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AIR-FUEL RATIO FEED BACK TYPE FUEL
INJECTION CONTROL SYSTEM

‘Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue,

RELATED CASE

This is a reissue of our U.S. Pat. 3,916,170 granted Oct.
28, 1975,

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a fuel injection con-
trol system which provides an additional air-fuel ratio
feedback control for an electronically controlled fuel
injection system.

2. Description of the Prior Art

Fuel injection systems are known in the art in which
the amount of air drawn into an engine is measured, and
the amount of fuel predetermined in relation to the
measured air quantity is programmed in terms of the
injection time of electromagnetic valves, whereby the
fuel injection quantity i1s regulated in accordance with
the program.

A disadvantage of fuel injection systems of this type
is that while various engine parameters such as the
intake manifold vacuum and engine temperatures may
be detected to control the fuel injection quantity, it is
extremely difficult to correct for constantly changing
operating conditions of the engine, the variations ac-
cording to the type of engine, 1.e., the variations with
different engines, etc., and this particularly gives rise to
sertous difficulties when the vehicle 1s equipped with a
catalytic exhaust gas cleaning system or the like for
exhaust emission control purposes.

SUMMARY OF THE INVENTION

With a view to overcoming the foregoing difficulty,
it is an object of the present invention to provide an
air-fuel ratio feedback type fuel injection control system
wherein the concentration of oxygen contained in the
exhaust gases 1s detected by a sensor to correct the fuel
injection quantity in accordance with the sensor output,
and the feedback follow-up characteristic of the system
during transient periods is improved, whereby permit-
ting the engine to operate at a predetermined air-fuel
mixture ratio.

In accordance with the present invention, there is
thus provided an air-fuel ratio feedback type fuel injec-
tion control system comprising a comparator for com-
paring the detected output of an oxygen concentration
sensor with a predetermined value, an adding circuit for
adding a detected value of intake state and a detected
value of engine rpms to produce a sum output, and
correction means for determining the sense of correc-
tion in accordance with the output of the comparator
and generating an error output having a correction
factor varied in accordance with the sum output. A
great advantage of this arrangement is that since the
sense of correction is determined in accordance with
the comparator output, the air-fuel mixture ratio indi-
cated by the concentration of oxygen in the exhaust
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gases which is detected by the oxygen concentration
sensor 1s controlled to a predetermined value, and more-
over the correction factor of the error output is con-
trolled in accordance with the sum output of the de-
tected values of the intake state and engine rpms to
thereby ensure improved feedback follow-up character-
istic during transient perieds when the operating condi-
tions of the engine vary over a wide range or rapidly.

When the air-fuel control cannot operate properly,
for example because of a low exhaust temperature or
under deceleration conditions, a holding circuit is con-
nected to the integrater output to maintain the inte-
grated output at a value intermediate the fluctuating
range thereof. |

In accordance with another form of the invention, the
system further comprises stopping means for terminat-
Ing the correction of the fuel injection guantity by the
feedback control system when the supply of fuel is cut
off during the deceleration periods. A great advantage
of this arrangement is that by stopping the correction of
the fuel injection quantity under the deceleration driv-
ing conditions, it is possible to eliminate the danger of
supplying an abnormally rich mixture when the fuel
Injection is started again upon termination of the decel-
eration driving conditions.

BRIEF DESCRIPTION OF THE DRAWING

FI1G. 1 is a block diagram showing an embodiment of
an air-fuel ratio feedback type fuel injection control
system according to the present invention.

FI1G. 2 1s a wiring diagram showing a detailed circuit
diagram of the principal part of the embodiment shown
in FIG. 1.

-FIG. 3 is an input-output characteristic diagram of
the manifold vacuum sensor in the system of FIG. 2.

FIG. 4 1s an mput-output characteristic diagram of
the engine rpm sensor in the system of FIG. 2.

FIG. § 1s an input-output characteristic diagram of
the adding circuit in the system of FIG. 2.

FIG. 6 1s a wiring diagram showing a detailed circuit
diagram for the principal part of another embodiment of
the invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The present invention will now be described in
greater detail with reference to the illustrated embodi-
ments.

Referring first to FIG. 1 showing a first embodiment
of the invention, numeral 1 designates an integration
constant generating adding circuit wherein the engine
rpm, intake manifold vacuum, inlet air quantity, etc.
may be detected, and the detected voltage is converted
Into an error from a reference voltage V5/2 having half
the value of a supply voltage to produce a negative
voltage integration constant output (the voltage smaller
than the reference voltage V /2 is hereinafter desig-
nated as a negative voltage and the greater one as a
positive voltage). Numeral 1A designates a vacuum
sensor for generating a vacuum voltage corresponding
to the intake manifold vacuum representing the intake
state, 1B an rpm sensor for generating an rpm voltage
corresponding to the number of revolutions of an en-
gine, 1C an adder for producing the sum of the vacuum
voltage and the rpm voltage. Numeral 2 designates an
inverting amplifier for inverting the integration con-
stant with respect to the reference voltage V /2 to
generate a positive voltage inverted output. Numeral 3
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designates an oxygen concentration sensor consisting of
a sohid electrolyte such as zirconium oxide which is
mounted in an exhaust pipe 14 to detect the concentra-
tion of oxygen in the exhaust gases, whereby when the
exhaust gas temperature exceeds an allowable tempera-
ture in the range between 450° to 600° C, the sensor
comes into normal operation in response to the oxygen
concentration and generates a concentration detecting
signal. Numeral 4 designates a temperature sensor con-
sisting of a thermistor for detecting the exhaust gas
temperature 5, an allowable temperature detecting cir-
cuit responsive to the output signal of the temperature
sensor 4 for generating an output when the exhaust gas
temperature reaches the allowable temperature. Nu-
meral 6 designates a gating circuit whereby in the ab-
sence of the output signal from the allowable tempera-
ture detecting circuit 3, that is, when the exhaust gas
temperature is lower than the allowable temperature,
the circuit 1s closed to prevent the passage of the con-
centration signal from the oxygen concentration sensor
3, whereas when the detecting circuit 5 generates an
output, the circuit is opened to permit the concentration
signal to pass therethrough. Numeral 7 designates a
comparator for normally comparing the concentration
signal from the oxygen concentration sensor 3 with a
predetermined air-fuel ratio setting value V ,to generate
a 1 or 0 level output signal. Numeral 8 designates a
switching circuit responsive to the output signal of the
comparator 7 for determining the sense of correction to
pass to the output thereof either the negative voltage
integration constant from the integration constant gen-
erating adding circuit 1 or the positive voltage inverted
output from the inverting amplifier 2. Numeral 9 desig-
nates an integrator for integrating the negative voltage
integration constant or the positive voltage inverted
output to vary the correction factor thereof. The fuel
injection quantity i1s corrected in accordance with the
output of the integrator 9. Numeral 10 designates an
output holding feedback circuit which constitutes a
correction stopping means and by which the output of
the integrator 9 i1s received as an input and fed back
through the gating circuit 6 when there is no output
from the allowable temperature detecting circuit 5,
whereby the output of the integrator 9 is held at the
reference voltage V p/2 to stop the correction of the fuel
mjection quantity. Numeral 11 designates the comput-
ing section of a conventional electronically controlled
fuel injection control system for generating injection
pulses having a time duration corresponding to an en-
gine parameter such as the intake manifold vacuum or
engine temperature, whereby the time duration of the
injection pulses is corrected in accordance with the
difference between the integrated output of the integra-
tor 9 and the reference voltage V z/2. Numeral 12 desig-
nates electromagnetic valves which are opened by the
injection pulses from the computing section 11 to inject
the required fuel quantity, 13 an internal combustion
engine, 14 the exhaust pipe of the engine 13.

With the construction described above, the operation
of the first embodiment 1s as follows. The system 1s
prearranged so that when the integrated output of the
integrator 9 becomes equal to the value of the reference
voltage V /2, the amount of correction by the feedback
control system which applies feedback 1n accordance
with the oxygen concentration of the exhaust gases is
reduced to zero and a predetermined basic fuel quantity
required is injected. Assuming now that the exhaust gas
temperature is below the allowable detecting tempera-

10

15

20

25

30

35

40

435

20

55

65

4

ture, the oxygen concentration sensor 3 does not re-
spond and thus it produces no output. This situation
corresponds to a weak mixture detecting condition so
that the output signal of the allowable temperature
detecting circuit § acts in such a manner that the gating
circuit 6 prevents the passage of the output of the oxy-
gen concentration sensor 3. In other words, the temper-
ature scnsor 4 and the allowable temperature detecting
circuit 5 detects that the exhaust gas temperature is
below the allowable temperature and thus an output for
actuating the gating circuit 6 i§ generated. Conse-
quently, the output holding feedback circuit 10 comes
into operation to maintain the integrated output of the
integrator 9 at the value of the reference voltage V 5/2
and the computing section 11 generates the injection
pulses corresponding to the basic fuel requirement to
inject and supply the fuel into the engine 13 through the
electromagnetic valves 12.

On the cther hand, when the exhaust gas temperature
exceeds the allowable temperature, the oxygen concen-
tration sensor 3 operates in response to this temperature
and the gating circuit 6 opens to pass the output signal
of the oxygen concentration sensor 3. In this condition,
if the oxygen concentration of the exhaust gases is high
and the mixture is weak, the concentration detecting
signal from the oxygen concentration sensor 3 is at the
low level and this low level output signal is applied to
the comparator 7 through the gating circuit 6. Conse-
quently, the comparator 7 compares this signal with the
air-fuel ratio setting value V, and generates a 0 level
signal which 1s utilized to cause the switching circuit 8
to perform the selecting function and thereby to intro-
duce the positive voltage inverted output of the invert-
ing amplifier 2 into the integrator 9. As a result, the
integrator 9 integrates this inverted output and gener-
ates an integrated output voltage which decreases grad-
ually. In response to this integrated output voltage, the
time duration of the injection pulses from the comput-
ing section 11 is increased and an increased amount of
fuel 1s injected to supply an enriched mixture. Continua-
tion of this process causes the oxygen concentration of
the exhaust gases to decrease gradually. When the oxy-
gen concentration eventually drops to a predetermined
value, the output signal of the oxygen concentration
sensor 3 goes to the high level and this high level output
signal is applied to the comparator 7 by way of the
gating circuit 6. When this high level signal becomes
higher than the air-fuel ratio setting value V,, the 1
level signal from the comparator 7 causes the selecting
operation of the switching circuit 8 to introduce the
sum output or the negative voltage integration constant
output of the adding circuit 1 into the integrator 9. The
integrator 9 integrates this integration constant output
and generates an integrated output voltage which rises
gradually. This integrated output voltage decreases the
time duration of the injection pulses from the comput-
ing section 11 and the fuel injection quantity is de-
creased to control the oxygen concentration to ap-
proach a predetermined value which corresponds to the
optimum air-fuel mixture ratio. Further, in the above-
described feedback control, the integration constant
output by which the air-fuel mixture ratio or the oxygen
concentration at the higher exhaust gas temperature
than the allowable temperature is controlled to the
predetermined value, is the sum output from the added
1C which produces the sum of the output voltages of
the vacuum sensor 1A and the rpm sensor 1B. In this
way, any time deiay due to the influence of the velocity
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~of exhaust gases or the response speed of the oxygen
concentration sensor 3 during the time between the
correction of the fuel injection quantity and the re-
sponse of the sensor 3 is compensated for. In other
words, when the amount of air drawn into the engine is
increased greatly or in the high engine rpm ranges, the
value of the integration constant 1s increased to increase
the absolute value for the slope of the integrator output,
whereas when the inlet air quantity is decreased greatly
or in the low engine rpm ranges, the value of the inte-
gration constant 18 decreased to decrease the absolute
value for the slope of the integrator output. In this way,
it is possible to improve the control response character-
istic of the feedback control system which maintains the
air-fuel mixture ratio at a predetermined value during
transient periods when the engine operating conditions
change rapidly or over a wide range.

FI1G. 2 shows the principal individual circuits of the
embodiment which perform the abovedescribed opera-
tions. In FIG. 2 showing the individual circuits desig-
nated by numerals 1 through 10 in FIG. 1, numerals 1a,,
1a,, 1a;, 2a, Sa, 7a, 9a and 10a designate operational
amplifiers, 1e, and 1e, diodes, 6b,, 6b,, 6b;, 8b, and 8b,
transistors, 9c¢ and integrating capacitor, 6d, and 6d,
relays, V ga supply terminal to which a positive voltage
is applied, G a grounding terminal, A a voltage divider
for reducing the supply voltage to one half to supply the
reference voltage V /2 to the circuits 2, §, 9 and 10.

FIG. 3 illustrates an intake manifold vacuum versus
vacuum voltage characteristic diagram showing the
input-output characteristic of the vacuum sensor 1A. In
FIG. 3, designated as P, is a critical vacuum for pre-
venting the integration constant from decreasing exces-
sively when the intake manifold vacuum increases
greatly, whereby when the manifold vacuum exceeds
the critical vacuum, the vacuum voltage is clamped to
an anode voltage Vof the diode 1e,. In FIG. 4, there
is illustrated an engine rpm versus rpm voltage charac-
teristic diagram showing the input-output characteristic
of the rpm sensor 1B. In FIG. 5, there 1s illustrated an
intake manifold vacuum versus integration constant
characteristic diagram using the engine revolutions of
the adding circuit 1 as an parameter. With the integra-
tion constants according to this characteristic diagram,
the above-described correction of the fuel injection
quantity with improved response characteristic during
transient periods is ensured.

Referring now to FIG. 6, there 1s illustrated a wiring
diagram showing the principal circuits of another em-
bodiment of the system according to the invention. The
circuits constitute second stopping means whereby the
correction of the fuel injection quantity by the feedback
control system is terminated when the supply of fuel is
cutoff during deceleration periods. In FIG. 6, numeral
100 designates a cutoff condition sensor whereby when
the sum of the outputs of a thermistor 100a for detecting
the coolng water temperature and the engine rpm sen-
sor 1B exceeds a predetermined value, a transistor 100b
is turned off to generate a cutoff condition signal. Nu-
meral 200 designates a cutoff switch circuit whereby
when the accelerator pedal is released for deceleration
driving, a cutoff switch 200a is closed and a transistor
200b is turned off to generate a cutoff switch signal.
Numeral 300 designates an AND circuit whereby when
both cutoff condition signal and the cutoff switch signal
are on, a transistor 300a is turned off to generate a cutoff
signal. Numeral 400 designates a cutoff signal conver-
sion circuit whereby when the cutoff signal is gener-
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ated, the output voltage of the temperature sensor 4 is
raised to forcibly create a condition which indicates
that the engine temperature s lower than the allowable
temperature. : |

With the construction described above, when the
supply of fuel i1s cutoff, the exhaust gas temperature is
high, the oxygen concentration sensor 3 is in the normal
operating condition and there is no injection of fuel.
Consequently, the oxygen concentration sensor 3 con- -
tinues to generate the low level output signal indicative
of the fact that the concentration of oxygen contained in
the exhaust gases is high and the mixture is weak. In this
case, therefore, the feedback control system serves in
such a manner that the amount of correction of the fuel
injection quantity for enriching the mixture is prevented
from increasing abnormally. In other words, during
deceleration due to the releasing of the accelerator
pedal, the cutoff condition sensor 100 generates a cutoff
condition signal and the cutoff switch circuit 200 gener-
ates a cutoff switch signal with the result that the AND
circuit 300 generates a cutoff signal. This cutoff signal
brings the cutoff signal conversion circuit 400 into oper-
ation to forcibly raise the output voltage of the tempera-
ture sensor 4. Consequently, the output voltage of the
sensor 4 indicates that the engine temperature is lower
than the allowable temperature, and thus the output of
the integrator 9 is held at the reference voltage V /2
and the correction of the fuel injection quantity is
stopped through the action of the previously mentioned
allowable temperature detecting circuit 5, the gating
circuit 6 and the output holding feedback circuit 10.
The cutoff signal generating means shown in FIG. 6 and
comprising the cutoff condition sensor 100, the cutoff
switch circuit 200 and the AND circuit 300 is incorpo-
rated in the computing section 11 of the conventional
electronically controlled fuel injection control system.
In this case, therefore, it is necessary to add only the
cutoff signal conversion circuit 400 to the circuitry of
FIG. 2 and the circuit construction of this embodiment
is thus greatly simplified.

Further, while, in the second embodiment described
above, the second stopping means is designed to forci-
bly raise the output voltage of the temperature sensor 4,
it 1s of course possibie to use other means such as operat-
ing the gating circuit 6 with the cutoff signal.

We claim:

1. An air-fuel ratio feedback type fuel injection con-
trol system comprising a main feedback circuit and a
holding means; said main feedback circuit including:

an oxygen concentration sensor for detecting the
concentration of oxygen contained in the exhaust
gases of a vehicle internal combustion engine;

a comparator for comparing the output of said oxy-
gen concentration sensor with a first predeter-
mined value to generate an output;

an adder circuit for adding at least a first detected
value representing an intake state in said engine and
a second detected value of the number of revolu-
tions of said engine and generating a sum output
thereof:

an inverter connected to said adding circuit to gener-
ate an inverted output of said sum output;

a switching circuit connected to said comparator,
said adder circuit and said inverter and responsive
to the output of said comparator for selecting and
generating either of said sum output and said in-
verted output as an output thereof;



Re. 29,741

7

an integrating circuit connected to said switching
circuit for integrating the output of said switching
circuit to generate an integrated output;
an electronically controlled fuel injection means con-
'nected to said integrating circuit and said engine
and adapted for injecting a fuel amount corre-
sponding to at least one of operating parameters of
said engine, whereby fuel amount to be injected is
corrected in accordance with the output of said
integrating circuit; and
said holding means being connected to said integrat-
ing circuit and said fuel injection means, and main-
taining said integrated output at a second predeter-
mined value except upper and lower saturation
values of said integrated output when the correc-
tion of the injection fuel amount by said main feed-
back circuit is terminated.
2. An air-fuel ratio feedback type fuel injection sys-
tem according to claim 1, wherein said second predeter-
mined value is set at a substantial midpoint of the fluctu-
ating range of said integrated output.
3. A fuel injection control system including a comput-
ing section for computing an optimum amount of fuel to
be injected in accordance with parameters concerning
operational conditions of an internal combustion engine
in a vehicle, and fuel supplying means for injecting the
fuel into said internal combustion engine in response to
an output of said computing section, said computing
section comprising:
~a. a main feedback circuit including air-fuel ratio
detecting means for measuring an air-fuel ratio of
gas mixture by detecting at least one component of
exhaust gases of an internal combustion engine;
integration constant generating means for generat-
ing a positive integration constant and a negative
integration constant; selecting means connected to
said air-fuel ratio detecting means and said integra-
tion constant generating means for selecting, in
response to the output of said air-fuel ratio detect-
ing means, one Of said positive and negative con-
stants in accordance with the output of said air-fuel
ratio detecting means; and an integrating circuit
connected to said selecting means for integrating
said one of said positive and negative constants
selected by said selecting means to produce an
integrated output, thereby correcting the fuel
amount to be injected; and

. holding means connected to said integrating circuit
for maintaining the integrated output of said inte-
grating circuit in said main feedback circuit at a
predetermined value intermediate within a fluctu-
ating range of said integrated output when there
occurs 1n said internal combustion engine a condi-
tion that the correction function of the fuel amount
by said integrating circuit in said main feedback
circuit is terminated.

4. A fuel injection control system according to claim
3, wherein said holding means includes condition de-
tecting means for detecting the occurrence of said con-
dition in said internal combustion engine to produce a
condition detected output, and an auxiliary feedback
circuit connected to said condition detecting means and
in response to said condition detected output for feeding
said integrated output back to an input terminal of said
main feedback circuit to thereby maintain said inte-
erated output at said predetermined value intermediate
with the fluctuating range of satd integrated output.
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5. A fuel injection control system according to claim
4, wherein said condition detecting means detects the
occurrence of the condifion in that said air-fuel ratio
detecting means cannot operate normally.

6. A fuel injection control system according to claim
3, wherein said air-fuel ratio detecting means includes
an oxygen concentration sensor for detecting the con-
centration of oxygen contained in the exhaust gases of

said 1nternal combustion engine.

7. A fuel injection control system according to claim
6, wherein said holding means maintains said integrated
output delivered by said integrating circuit in said main
feedback circuit at said predetermined value when the
temperature of the exhaust gases of said engine is below
an allowable temperature at which said oxygen concen-
tration sensor begins to operate normally.

8. A fuel injection control system according to claim
7, wherein said holding means includes condition de-
tecting means for detecting the occurrence of a condi-
tion that the temperature of the exhaust gases of said
engine 1s below said allowable temperature to produce
a condition detected output, and an auxiliary feedback
circuit connected to said condition detecting means and
in response to said condition detected output for feeding
said mtegrated output back to an input terminal of said
main feedback circuit to thereby maintain said inte-
grated output at said second predetermined value inter-
mediate within the fluctuating range of said integrated
ouiput.

9. A fuel injection control system according to claim
3, wherein said holding means includes condition de-
tecting means for detecting the occurrence of the condi-

‘tion that the supply of the fuel is cut off during decelera-

tion of the vehicle to produce a condition detected
output, and an auxiliary feedback circuit connected to
sald condition detecting means and in response to said
condition detected output for feeding said integrated
output back to an input terminal of said main feedback
circuit to thereby maintain said integrated output at said

predetermined value intermediate within the fluctuating

range of said integrated output.

10. A fuel injection control system according to claim
3, wheretn said selecting means in said main feedback
circuit includes a comparator connected to said air-fuel
ratio detecting means for delivering a comparison out-
put when the output of said air-fuel ratio detecting
means attains the predetermined air-fuel ratio, an adder
circuit for adding at least a first detected value repre-
senting an intake state in said engine and a second de-
tected value representing the number of revolutions of
said engine and delivering a sum output thereof, and a
selection circuit connected to said integration constant
generating means for alternatively selecting, in accor-
dance with the comparison output of said comparator,
either one of said plus and minus integration constants.

11. An air-fuel ratio feedback type fuel control system
comprising a main feedback circuit and a holding means;

60 said main feedback circuit including:

65

an oxygen concentration sensor for detecting the concen-
tration of oxygen contained in the exhaust gases of a
vehicle internal combustion engine;

a comparator for comparing the output of said oxygen
concentration sensor with a first predetermined value
[0 generate an ouitpul,;

an adder circuit for adding at least a first detected value
representing an intake state in said engine and a
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second detected value of the number of revolutions of

said engine and generating a sum output thereof*
an inverter connected to said adding circuit to generate
an inverted output of said sum output;

a switching circuit connected to said comparator, said 5

adder circuit and said inverter and responsive to the
output of said comparator for selecting and generating
either of said sum output and said inverted output as
an output thereof; |

an integrating circuit connected to said switching circuit 10

Jor integrating the output of said switching circuit to
generate an integrated output;

an electronically controlled fuel supply means connected
to said integrating circuit and said engine and
adapted for supplying a fuel amount corresponding to
at least one of operating parameters of said engine,
whereby fuel amount to be supplied is corrected in
accordance with the output of said integrating circuit;
and

said holding means being connected to said integrating
circuit and said fuel supply means, and maintaining
said integrated output at a second predetermined
value except upper and lower saturation values of said
integrated output when the correction of the fuel
amount by said main feedback circuit is terminated.

12. An air-fuel ratio feedback type fuel system according
to claim 11, wherein said second predetermined value is set
at a substantial midpoint of the fluctuating range of said
integrated output.

13. A fuel control system including a computing section
Jor computing an optimum amount of fuel in accordance
with parameters concerning operational conditions of an
internal combustion engine in a vehicle, and fuel supplying
means for supplying the fuel into said internal combustion
engine in response to an output of said computing section,
said computing section comprising:

a. @ main feedback circuit including air-fuel detecting
means for measuring an air-fuel ratio of gas mixture
by detecting at least one component of exhaust gases

of an internal combustion engine; integration constant
generating means for generating a positive integration
constant and a negative integration constant; selecting
means connected to said air-fuel ratio detecting means
and said integration constant generating means for
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an input terminal of said main feedback circuit to thereby
maintain said integrated output at said predetermined
value intermediate with the fluctuating range of said inte-
grated output. | - |

15. A fuel control system according to claim 14, wherein
said condition detecting means detects the occurrence of
the condition in that said air-fuel ratio detecting means
cannot operate normally. - | |

16. A fuel control system according to claim 13, wherein
said air-fuel ratio detecting means includes an oxygen
concentration sensor for detecting the concentration of
oxygen contained in the exhaust gases of said internal
combustion engine. |

17. A fuel control system according to claim 16, wherein
said holding means maintains said integrated output deliv-
ered by said integrating circuit in said main feedback
circuit at said predetermined value when the temperature
of the exhaust gases of said engine is below an allowable
temperature at which said oxygen concentration sensor
begins to operate normally.

18. A fuel control system according to claim 17, wherein
said holding means includes condition detecting means for
detecting the occurrence of a condition that the tempera-
ture of the exhaust gases of said engine is below said allow-
able temperature to produce a condition detected output,
and an auxiliary feedback circuit connected to said condi-
tion detecting means and in response to said condition
detected output for feeding said integrated outpur back to
an input terminal of said main feedback circuit to thereby
maintain said integrated output at said second predeter-
mined value intermediate within the fluctuating range of
said integrated output.

19. A fuel control system according to claim 13, wherein
said holding means includes condition detecting means for
detecting the occurrence of the condition that the supply of
the fuel is cut off during deceleration of the vehicle to

produce a condition detected output, and an auxiliary
feedback circuit connected to said condition detecting

means and in response to said condition detected output for

40 feeding said integrated output back to an input terminal of

said main feedback circuit to thereby maintain said inte-
grated output at said predetermined value intermediate
within the fluctuating range of said integrated output.

20. A fuel control system according to claim 13, wherein

selecting, in response to the output of said air-fuel 45 said selecting means in said main feedback circuit includes

ratio detecting means, one of said positive and nega-
tive constants in accordance with the output of said
air-fuel ratio detecting means; and an integrating
ctrcuit connected to said selecting means for integrat-
ing said one of said positive and negative constants
selected by said selecting means to produce an inte-
grated output, thereby correcting the fuel amount to

be supplied, and
b. holding means connected to said integrating circuit
Jor maintaining the integrated output of said integrat-
ing circuit in said main feedback circuit at a predeter-
mined value intermediate within a fluctuating range
of said integrated output when there occurs in said
internal combustion engine a condition that the cor-
rection function of the fuel amount by said integrating

~circuit in said main feedback circuit is terminated.

14. A fuel control system according to claim 13, wherein
said holding means includes condition detecting means for
detecting the occurrence of said condition in said internal
combustion engine to produce a condition detected output,
and an auxiliary feedback circuit connected to said condi-
tion detecting means and in response to said condition
“detected output for feeding said integrated output back to

a comparator connected to said air-fuel ratio detecting
means for delivering a comparison output when the output
of said air-fuel ratio detecting means attains the predeter-
mined air-fuel ratio, an adder circuit for adding at least a

50 first detected value representing an intake state in said
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engine and a second detected value representing the num-
ber of revolutions of said engine and delivering a sum
output thereof, and a selection circuit connected to said
integration constant generating means for alternatively
selecting, in accordance with the comparison output of said
comparator, either one of said plus and minus integration
constants.

21. In combination with an air-fuel mixture supply
controller for controlling the air-to-fuel ratio of mixture
which is supplied to an internal combustion engine In ac-
cordance with engine operating conditions, a feedback
control system comprising:

oxygen sensor means for detecting the amount of oxygen

in the exhaust gas produced from said engine,
means including an integrator for generating an integra-
tion output which selectively increases and decreases,
said integration output being applied to said air-fuel
mixture controller adapted to correct the air-to-fuel
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ratio of the mixture in response to the difference be-
tween said integration output and a predetermined
constant value,

means connecting said oxygen sensor means to said
selective integration generating means for selecting as
between said increasing and decreasing integration
output according to the detected amount of exhaust
gas oxygen to cause correction of said air-to-fuel ratio,

condition detecting means for detecting at least one

 preselected engine operating condition where the air-
to-fuel ratio is not required to be corrected in response
to the output of said oxygen sensor; and

12

hold circuit means connected to be responsive to said
condition detecting means for holding the integration
output of said integrator at said predetermined con-
stant value during said preselected operating condi-
tion, whereby correction of the air-to-fuel ratio is auto-
matically made zero while correction of the air-to-fuel
ratio is not required.

22. A feedback control system according to claim 21

wherein said predetermined constant value is set between

10 the upper limit and the lower limit of the integration output
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of said integrator.
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