system works.

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT

A monitoring system which embodies the invention in one
preferred form will now be described with reference to Figs. 2
and 3. ,

Fig. 2 depicts a monitoring system of the invention. The
monitoring system is designated by reference numeral 4. The
monitoring system 4 comprises a monitor 5, a memory 6, and a
display 7.

Reference numeral 1 designates a plug of a combustion ap-
paratus to be monitored by the monitoring system 4; reference
numeral 2, a power source of the combustion apparatus; and
reference numeral 3, a controller for regulating the performance
of the combustion apparatus. The power source 2 supplies power
both to the contrqller.3 and to the monitoring system 4.

First, the monitor 5 determines how many times the combus-
tion apparatus have been used, or how many times combustion has
taken place in the combustion apparatus.

Second, the monitor 5 also determines how long a time the
combustion apparatus has been used in the aggregate. In other
words, the monitor 5 also determines the cumulative total period
of time for which combustion has occurred.
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panel *27. A tiner 28 is used to determ ne the cunul ative total period of
time for which the parent el ectromagnetic valve 21 has been energized,
while a counter 29 is used to deternine how many tines the parent

el ectromagnet- ic valve 21 has been energized. - Thus, when one of the two

factors has rea@lﬁﬂ:@}m&h@ gieaityal 5o d1e6 dbtermbndmiswhat Adpmismtof ney
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each kind of irregularity has occurred in the aggregate. In
other words, the monitor 5 also determines the cumulative number
of times of occurrence of every kind of irregularity that has
occurred since the combustion apparatus was used for the first
time.

The memory 6 automatically stores all these pieces of in-
formation obtained by the monitor 5. A volatile memory (not

~shown) is used in the memory 6. Also, the memory 6 is provided
with a backup power (not shown).
 The display 7 is capable of displéying the pieces of infor-
mation stored in the memory 6. Also, the display 7 signals the
user of the combustion apparatus to stop using the apparatus and
instead perform maintenance work of it when such a desirability
has come, as will be described below. :

Storing the pieces of information obtained by the monitor 6
‘is not the only function of the memory 6. In addition, it is
possible to store in the memory 6 both a reference number of
times n of combustion and a reference cumulatlve period of time t
of combustion on the basis of which the dlsplay 7 signals to the
user of the combustion apparatus the desirability of maintenance
work of it. The information stored in the memory 6 is not lost
when the power 2 is turned off. '

In use, both a reference number of times n of combustion
and a reference cumulative period of time t of combustion are
stored in the memory 6. When the combustion apparatus is set
into operation, the controller 3 starts to work and at the same
~time the monitor 5 starts to perform the foregoing three func-
tions. The monitor 5 continues performing its functions during
operation of the combustion apparatus. As described above, the
information obtained by the monitor 5 is automatically stored in
the memory 6.

Each time the combustion apparatus is operated, the monitox

-5 performs its three functions.

When the actual number of times of combustion has exceeded

the reference number of times n or when the actual cumplatlve
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imai ntenance work of it. The timer 28 and the counter 29 thus serve to

si gnal

to the user the desirability of main- tenance work of the conbusti-on

apparatus to prevent it from devel oping serious trouble. It is pretty

expensi ve,

however, to produce a conbustion apparatus with such a

moni tori ngteyaleperiodidsi ttone oficlzomburtion ilgs sgscebdodnatas tdference
combusti on fRBIgHate "BLA%bd BHCLine Y bR ombhst EoRl} WhEEReFer! "Comes

I nventi on F

first, the memory 6 determines it. When the memory 6 has deter-
mined it, the display 7 operates to signal the user of the com-
bustion apparatus to stop using it and instead perform main-
tenance work of it. Then, the user'performs maintenance work of
the apparatus. When the user has finished the maintenance work,
he activates a switch 9 which is connected to the monitor 5.
When the switch 9 is activated,.thé display 7 stops signaling
the desirability of maintenance work and at the same time the
reference values n and t are reset in the memory 6.

The reference values n and t can be originally set such

that the desirability of maintenance work will be signaled well

before a number of times of combustion and a cumulative period
of time of combustion are reached which may be assumed to result
in a serious trouble of the combustion apparatus. Thus, the
combustion apparatus can be effectively used without a serious
trouble for a very long time by performing maintenance work of
the apparatus when the display 7 signals the desirability of it.

In addition, it is possible at any desired point of time to
make the display 7 display three pieces of information stored in
the memory 6, namely, the number of times of combustion, the
cumulative total period of time of combustion, and the cumula-
tive number of times of occurrence of every kind of irregularity
that has occurred since the combustion apparatus was used for
the first time. These pieces of information are displayed when
the user activates a switch 8 which is connected to the monitor
5. Thus, the user also can perform maintenance work without
waiting for a signal of the display 7, especially when he judges
it necessary or desirable to do so from the information of ir-
regularities that have occurred. |
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a'systen1f0r nonitoring a conbustion apparatus To pre- vent—it—f+om
devel opi ng serious trouble, which can be provi on appar at us
wi t hout making it expensive to produce the mhoﬂﬁf"“ﬂﬂf"'lﬂﬂﬁ’ﬁ”ar atus and
does not make the whol e conmbustion appar at us | a¥ gec
What is claimed is:
1. A system for monitoring a combustion apparatus to prevent the
apparatus from developing serious trouble, which comprises
(a) monitor means for determining how many times combustion
‘has taken place in a combustion apparatus since the combustion
apparatus was used for the first time, for determining a
cumulative total period of time for which combustion has oc-
curred in the combustion apparatus since the first use of the
combustion apparatus, and for determining what kinds of ir-
regularities have developed in the combustion apparatus during
combustion thereof and how many times each kind of irregularity
has developed therein since the first use thereof, '
(b) memory means for automatically storing such pieces of
information obtained by the monitor means, for storing both a
reference number of times of combustion and a reference cumula-
tive time of duration of combustion when such pieces of
reference information are set as an initial step, and for deter-
mining when én_actual number of times of combustion has exceeded
the reference number of times of combustion or when an actual
cumulative total time of duration of combustion has exceeded the
reference cumulative time of duration of combustion, whichever
comes first, |
(c) display means for signaling to a user of the combustion
apparatus the desirability of maintenance work of the combustion
apparatus when the memory means has determined that either of
the two actual values has exceeded the reference value,
the display means also being capable of displaying the
- pieces of information automatically stored in the memory means,
and |
(d) a firét switch which resets the two referen¢e values
for the memory means when the first switch is activated.

2. A system of claim 1 further including a second switch which
makes the display means display the pieces of information

automatically stored in the memory means when the second switch
is activated.
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" 2- Fig.

1 shows a conbustion.apparatus; Fig. 2 illustrates a nonitoring

systemof the inven- tion; and Fig. 3 shows how the nonitoring system

‘works. A
formwll

noni toring system whi ch enbodi es the invention in one preferred
now be described with refer-

ABSTRACT

A system for monitoring a combustion apparatus comprises a
monitor, a memory, and a display. The monitor determines how
many times combustion has taken place in a combustion apparatus.
Also the monitor determines a cumulative total period of time
for which combustion has occurred in the combustion apparatus
since the first use of the combustion apparatus. In addition,
the monitor determines what kinds of irregularities have
developed in the combustion aﬁparatus during combustion thereof
and how many times each kind of irregularity has developed
therein since the first use of the combustion apparatus. The
memory automatically stores such pieces of information obtained
by the monitor. Aléo, the memory stores both a reference number
of times of combustion and a reference cumulative time of dura-
tion of combustion when such pieces of reference information are

~set as an initial step. When the actual number of times of com-

bustion has exceeded the reference number of times of combustion
or when the actual cumulative total time of duration of combus-

tion has exceeded the reference cumulative time of duration of

combustion, whichever comes first, the memory determines it.
When the memory has determined it, the display signals to a user
of the combustion apparatus the desirability of maintenance work
of it The display also displays the three pieces of informa-

- tion automatically stored in the memory when a switch is ac-

tivated. Another switch is also provided for resetting the two
reference values for the memory. '
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ence'to Figs. 2 and 3. Fig. 2 depicts a nonitoring system of -the invention.
The nonitoring systemis designated by reference nu- neral 4. The
nonitoring system4 conprises a nonitor 5, a nenory 6, and a display 7.

Ref erence nuneral 1 designates a plug of a com bustion apparatus to be

nonitored by the nonitoring system4; reference nuneral 2, a power source
of the

FIG.1
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conbusti on apparatus; and reference nuneral 3, a con- troller for

regul ating the perfornmance, of the conbustion apparatus. The power source 2
suppl i es power both to the controller 3 and to the nonitoring system 4.
First, the nonitor 5 determ nes how many tinmes the conbustion apparatus

have been used, or how many tinmes conbustion has taken place in the
conbustion ap- paratus.

FIG. 2
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Second,

appar atus has been used in the ag- gregate.

al so det erm nes

has ~occurred. Third,

the nonitor 5 al so determ nes how long a tine the conbustion
I n other words,

the nonitor 5

the cunul ative total period of time for which conbustion

the nonitor 5 al so determ nes what kinds of

irregularities have devel oped during conmbustion and how many tines each
kind- of irregularity has occurred

( start )

Reference number of times n
of combustion and reference
cumulative time_t

of duration of combustion
are set.

FIG. 3
(1)

witch 8 is deactivated

No information is
displayed.

ombustion apparatus
is set into operation,

Controller 3 starts
to work.

|

Monitor 5 continuously
works as combustion goes.

Combustion Apparatus
is stopped.

Yes

Controller 3 stops.

Reference_n or_t
is exceeded.

Display 7 recommends
maintenance work.

Information stored
in memory is displayed.
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- This Sheet Has Been R,

A i



in the aggregate. In other words, the nonitor 5 also de- termnes the
cunul ative nunber of tines of occurrence of every kind of irregularity that
has occurred since the combustion apparatus was used for the first tine. '
The menory 6 automatically stores all these pieces of information obtained
by the nonitor 5. A volatile nmem ory (not shown) is used in the nenory 6.
Also, the mem ory 6 is provided with a backup power (not shown).

FIG. 3
(2)

n plus x or_t plus
x is reached.

Has maintenance work
been done?
(Switch 9 is activated.)

No

Display 7 stops
recommending
maintenance work.
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so, the display 7 signals the user of the co

op us- ing the apparatus,and instead perform
such a desirability has conme, as will be

System for Monitoring a Combustion Apparatus
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ﬁﬁﬂd capabl e of displaying the pieces of informtd

FIELD OF THE INVENTION

This invention relates to a system for monitoring a combus-

" tion apparatus to prevent the combustion apparatus from develop-
ing serious trouble. ' '

BACKGROUND OF THE INVENTION

Although there is prior art whereby a combustion apparatus
is monitored to determine when a trouble or malfunction has
developed therein (as disclosed in Japanese Patent Publication
No. 2-4128 or 2-33520), almost no system has been proposed which
monitors a combustion apparatus to prevent it from developing
trouble or malfunction. The only such system the inventor is
aware of is that of Fig. 1. Fig. 1 illustrates a combustion ap-
paratus 20 which includes a parent electromagnetic valve 21,
change-over electromagnetic valves 22, a burner 23, a heat col-
iector 24, a sensor 25 for detecting the amount of water, a cock
26 for supplying hot water, and a control panel 27. A timer 28
is used to determine the cumulative total period of time for
which the parent eletromagnetic valve 21 has been energized,
while a counter 29 is used to determine how many times the
parent eletromagnetic valve 21 has been energized. Thus, when
one of the two factors has reached such a great value that the
combustion apparatus may develop serious trouble or malfunction,
the user can stop using it and instead perform maintenance work
of it. The timer 28 and the counter 29 thus serve to signal to
the user the desirability of maintenance work of the combustion
apparatus to prevent it from developing serious trouble. It is
pretty expensive, however, to produce a combustion apparatus
with such a monitorihg system. In addition, such a monitoring
system makes the combustion apparatus rather large.
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descri bed below. Storing the pieces of information obtained by the nonitor
6 is not the only function of the nmenory 6. In addition, it is possible to
store in the nmenory 6 both a referenCﬁé?unber of tinmes n of conbustion and
a refer- ence cunul ative period of ti t of conbustion on the basis of

whi ch the display 7 signals SUMENRY QR /THE IHENRBYBsti on apparatus the
desirability Rchﬁégﬁg %?Cit is an object of the invention to provide a

system for monitoring a combustion apparatus to prevent it from
developing serious trouble, which can be provided in a combus-
tion apparatus without making it expensive to produce the whole

combustion apparatus and does not make the whole combustion ap-
paratus large.

BRIEF DESCRIPTION OF THE INVENTION

Fig. 1 shows prior art;

Fig. 2 illustrates a monitoring system of the invention;
and

Fig. 3 shows how the monitoring system works.

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT

A monitoring system which embodies the invention in one
preferred form will now be described with reference to Figs. 2

and 3.

Fig. 2 depicts a monitoring system of the invention. The
monitoring system is designated by reference numeral 4. The
monitoring system 4 comprises a monitor 5, a memory 6, and a
display 7.

Reference numeral 1 designates a plug of a combustion ap-
paratus to be monitored by the monitoring system 4; reference
numeral 2, a power source of the combustion apparatus; and
reference numeral 3, a controller for regulating the performance
of the combustion apparatus. The power source 2 supplies power
both to the controller 3 and to the monitoring system 4.

First, the monitor 5 determines how many times the combus-
tion apparatus have been used, or how many times combustion has
taken place in the combustion apparatus.

' Second, the monitor 5 also determines how long a time the
combustion apparatus has been used in the aggregate. 1In other
words, the monitor 5 also determines the cumulative total period
of time for which combustion has occurred.
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work of it. The information stored in the nenory 6 is not [ost when the
power 2 is turned off. 1n use, both a reference nunber of tines n of com
bustion and a reference cumul ative period of tine of conbustion are stored
in"the menmory 6. When the com bustion3apparatus is set into operation, the

controller 3 $harls 'EndOnbnddrals t AEspa R tidrikiide Whak! Aidist 8t L1-0

perfOrn]égguigéfggégghégéege$g SééS”Surgyé égﬁg&égigh and how many times
each kind of irregularity has occurred in the aggregate. 1In
other words, the monitor 5 also determines the cumulative number
of times of occurrence of every kind of irregularity that has
occurred since the combustion apparatus was used for the first
time. _

The memory 6 automatically stores all these pieces of in-
formation obtained by the monitor 5. A volatile memory (not
shown) is used in the memory 6. Also, the memory 6 is provided
with a backup power (not shown).

The display 7 is capable of displaying the pieces of infor-
mation stored in the memoxry 6. Also, the display 7 signals the
user of the combustion apparatus to stop using the apparatus and
instead perform maintenance work of it when such a desirability
has come, as will be described below.

Storing the pieces of information obtained by the monitor 6
is not the only function of the memory 6. In addition, it is
possible to store in the memory 6 both a reference number of
times n of combustion and a reference cumulative period of time t
of combustion on the basis of which the display 7 signals to the
user of the combustion apparatus the desirability of maintenance
work of it. The information stored in the memory 6 is not lost
when the power 2 is turned off.

In use, both a reference number of times n of combustion
and a reference cumulative period of time t of combustion are
stored in.the memory 6. When the combustion apparatus is set
into operation, the controller 3 starts to work and at the same
time the monitor 5 starts to perform the foregoing three func-
tions. The monitor 5 continues performing its functions during
operation of the combustion apparatus. As described above, the
information obtained by the monitor 5 is automatically stored in
the memory 6. '

Each time the combustion apparatus is operated, the monitor
5 performs its three functions.

When the actual number of times of combustion has exceeded
the reference number of times n or when the actual cumulative
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continues performng.its functions during operation of the conbustion

appar atus. As descri bed above, the in- formation obtained by the nonitor 5
is automatically stored in.the nenory 6. Each tinme the conbusti on apparatus
is operated, the nonitor 5 perforns it#s three functions. Wen the actual
nunber ofotalepexfiodordfistime bfiscombastdidnt has efxeeeded nthberedlerenass n

or when LhGulative period of time t of combustion, whichever comes
first, the memory 6 determines it. When the memory 6 has deter-
mined it, the display 7 operates to signal the user of the com-
bustion apparatus to stop using it and instead perform main-
tenance work of it. Then, the user performs maintenance work of
the apparatus. When the user has finished the maintenance work,
he activates a switch 9 which is connected to the monitor 5.
When the switch 9 is activated, the display 7 stops signaling
the desirability of maintenance work and at the same time the
reference values n and t are reset in the memory 6.

The reference values n and t can be originally set such
that the desirability of maintenance work will be signaled well
before a number of times of combustion and a cumulative period
of time of combustion are reached which may be assumed to result
in a serious trouble of the combustion apparatus. Thus, the
combustion apparatus can be effectively used without a serious
trouble for a very long time by performing maintenance work of
the apparatus when the display 7 signals the desirability of it.

In addition, it is possible at any desired point of time to
make the display 7 display'three pieces of information stored in
the memory 6, namely, the number of times of combustion, the
cumulative total period of time of combustion, and the cumula-
tive number '‘of times of occurrence of every kind of irregularity
that has occurred since the combustion apparatus was used for
the first time. These pieces of information are displayed when
the user activates a switch 8 which is connected to the monitor
5. Thus, the user also can perform maintenance work without

- waiting for a signal of the display 7, especially when he judges
it necessary or desirable to do so from the information of ir-
regularities that have occurred.

I
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actual cumul ative total perlod of time of conbu

referénce cunul ative period of time t of conbustion, whichever
the menory 6 de- termines it. \Wen the menory 6 h “ m ﬂﬂ u]ﬂ the
display 7 operates to signal the userSof the conb to stop

usi ng i twhat isstiaimedrisem nainte- nance work of it. Then t he user

performnms mai ntenance work of the apparatus. \Wen the user has finished the
1. A system for monitoring a combustion apparatus to prevent the

apparatus from developing serious trouble, which comprises

(a) monitor means for determining how many times combustion
has taken place in a combustion apparatus since the combustion
apparatus was used for the first time, for determining a
cumulative total period of time for which combustion has oc-
curred in the combustion apparatus since the first use of the
combustion apparatus, and for determining what kinds of ir-
regularities have developed in the combustion apparatus during
combustion thereof and how many times each kind of irregularity
has developed therein since the first use thereof,

(b) memory means for automatically storing such pieces of
information obtained by the monitor means, for storing both a
reference number of times of combustion and a reference cumula-
tive time of duration of combustion when such pieces of
reference information are set as an initial step, and for deter-
mining when an actual number of times of combustion has exceeded
the reference number of times of combustion or when an actual
cumulative total time of duration of combustion has exceeded the

reference cumulative time of duration of combustion, whichever
comes first,

(c) digplay means for signaling to a user of the combustion
apparatus the desirability of maintenance work of the combustion
apparatus when the memory means has determined that either of
the two actual values has exceeded the reference value,

the display means also beihg capable of displaying the
pieces of information automatically stored in the memory means,
and

(d) a first switch which resets the two reference values
for the memory means when the first switch is activated.

2. A system of claim 1 further including a second switch which
makes the display means display the pieces of information

automatically stored in the memory means when the second switch
is activated.

REPLACEMENT SHEET

‘ This Sheet Has Been Rep laced

AR

26 MAR 1997




mai nt enance work, he activates a swtch 9 which is con- nected to the
nmonitor 5. When the switch 9 is activated, the display 7 stops signalling
the.desirability of mainte- nance workgand at the sanme time the reference

in the nmenory 6.
values n and t are reset t he ABSTRACT

SYSTEM FOR MONITORING A COMBUSTION APPARATUS

A system for moniforing a combustion apparatus éomprises a
monitor, a memory, and a display. The monitor deyermines how
many times combustion has taken place in a combustion appatarus.
Also the monitor determines a cumulative total period of time for
which combustion has occurred in the combustion apparatﬁs since
the first use of the combustion apparatus. In addition, the
monitor determines what kinds of irregularities have developed in
the combustion apparatus during combustion thereof and how many
times each kind of irregularity has developed therein since the
first use of the combustion apparatus. The memory automatically
stores such pieces of information obtained by the monitor. Also,
the memory stores both a reference number of times of combustion
and a reference cumulative time of duration of combustion when
such pieces of reference informaiton are set as an initial step.
When the actual number of fimes of combustion has exceeded the
reference number of times of combustion or when the actual
cumulative total time of duration of combustion has exceeded the
reference cumulative time of duration of combustion, whichever
comes first, the memory determines it. When the memory hés
determined it, the display signals to a user of the combustion
apparatus the desirability:of mainfenance work of it. The
display also displays the three pieces of informgiton
automatically stored in the memory when a sﬁitch is activated.

Another switch is also proveded for resetting the two reference

values for the memory.
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4 The reference values n and t can be originally set such that the
desirability of nmintenance work will ‘be signalled well before a nunber of
times of conbustion and a cumrul ative period of time of conbustion are
reached which may be assuned to result i'n a serious trouble of the
conbustion apparatus. Thus, the conbus- tion apparatus can be effectivel:

used without a serious -E‘E?LACEMENT QUE;__T
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trouble for a very long tine by perform ng nmaintenance work of the
apparatus when the display 7 signals the desirability of it.

it is possible at any desired point of tine to nmake the
three pieces of information stored in 2he menory 6,
t he cunul ative total
and the cunul ative nunber'of times of occur-

ti mes of conbustion,
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rence of every kind of irregularity that has occurred since the conbustion
apparatus was used for the first time. These pieces of information are

di spl ayed when the us- er activates a switch 8 which is connected to the
noni tor 5. Thus, the user also can perPorm maintenance work without waiting
for a signal of the display 7, especially when he judges it necessary or
desirable to do so fromthe information of irregularities that have

occurr ed.
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A system for nonitoring a conbustion apparatus conprises a nonitor, a
menory, and a display. The non- itor determ nes how nany times conbustion
has-taken place in a conbustion apparatus Al so the nonitor de- termnes a
cumul ative total period of tinme for whi*ch com bustion has occurred in the
conmbustion apparatus since the first use of the combustion apparatus. In
addition, the nonitor determ nes what kinds of irregularities have

FIG. 3
(2)
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System for monitoring a combustion apparatus

Description

This invention relates lo a system for monitoring a
combustion apparatus to prevent the combustion appa-
ratus from developing serious trouble.

Although there is prior art whereby a combustion
apparatus is monitored to determine when a trouble or
malfunction has developed therein (as disclosed in Jap-
anese Patent Publication No. 2-4128 or 2-33520), yel
no syslem has been proposed which monitors a com-

- bustion apparatus to prevent it from developing trouble
or malfunction. Fig. 1 illustrates a combustion apparatus
20 which includes a parent slectromagnslic valve 21,
changse-over electromagnetic valves 22, a burner 23, a
heal collector 24, a sensor 25 for detecting the amount
of water, a cock 26 for supplying hot water, and a control
panel 27. Atimer 28 is used to determine the cumulative
total period of time for which {he parent electromagnetic
valve 21 has been energized, while a counter 29 is used
to determine how many times the parent electromagnet-
ic valve 21 has been energized. Thus, when one of the
two factors has reached such a great value that the com-
bustion apparatus may develop serious trouble or mal-
function, the user can stop using it and instead perform
maintenance work of it. The timer 28 and the counter 29
thus serve lo signal to the user the desirability of main-
tenance work of the combustion apparatus to prevent it
from developing serious trouble. It is pretty expensive,
however, to produce a combustion apparatus with such
a monitoring system. In addition, such a monitoring sys-
tem makes the combustion apparatus rather large.

Accordingly, it is an object of the invention to provide
a system for monitoring a combustlion apparatus o pre-
vent it from devsloping serious trouble, which can be
provided in a combustion apparatus without making it
expensive o produce the whole combustion apparatus

~ and does not make the whole combustion apparatus
large.



tion are set as an initial step. \WWen the actual nunper of tines of
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Fig. 1 shows a combustion apparalus;
Fig. 2 illustrates a monitoring system of the inven-
tion; and

Fig. 3 shows how the monitoring system works.

A monitoring system which embodies the invention
- in one prelerred form will now be descnbed with refer-
ence to Figs. 2 and 3.

Fig. 2 depicts a monitoring system of the invention.
The monitoring system is designated by reference nu-
meral 4. The monitoring system 4 comprises a monitor
5, a memory 6, and a display 7.

Reference numeral 1 designatles a plug of a com-
bustion apparatus to be monitored by the monitoring
system 4; reference numeral 2, a power source of the
combustion apparatus; and reference numeral 3, a con-
troller for regulating the performance of the combustion
apparatus. The power source 2 supplies power both to
the controller 3 and to the monitoring system 4.

First, the monitor 5 determines how many limes the
combustion apparatus have been used, or how many
times combustion has taken place in the combustion ap-
paralus. |

Second, the monilor 5 also delermines how long a
time the combustion apparatus has been used inthe ag-
gregate. In other words, the monitor 5 also determines
the cumulalive total period of time for which combustion
has occurred.

Third, the monitor 5 also determines what kinds of
irregularities have developed during combustion and
how many limes each kind of irregularity has occurred
in the aggregate. In other words, the monitor 5 also de-
terminas the cumulative number of limes of occurrence
of every kind of irregularity that has occurred since the
combustion apparatus was used for the first time.

The memory 6 automatically stores all these pieces
of information obtained by the monitor 5. A volalile mem-
ory (not shown) is used in the memory 6. Also, the mem-
ory 6 is provided with a backup power (not shown).

cu-



mul ative total tine of duration of conmbustion has ex- ceeded the reference
cunmul ative time of duration of conbustion, whichever cones first, the
menory deter- mines it. \Wen the nenory has determined it, the dis- play
signals to a user of the conbustion apparatus the desirability of

mai nt enance work of it. The display also displays the three pieces of

|\nfor mat i on aut omat i cfld wisHiy ! cagdie BPORDlapRE® fistssiis activat ed.
information stored in the memory 6. Also, the display 7

signals the user of the combuslion apparalus to stop us-

ing the apparalus and instead perform maintenance

work of it when such a desirability has come, as will be

described below.-

Storing the pieces of information obtained by the
monitor 6 is not the only function of the memory 6. In
addition, it is possible to store in the memory 6 both a
reference number of times n of combustion and a refer-
ence cumulative period of lime { of combustion on the
basis of which the display 7 signals lo the user of the
combustion apparatus the desirability of maintenance
work of it. The information stored in the memory 6 is not
lost when the power 2 is turned off.

In use, both a reference number of times n of com-
bustion and a reference cumulalive period of time ¢ of
combustion are stored in the memory 6. When the com-
bustion apparatus is set into operation, the controller 3
starts to work and at the same lime the monitor 5 starts
to perform the foregoing three functions. The monitor 5
continues performing its functions during operation of
the combustion apparatus. As described above, the in-
formation obtained by the monitor 5 is automatically
stored in the memory 6. : |

Each time the combustion apparatus is operated,
the monitor 5 performs its three functions.

When the actual number of times of combustion has
exceeded the reference number of times n or when the
actual cumulative total period of time of combustion has
exceeded the reference cumulative period of time { of
e TENT SHEET | combustion, whichever comes first, the memory 6 de-
;i(%{?‘{EAGEMENT SHEE - termines it. When the memory 6 has determined it, the
16 OCT 197 display 7 operates tqsxgpal the. user of the combu.?llon
apparaltus to stop using it and instead perform mainte-
nance work of it. Then, the user performs maintenance
= work of the apparatus. When the user has finished the

maintenance work, he aclivates a swilch 9 which is con-
necled to the monitor 5. When the switch 9 is aclivated,
the display 7 stops signalling the desirability of mainte-
nance work and at the same time the reference values
n and | are reset in the memory 6.




er<switch is also provided for resetting the two refergnge vattes-forith

_nmenory. Clains 1. A systemfor nonitoring a conbust pparat td
“prevent the apparatus from devel opi ng serious (’iﬁ &ﬁ ﬁ@?
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The relerence values n and ! can be originally set
such that the desirability of maintenance work will be
signalled well before a number of times of combuslion
and a cumulative period ol time of combustion are
reached which may be assumed to result in a serious
trouble of the combustion apparatus. Thus, the combus-
tion apparatus can be effectively used without a serious
trouble for a very long time by performing maintenance
work of the -apparatus when the display 7 signals the
desirability of it.

In addition, it is possible at any desired point of time
to make the display 7 display three pieces of information
stored in the memory 6, namely, the number of times of
combustion, the cumulative total period of time of com-
bustion, and the cumulative number of times of occur-
rence of every kind of irregularity that has occurred since
the combustion apparatus was used for the Tirst time.
These pieces of information are displayed when the us-
er activates a switch 8 which is connected to the monitor
5. Thus, the user also can perform maintenance work
without waiting for a signal of the display 7, especially
when he judges it necessary or desirable to do so from
the information of irregularities that have occurred.

A system for monitoring a combustion apparatus
comprises a monitor, a memory, and a display. The mon-
itor determines how many times combustion has taken
place in a combustion apparatus. Also the monitor de-
termines a cumulative total period of time for which com-
bustion has occurred in the combustion apparatus since
the first use of the combustion apparatus. In addition,
the monitor determines what kinds of irregularities have
developed in the combustion apparatus during combus-
tion thereof and how many times each kind of irregularily
has developed therein since the first use of the combus-
tion apparatus. The memory automatically stores such
pieces of information obtained by the monitor. Also, the
memory stores both a reference number of times of
combustion and a reference cumulative time of duration
of combustion when such pieces of reference informa-
lion are set as an initial slep. When the actual number
of times of combustion has exceeded the reference

e



troubl e, which conprises: nonitor means (5) for determ ning what kinds of
rrregularities have devel oped in the conbus- tion apparatus during
operation thereof; nenory nmeans (6) for automatically storing da- ta

obt ai ned by said nonitor neans: and display nmeans (7) for displaying the
data auto- matically stored in said nenory neans;

-5-

of times of combustion has exceeded the reference
number of times of combustion or when the actual cu-
mulative total time of duration of combustion has ex-
ceeded the reflerence cumulative time of duration of
combustion, whichever comes first, the memory deter-
mines it. When the memory has determined it, the dis-
play signals to a user of the combustion apparatus the
desirability of maintenance work of it. The display also
displays the three pisces of information automatically
stored in the memory when a switch is activated. Anoth-
er switch is also provided for resetting the two reference
values for the memory.
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characterized in that said nonitor
times conbustion has taken place in a conbustion ap

‘conmbustion apparatus was used for the first tine,

t ot al

in the conbus- tion apparatus since-6he first use of tfe

A syslem for monitoring a combustion apparalus o
prevent the apparatus from developing serious
trouble, which comprises:

monilor means (5) for determining what kinds
of irregularities have developed in the combus-
tion apparatus dU_ring operation thereof;
memory means (6) for automatically storing da-
ta obtained by said monitor means: and
display means (7) for displaying the data auto-
malically stored in said memory means;

. characterized In that

said monitor means (5) further delermines how
many times combustion has taken place in a
combustion apparatus since the combustion
apparatus was used for the first time, deler-

mines a cumulative total period of time for

which combustion has occurred in the combus-
tion apparatus since the first use of the com-
bustion apparatus, and delermines how many

- limes each kind of irregularity has developed
~ therein since the first use thereol;

said memory means (6) for automatically stor-
ing such dala obtained by said monitor means
is further adapted for storing both a reference
number of times of combustion (n) and a reler-
ence cumulaltive time of duration of combustion
(1) when suchreference data are set as an initial
step, and for delermining when an actual
number of times of combustion has exceeded
the reference number of limes of combustion
(n) or when an aclual cumulative total time of
duration of combuslion has exceeded the ref-
erence cumulative lime of duralion ol combus-
tion (1), whichever comes first;

said display means (7) further signalizes lo a
user of the combustion apparatus the desirabil-

means (5) further determnes how many
tus since the

ara
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period of tinme for REPLACEMENT SHEET whi ch ccurred
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e

busti on appar at us.

and determ nes how many ti ch kind of irregularity
has devel oped therein since the first use the%‘ﬁm&wns (6)

for automatically stor- ing such data obtai ned ’ﬂ
further adapted for storing both a reference nu mm,

(n) and a refer-

ence cunul ative time of duration of
-7 -

ity of maintenance work of the combustion ap-
paratus when said memory means has deler-
mined that either of the lwo aclual values has
exceeded the corresponding reference value

@ )

a first switch (9) is provided which resels the two
reference values (n, t) when said first switch is ac-
tivated; and thal said combustion apparatus is in-
hibited from being set again into a further operation
cycle, when, after said display means (7) recom-
mends maintenance work, either of the two actual
values exceeds the corresponding-reference value
(n, 1) by a predetermined value (x), until said first
switch is activated.

A system according o claim 1,

characterized In that

a second switch (8) is provided enabhng said dis-
play means (7) upon activation of said second
switch to display the data automatically stored in
said memory means (6).

REPLACEMENT SHEET
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(1) when such-reference data are set as an initial step, and for

determ ni ng when an actual nunber of tinmes of conbustion has exceeded the

ref erence nunber of tines of conbustion (2) or when an actual cunul ativo

total tine of duration of conbustion has exceeded the ref- erence

cunul ative tinme of duration of conbus- tion (t), whichever rrme.s.,lfi rst;
HEET
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said display neans (7) further signalizes to a user of the conbustion
apparatus the desirabil - 7 - ity of maintenance work of the conbustion
ap- paratus when said nmenory nmeans has deter-

P
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m ned that either of the two actual val ues hgs-.exceeded the correspondi ng
reference value (n,t). a first swwtch (9) is pW@P[ﬂﬁmﬁmﬂlgm: e%ets the two

reference values [err] when said first swtch ijs—ae—=tvai. nd that said
conbustion apparatus is in- hibited from being se% %3a|n i nt further
operation cycle, when, after said display nmedgng 9

.-3-
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mends nai nt enance work, either of the two actual val ues exceeds the
_corresponding reference value (n, t) by a predeterm ned value (x), until
‘said first switch is activated. 2. A system according to claim1,
characterized In that a second switch (8) is provided enabling said dis-
ptay neans (7) upon activation of said second

-4 -
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ABSTRACT
SYSTEM FOR MONITORING A COMBUSTION APPARATUS'

A system for monitoring a combustion apparatus comprises a
monitor, a memory, and a display. The monitor determines how
many times combustion has taken place in a combustion appatarus.
Also the monitor determines a cumulative total period of time for
‘which combustion has occurred in the combustion apparatus since
the first use of the combustion apparatus. In addition, the
monitor determines what kinds of irregularities have developed in
the combustion apparatus during combustion thereof and how many
times each kind of irregularity has developed therein since the
first use of the combustion apparatus. The memory automatically
stores such pieces of information obtained by the monitor. Also,
the memory stores both a reference number of times of combustion
and a reference cumulative time of duration of combustion when
such pieces of reference informaiton are set as an initial step.
When the actual number of times of combustion has exceeded the
reference number of times of combustion or when the actual
cumulative total time of duration of combustion has exceeded the
reference cumulative time of duration of combustion, whichever
comes first, the memory determines it. When the memory has
determined it, the display signals to a user of the combustion
apparatus the desirability of maintenance work of it. The
display also displays the three pieces of informaiton
automatically stored in the memory when a switch is activated.

Another switch is also proveded for resetting the two reference

values for the memory.
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