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[57] ABSTRACT

In a burner monitor apparatus comprising light inten-
sity responsive means and comparator means, the light
intensity responsive means are coupled to said com-
parator means for actuating the reference voltage of
all said comparator means, whereby all the compara-
tor means are responsive to all the light intensity
responsive means.

5 Claims, 2 Drawing Figures
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1
BURNER MONITOR APPARATUS

This application is a continuation of Ser. No.
818,293, filed 4/22/69, abandoned.

This invention relates to an apparatus for monitoring 5
the function of at least two burners in a boiler by sens-
ing the light intensity of the flame from each of the
burners, means responsive to light intensity being pro-
vided in the vicinity of each of the burners for sensing
the light intensity in the flame from essentially the adja- 10
cent burner.

One of the main problems of previously known
burner monitor apparatus is that the photocell of a
burner is influenced also by the flames from the other
burners. Thus the possibility exists for erroneous func- 15
tion since the output signal from one of the photocells
may be maintained by reason of the flames from burn-
ers other than that which is associated with the photo-
cell. These prior art monitor apparatus are thus unreli-
able, and this will become particularly apparent after 20
the apparatus have been in operation for some time,
since the photocells cannot be kept entirely free from
dirt. Due to the photocells being dirtied the sensitivity
of the monitor apparatus has to be reduced, whereby
the flames from the burners will have a greater influ- 25
ence on each other.

In the apparatus outlined in the foregoing this prob-
lem is solved by the present invention in that the means
responsive to light intensity are each connected to one
comparator and that the comparators are so intercon- 30
nected that each of the means responsive to light inten-
sity actuates the reference voltage of all comparators
whereby the light intensities from the burners are com-
pared to each other.

The present invention will now be more fully de- 35
scribed with reference to the accompanying drawings
in which:

FIG. 1 is a wiring diagram of a burner monitor appa-
ratus according to the invention;

FIG. 2 is a wiring diagram of a mains unit for the 40
burner monitor apparatus shown in FIG. 1.

The burner monitor apparatus illustrated in FIG. 1 is
intended for a boiler with two burners and has two pho-
tocells U1, U2, one for each of the burners. The photo-
cells U1 and U2 are located at suitable points in the vi- 4
cinity of the burners so as‘to be able to sense the light
intensity of the flame emerging from the associated
burner.

The photocell U1 is fed via one secondary winding of
a transformer Trl having two secondary windings, and
the other secondary transformer winding feeds the
other photocell U2. The primary winding of the trans-
former Trl is connected to a suitable source of current.
The photocell Ul is connected to one side of the sec-
ondary winding via a resistor RS and a capacitor CS5,
and to the other side of the secondary winding via a
rectifier bridge D5-D8. The connection between the
rectifiers D5 and D6 in the rectifier bridge D5-D8 can
be regarded as the zero lead of the circuit and is con-
nected to a voltage input of O0V. The connection be-
tween the rectifiers D7 and D8 in the rectifier bridge
D5-D8 is coupled via a resistor R11 and a resistor R13
to one input of an operational amplifier F1, and said
one input of the amplifier F1 is also connected via a
Zener diode Z3 to the output of the operational ampli-
fier. This amplifier output is coupled via a resistor R23
and a potentiometer P1 to the other input of the opera-

50

55

60

65

2

tional amplifier F1. The other input is coupled via a re-
sistor R14, a diode D9 and a resistor R9 to the connec-
tion between the resistors R11 and R13. Moreover, the
connection between these two resistors is connected to
the zero lead of the circuit via a resistor R17 connected
parallel with a capacitor C9. The connection between
the resistor R11 and the rectifier bridge D5-D8 is cou-
pled to the zero lead of the circuit via a capacitor C7.
A resistor R18 is connected between the zero lead of
the circuit and the connection between the diode D9
and the resistor R9. The connection between the resis-
tor R14 and the diode D9 is connected via two parallel-
connected resistors R25, R27 to the sliding contact of
a potentiometer P3 one terminal of which is connected
to the zero lead of the circuit, while the other terminal
of the potentiometer P3 is coupled to a voltage input
of —15V via a resistor R21. Moreover, the operational
amplifier F1 is coupled to a voltage input of OV via a
capacitor C11. The output from the operational ampli-
fier F1 is coupled via a resistor R7 to the base of a tran-
sistor T1 whose emitter is connected to a voltage input
of 0V and whose collector is coupled to a relay coil H1
connected parallel with a diode D15. The other termi-
nal of the relay coil is connected to a voltage input of
+21V. Said relay can be of any suitable type whatever
but in the present instance is a tongue relay whose con-
tact is connected parallel with a varistor V1 which .
serves to extinguish an arc of light, if any. The relay is
suitably inserted in a control circuit which controls the
supply of oil to the burner associated with the photocell

The photocell U2 is coupled to one terminal of the
other secondary winding via a resistor R6 and a capaci-
tor C6'and to the other terminal of the secondary wind-
ing via a rectifier bridge D10-D13. The connection be-
tween the diodes D10 and D11 in the rectifier bridge
D16-D13 is coupled to a voltage input of 0V and can
thus be considered as being the zero lead of the circuit.
The connection between the diodes D12 and D13 in
the rectifier bridge D10-D13 is coupled via resistors
R12 and R1S5 to one input of an operational amplifier
F2, and said one input of the operational amplifier is
also coupled to the output of said amplifier via a Zener

5 diode Z4. The output of the operational amplifier F2 is

coupled via a resistor R24 and a potentiometer P2 to
the other input of the operational amplifier F2. Said
other input of the amplifier F2 is coupled via a resistor
R16, a diode D14 and a resistor R10 to the connection
between the resistors R12 and R185. Said connection is
coupled to the zero lead of the circuit via a resistor R19
connected parallel with a capacitor C10. The connec-
tion between the resistor R12 and the rectifier bridge
D10-D13 is coupled to the zero lead of the circuit via
a capacitor C8. The zero lead of the circuit is coupled
via a resistor R20 to the connection between the resis-
tor R10 and the diode D14. The operational amplifier
F2. is further coupled.to the voltage input of OV via a
capacitor C12. The output of the operational amplifier
F2 is coupled via a resistor R8 to the base of a transistor
T2 whose emitter is coupled to a voltage input of OV
and whose collector is coupled to a relay coil H2 con-
nected parallel with a diode D16 and having the other
end connected to a voltage input of +21V. Said relay
can be of any suitable type whatever but in the present
instance is a tongue relay whose contact is connected
parallel with a varistor V2 which serves to extinguish an
arc of light, if any. The relay is preferably connected in
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a control circuit which controls the supply of oil to the
burner associated with the photocell U2.

As will be understood, the electronic circuit provided
for the photocell Ul is identical with that provided for

the photocell U2. The two circuits intended. for the -
photocelis U1 and U2 are interconnected by a conduc-;

5

tor which runs from the connection between the resis-

tor R14 and the diode D9 and the connection between
the resistor R16 and the diode D14.

In operation the burner monitor apparatus illustrated
in FIG. 1 will function as follows. Due to the connec-
tion between the two operational amplifiers F1 and F2
their reference voltage, whose initial value is adjustable
by means of the potentiometer P3, will be dependent
upon the light intensity sensed by the photocells Ul
and U2. The operational amplifiers F1 and F2 being
connected in the manner of comparators, the relays H1
and H2 will react only when the photocells Ul and 2
deliver a predetermined signal corresponding to a pre-
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determined low light intensity. The reference voltage of 20

the two operational amplifiers is dependent on the light
intensity in such a way that if one photocell senses a
high light intensity and the other photocell a low light
intensity the reference voltage will fall so that the oper-
ational amplifier associated with the photocell of low
light intensity delivers an output signal at its output for
actuation of the relay associated therewith to interrupt
the oil supply to the burner even if the light intensity
sensed by the photocell is not as low as the predeter-
mined value. Thus the relay for the photocell associ-
ated with an extinguished burner will interrupt the oil
supply to the burner even if the photocell is influenced
by another flame. :

In FIG. 2 is shown a mains unit suitable for the burner
mornitor apparatus illustrated in FIG. 1. The primary
winding of a transformer Tr2 is connected to a suitable
source of current. The secondary winding of the trans-
former Tr2 has a middle tap which constitutes the zero
lead of the unit and at the same time a voltage output
of OV. One end of the secondary winding is coupled via
a fuse S1 to the connection between the diodes D1 and
D2 in a rectifier bridge D1-D4. The connection be-
tween the diodes D3 and D4 is coupled via a fuse S2 to
the other end of the secondary winding. The connec-
tion between the diodes D1 and D3 forms a voltage
output of +21V and is connected via two resistors R1
and R2 to a voltage output of +15V. The connection
between the diodes D2 and D4 is coupled via two resis-
tors R3 and R4 to a voltage output of —15V. A capaci-
tor C1 is inserted between the connection between the
diode D1 and the resistor R1 and the zero lead of the
unit, while a capacitor C2 is inserted between the con-
nection between the diode D4 and the resistor R3 and
the zero lead of the unit. The connections between the
resistors R1 and R2 and the resistors R3 and R4 are
coupled to the zero lead of the unit via a capacitor C3
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and a capacitor C4, respectively. Inserted betwen the
zero lead of the unit and the voltage output of +15V is
a Zener diode Z1, and inserted between the zero lead
of the unit and the voltage output of —15V is a Zener
diode.Z2.

-As already mentioned, the burner monitor apparatus
described in the foregoing is intended for a boiler hav-
ing two burners, but it can be enlarged without diffi-
culty to serve a boiler having three or more burners by
supplementing the circuitry shown in FIG. 1 with an
electronic circuit associated with each photocell and
identical with the electronic circuits associated with the
photocells U1 and U2, and by interconnecting the addi-
tional circuits in the same way as the circuits for the
photocells Ul and U2 are interconnected.

While only one embodiment of the present invention
has been described and shown it will be readily realized
by those skilled in the art that the invention can be
modified within the scope of the invention defined in
the appended claims.

We claim:

1. An apparatus for monitoring the function of at
least two burners disposed in a boiler comprising in
combination; at least two light intensity responsive
means respectively associated with the burners in the
vicinity thereof for sensing the light intensity in the
flames from their associated burners, at least two com-
parator means respectively associated with and con-
nected to said light intensity responsive means for com-
paring the signals received from the associated light in-
tensity responsive means with the reference voltages of
the comparator means, and means interconnecting said
comparator means such that each of said light intensity
responsive means instantaneously actuates the refer-
ence voltages of both of said comparator means which
reference voltages will thereby become proportional to
the highest of the intensities monitored.

2. Apparatus defined in claim 1 wherein said compar-
ator means are operational amplifiers each having two
inputs, wherein one of said light intensity responsive
means is connected to one input of one operational am-
plifier and the other light intensity responsive means is
connected to one input of the other operational ampli-
fier, and wherein the other of said one operational am-
plifier is connected to the other input of the other oper-
ational amplifier.

3. Apparatus as defined in claim 2 further including
a resistor and capacitor network, and wherein the input
of each operational amplifier is connected to the input
of the other operational amplifier via said resistor and
capacitor network. v

4. Apparatus as defined in claim 2 wherein said light
intensity responsive means are each photocells.

5. Apparatus defined in claim 4 wherein said photo-

cells are UV-cells.
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