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[57] ABSTRACT 

A fuel shutoff device adapted for incorporation into 

an automobile fuel supply system as to shut off the 
fuel supply during deceleration thereby reducing the 
amount of carbon monoxide and hydrocarbons 
emitted in exhaust. A throttle valve position detector 
is operatively associated with a throttle valve so as to 
produce a voltage signal corresponding to the position 
of the throttle valve. The voltage signal is applied to a 
fuel shutoff signal generator which generates a fuel 
shutoff signal when the time derivative of the voltage 
signal exceeds a predetermined value. The fuel shutoff 
signal is applied to a shutoff valve controller which is 
actuated to close a shutoff valve when the fuel shutoff 
signal is applied to the controller. The fuel shutoff 
signal is also applied to a fuel shutoff controller which 
de-energizes an injection pulse amplifying circuit 
when the fuel shutoff signal is applied to the con 
troller. The present fuel shutoff device further in 
cludes a throttle valve switch which is adapted to be 
closed when the throttle valve is moved to its fully 
closed position. The throttle valve switch is connected 
»to the shutoff valve controller. An engine driven trig 
gering device which generates a signal indicating en 
gine speed also is connected to the shutoff valve con 
troller. Operation of the shutoff valve controller is 
such that with the throttle valve switch closed, when 
the engine speed rises to a first predetermined level, 
for example, 2000 rpm, the controller operates in such 
a manner as to close the shutoff valve. Further, with 
the throttle valve switch closed, when the engine 
speed decreases to a second predetermined level, for 
example, 1000 rpm, the shutoff valve is reopened by 
the controller. Since, in the present fuel shutoff 
device, the fuel supfply to the cylinders is _shut off dur 
mg deceleration be ore the throttle valve is reached to 
its fully closed position, the amount of carbon monox 
ide and hydrocarbon exhaust is small in comparison 
with an automobile employing a conventional fuel 
shutoff device. 

10 Claims, 9 Drawing Figures 
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FUEL SHUTOFF DEVICE FOR INTERNAL 
COMBUSTION ENGINE 

This invention relates generally to a fuel system for 
an internal combustion engine and more particularly to 
a device adapted for incorporation into such a system 
as to shut off the fuel supply during deceleration 
thereby reducing the amount of carbon monoxide and 
hydrocarbons emitted in automobile exhaust. 
Now that air pollution caused by automobile exhaust 

emissions is posing serious social problems, the 
development of pollution-free cars is a matter of prima 
ry consideration with most automobile manufacturers. 
Among various anti-pollution measures now being 
adopted by them is one which shuts off the fuel supply 
to the cylinders during deceleration, which is effective 
in reducing carbon monoxide and hydrocarbons in ex 
haust considerably. In the ordinary fuel shutoff device 
for an automobile internal combustion engine, a shu 
toff valve is actuated to shut off the fuel supply by de 
tecting the existence of one of the following two condi 
tions: 

1. When the intake manifold pressure is above a 
predetermined value; and 

2. When the relationship between engine speed and 
throttle valve position falls within a predetermined 
range. 
However, such a fuel shutoff device operates in such 

a manner as to close the shutoff valve when the throttle 
valve is reached to its fully closed position, with the 
result that there is still a considerable amount of the 
pollutants remaining. 

This invention features a new and improved fuel 
shut-off device for an automobile internal combustion 
engine comprising ?rst means operatively associated 
with a throttle valve to generate a voltage signal cor 
responding to the position of the throttle valve, second 
means connected to said ?rst means to generate a fuel 
shutoff signal when the time derivative of the voltage 
signal exceeds a predetermined value, and third means 
responsive to the fuel shutoff signal to shut off the fuel 
supply to the cylinders. 

It is therefore an object of this invention to provide a 
fuel shutoff device which is adapted for incorporation 
into an automobile fuel supply system as to shut off the 
fuel supply during deceleration thereby reducing car 
bon monoxide and hydrocarbon contents in exhaust 
gases remarkably. 

It is another object of this invention to provide a fuel 
shutoff device in which during deceleration before the 
throttle valve is reached to its fully closed position a 
fuel shutoff signal is generated to close the shutoff 
valve. 

It is a further object of this invention to provide a fuel 
shutoff device suitable for use in a fuel injection system 
and which de-energize an injection pulse drive during 
the time that the fuel shutoff signal is applied thereto. 

It is yet a further object of this invention to provide a 
fuel shutoff device suitable for use in a carburettor-type 
fuel system and which is simple in construction. 

In the drawings: 
FIG. 1 is a schematic diagram showing a fuel shutoff 

device of this invention as incorporated into a conven 
tional fuel injection system; 

FIG. 2 is a schematic diagram showing an example of 
a throttle valve position detector employed in the fuel 
shutoff device of FIG. 1; 
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2 
FIG. 3. is a circuit diagram of another arrangement 

of the throttle valve position detector; 
FIG. 4 is a circuit diagram of a fuel shutoff signal 

generator shown in FIG. 1; 
FIGS. 5(a) to (c) diagrammatically show throttle 

valve position, velocity of movement of the throttle 
valve, and fuel shutoff signal; 

FIG. 6 is a circuit diagram of shutoff valve controller 
shown in FIG. 1; 

FIG. 7 shows an injection pulse drive circuit of the 
fuel injection system shown in FIG. 1; 

FIGS. 8(a) to (e) diagrammatically show the extent 
to which the amount of carbon monoxide and 
hydrocarbon exhaust is reduced by the fuel shutoff 
device of this invention; and 

FIG. 9 is a view similar to FIG. 1, but shows the 
present shutoff device when applied to a carburettor 
type fuel supply system. 

Referring to the drawings and more particularly to 
FIG. 1, a fuel injection system having a fuel shutoff 
device according to one embodiment of this invention 
is shown. In the figure, numeral 10 designates a throttle 
valve adapted to be tilted in an throttle chamber 11 to 
allow more or less air to ?ow therethrough. The throt 
tle chamber 11 communicates with an intake manifold 
12 mounted on the side of a cylinder block 13. A fuel 
injection nozzle 14 is mounted in the intake manifold 
12 to inject fuel in a sprayed form. While the nozzle is 
shown as located in the intake manifold it is to be un 
derstood that the nozzle could equally as well be 
located to inject directly into the cylinder of the engine 
downstream of the intake valve. Although not shown, a 
pump is adapted to deliver fuel under pressure from a 
source to a pressure regulator which controls the pres 
sure of the fuel supplied to the nozzle. The fuel issuing 
from the pressure regulator is passed through a shutoff 
valve 15 to the nozzle 14 which is controlled by a sole 
noid actuated valve 16. 
The throttle valve 10 is operatively associated with 

an accelerator pedal in the driver’s compartment 
through a mechanical linkage (not shown). Mounted in 
the mechanical linkage is a throttle valve switch 21 
which is adapted to be closed when the throttle valve 
10 is moved to its fully closed position. Also mounted 
in the mechanical linkage is a throttle valve position de 
tector 17 which produces a dc. voltage signal cor 
responding to the position of the throttle valve 10. FIG. 
2 diagrammatically shows one such example of the 
throttle valve position detector 17 containing a sliding 
contact 18 that slides back and forth on a resistance 19 
as the throttle valve 10 is opened and closed. The re 
sistance 19 has its one end connected to a constant 
voltage source such as a battery 20 and the other end 
grounded. The dc. voltage corresponding to the throt 
tle valve position is derived from the sliding contact 18. 
The switch which is closed in response to closure of the 
throttle valve is indicated at 21 in FIG. 2. 

FIG. 3 diagrammatically shows another embodiment 
of the throttle valve position detector 17. The left-hand 
half portion of the circuit shown, which comprises a 
transistor 22, is an oscillation circuit having a constant 
oscillation frequency. The output of the oscillation cir~ 
cuit is derived from an inductance coil 23 which is cou 
pled to another inductance coil 24, with a shielding 
plate 25 positioned therebetween. The shielding plate 
25 is operatively associated with the mechanical link 
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age in such a manner as to give minimum shiedling 
when the accelerator pedal is fully depressed, that is, 
the throttle valve is fully opened. The inductance coil 
24 provides an input power to a d.c. conversion circuit 
including a transistor 26, which circuit converts the 
input power provided by the inductance coil 24 into 
d.c. voltage corresponding thereto. Thus, a d.c. voltage 
E which depends upon the throttle valve position is 
derived from an output terminal 27 of the conversion 
circuit. 

Turning back to FIG. 1, the d.c. voltage signal cor 
responding to the throttle valve position is applied to a 
fuel shutoff signal generator 30, the function of which 
is to differentiate the d.c. voltage E and to produce a 
fuel shutoff signal when the absolute value of the time 
derivative dE/dt exceeds a predetermined value. Since 
the time derivative dE/dt is proportional to the velocity 
of movement of the throttle valve 10, the fuel shutoff 
signal is produced when the velocity with which the 
throttle valve 10 returns toward its fully closed position 
exceeds a predetermined value. 
The fuel shutoff signal is applied to a shutoff valve 

controller 31, the output of which is connected to the 
shutoff valve 15. The controller 31, in response to the 
fuel shutoff signal, operates in such a manner as to keep 
the shutoff valve 15 closed thereby interrupting 
delivery of fuel from the pressure regulator to the injec 
tion nozzle 14. in addition to the fuel shutoff signal 
passed from the throttle valve position detector 17, the 
shutoff valve controller 31 receives two signals indicat 
ing engine speed and full closure of throttle valve 10, 
respectively. The engine speed is sensed by an engine 
driven triggering device 32, as shown in the left-hand 
portion of FIG. 1, which device is incorporated in a dis 
tributor housing (not shown). The device 32 comprises 
a cam 33 mounted on an engine driven shaft 34 and 
two triggering switches 35 and 36 adapted to be al~ 
temately actuated by rotation of the cam 33 in depen 
dence on engine speed. The stationary contacts 37 and 
33 of the triggering switches 35 and 36 are connected 
to a battery 39 through resistors 40 and 41, respective 
ly, and also to the shutoff valve controller 31. Thus, 
when the cam 33 is rotated by the engine in depen 
dence on engine speed, a pulse signal having a repeti 
tion rate proportional to the engine speed is supplied 
from the engine driven triggering device 32 to the shut 
off valve controller 31. The fuel closure of the throttle 
valve 10 is detected by the switch 21, (FIGS. 2 and 3) 
which is operatively associated with the mechanical 
linkage as described above. The operation of the con 
troller 31 in terms of engine speed and full closure of 
the throttle valve 10 will be fully described hereinafter. 
The pulse signal indicating engine speed is applied 

also to an computing circuit 42 which, in response to 
the engine speed and other engine operating conditions 
such as intake manifold pressure and engine tempera 
ture, calculates a proper pulse width of an injection 
pulse which actuates the injection valve 16. The injec 
tion pulse from the computing circuit 42 is passed 
through a fuel shutoff controller 43 to each of the sole 
noid actuated injection valve 16. The fuel shutoff con 
troller 43 is connected to the shutoff signal generator 
30 by means of a lead 44 so that in response to the fuel 
shutoff signal the controller 43 is gated off, allowing no 
injection pulse to be transmitted to the injection valve 
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4 
16. Therefore, it is to be noted that when a fuel shutoff 
signal is generated the injection valve 16 is closed 
simultaneously with closure of the shutoff valve 15. 

FIG. 4 shows an example circuit of the fuel shutoff 
signal generator 30 shown in FIG. 1. The circuit is a 
monostable multivibrator having connected to the 
input thereof a differentiating circuit consisting of a 
capacitor 50 and a resistor 51. Connected at a joint 52 
between the capacitor 50 and resistor 51 is a diode 53 
which in turn is connected to the collector of a nor 
mally nonconducting transistor 54. The diode 53 is 
polarized in a direction to allow only negative-going 
pulse to be transmitted therethrough. The collector of 
the transistor 54 is connected via a capacitor 55 to the 
base of a normally conducting transistor 56 whose col 
lector is connected via a resistor 57 to the base of the 
normally nonconducting transistor 54. The resistor 51 
is connected to a bus line 58 connected to a battery. 
The collector of the normally nonconducting transistor 
54 and the base and collector of the normally conduct 
ing transistor 56 are connected to the bus line 58 by 
way of resistors 59, 60 and 61, respectively. The emit 
ters of the two transistors 54 and 56 are connected 
directly to ground. The fuel shutoff‘ signal is derived 
from the collector of the normally conducting 
transistor 56. 

Operation of the shutoff signal generator 30 shown in 
FIG. 4 is such that when the throttle valve 16 returns 
toward its fully closed position a negative voltage 
whose magnitude is proportional to the velocity of the 
throttle movement is at the joint 52 between the 
capacitor 51} and the resistor 51. The negative voltage 
is applied through the diode 53 and the capacitor 55 to 
the base of the normally conducting transistor 56. As 
shown in FIGS. 5(a), (b) and (0), when the velocity 
with which the throttle valve 10 returns toward its fully 
closed position exceeds a predetermined level which 
corresponds to the threshold voltage of the transistor 
$6, it is rendered nonconductive, causing the transistor 
54 to become conductive. The multivibrator is now in 
its quasi-stable state, producing an output signal at the 
collector of the normally conducting transistor 56. The 
circuit will remain in the quasi-stable state for only a 
de?nite duration T which is dependent upon the values 
of the capacitor 55 and the resistor 61). The duration T 
is set to be long enough so that until the throttle valve 
10 reaches the fully closed position there still remains 
the output voltage at the collector of the transistor 56, 
as shown in FIG. 5(a). Upon termination of the de?nite 
time duration a regenerative action will take place, 
rendering the transistor 56 conductive and eventually 
returning the multivibrator to its initial stable state. 
The output signal from the collector of the transistor 

56 is supplied to a driving circuit including a resistor 69 
and a normally nonconducting transistor 71 in the shu 
toff valve controller 31 shown in FIG. 6. Upon applica 
tion of the fuel shutoff signal to the base of the 
transistor 71 it is rendered conductive, causing the shu 
toff valve 15 to be closed to interrupt fuel delivery to 
the injection nozzle 14. 
Shown in the lower left-hand portion of FIG. 6 is an 

input terminal 7 2 of the circuit, which is connected to 
the engine driven triggering device 32 (FIG. 1) so that 
a pulse signal indicating engine speed is applied to the 
circuit. A differentiating circuit comprising a capacitor 



3,703,162 
5 

73 and a resistor 74 is connected to the input terminal 
72 as shown. A diode 75 is connected to the junction 
between the capacitor 73 and the resistor 74 and is 
polarized in a direction to allow only a positive-going 
pulse to be transmitted therethrough. The diode 75 is 
also connected to an integrator comprising a resistor 76 
and a capacitor 77, the junction between which is con 
nected to the base of a transistor 78. Thus, a d.c. volt 
age proportional to engine speed is applied to the base 
of the transistor 78. The transistor 78 has its collector 
connected to a bus line 79 via a resistor 80 and its 
emitter grounded by way of a resistor 81. The base of 
the transistor 78 is connected via a resistor 82 to a volt 
age divider consisting of two resistors 83 and 84 which 
are connected between the bus line 79 and ground. The 
resistance valves of the four resistors 81, 82, 83 and 84 
are adjusted so that when the base potential of the 
transistor 78 exceeds a value corresponding to a ?rst 
predetermined engine speed such as 2000 rpm the 
transistor 78 is rendered conductive. 
The diode 75 is connected also to another integrating 

circuit comprising a resistor 85 and a capacitor 86, the 
junction between which is connected to the base of a 
transistor 87. Like the transistor 78, the transistor 87 
has its collector connected via a resistor 88 to the bus 
line 79 and its emitter connected via a resistor 89 to 
ground. The base of the transistor 87 is connected by 
way of a resistor 90 to a voltage divider comprising two 
resistors 91 and 92. The four resistors 89, 90, 91 and 92 
are adjusted so that when the potential at the base of 
the transistor 87 rises to a value corresponding to a 
second predetermined engine speed such as 1000 rpm 
the transistor 87 is rendered conductive. 
The collector of the transistor 78 is connected to the 

collector of a normally nonconducting transistor 93 by 
way of a capacitor 94 and a diode 95. The diode 95 is 
polarized in a direction to allow only a negative-going 
pulse to be transmitted therethrough. The transistor 93 
has its collector connected via a resistor 96 to the base 
of a normally conducting transistor 97 which forms a 
?ip-?op together with the transistor 93. The base of the 
transistor 93 is connected via a resistor 99 to the collec 
tor of the normally conducting transistor 97, which col 
lector is connected to the bus line 79 by way of a re 
sistor 100. The bases of the two transistors 93 and 97 
are connected to ground by way of resistors 101 and 
102, respectively. The emitters of the two transistors 93 
and 97 are connected together to ground by way of a 
parallel connection of a resistor 103 and a capacitor 
104. The base of the normally conducting transistor 97 
is connected to the bus line 79 via a diode 105 and two 
serially connected resistors 106 and 107. Connected to 
the junction between the two resistors 106 and 107 is 
the switch 21 (FIGS. 2 and 3) which is operatively as 
sociated with the throttle valve 10 in such a manner as 
to be closed when the throttle valve 10 is reached to its 
fully closed position. The switch 21 is also connected to 
ground. The collector of the transistor 87 is connected 
to the base of the normally conducting transistor 97 by 
way of a capacitor 108 and a diode 109 which is 
polarized in a direction to allow only a positive-going 
pulse to be transmitted therethrough. The normally 
conducting transistor 97 of the flip-flop has its collector 
connected via a resistor 110 to the base of the 
transistor 71. 

6 
In the operation of the above-described shutoff valve 

controller 31, when the switch 21 is kept open, that is, 
- when the throttle valve 10 is not in its fully closed posi 
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tion, the ?ip-?op is maintained in its ?rst stable state 
with the transistors 93 and 97 nonconducting and con 
ducting, respectively, since the base of the transistor 97 
is connected to the bus line 79 through the resistors 
106 and 107 and the diode 105. With the transistor 97 
conducting, the voltage at the collector thereof, which 
voltage is applied to the base of the transistor 71, is not 
sufficiently high to render it conductive. Thus, the cur 
rent path from the bus line 79 through the solenoid ac 
tuated shutoff valve 15 to ground is not established. 
Under these conditions, if the switch 21 is closed, a 
negative-going pulse is generated at the junction 
between the resistors 106 and 107, which pulse, how 
ever, is prevented from being transmitted to the base of 
the transistor 97 by the diode 105. 
When the engine speed rises above the second 

predetermined speed such as 1000 rpm, the transistor 
87 is rendered conductive to generate a negative~going 
pulse at the collector thereof. However, the negative 
going pulse has no effect upon the flip-flop since the 
pulse is prevented from passing through the diode 109. 
When the engine speed further increases, exceeding 
the ?rst predetermined speed such as 2000 rpm, the 
transistor 78 is rendered conductive to develop at the 
collector thereof a negative-going pulse which in turn is 
passed through the capacitor 94 and the diode 95 to the 
collector of the normally nonconducting transistor 93 
and hence to the base of the normally conducting 
transistor 97 by way of the resistor 96. Thus, if the 
throttle valve switch 21 is closed, the negative-going 
pulse renders the transistor 97 nonconductive, driving 
the flip-?op to its second state in which the increased 
voltage at the collector of the transistor 97 is applied to 
the base of the transistor 71, rendering it conductive 
thereby actuating the shutoff‘ valve 15. 

Conversely, when the engine speed decreases to the 
?rst predetermined speed, the transistor 78 is rendered 
nonconductive, generating a positive-going pulse at the 
collector thereof. However, this pulse is prevented 
from passing through the diode 95. When the engine 
speed drops further to the second predetermined 
speed, the transistor 87 is rendered nonconductive to 
develop a positive-going pulse at the collector thereof. 
The positive-going pulse, however, is permitted to pass 
the capacitor 108 and the diode 109 to the base of the 
transistor 97 rendering it conductive and eventually 
rendering the transistor 93 non-conductive, so that the 
shutoff valve 15 ceases from interrupting delivery of 
fuel to the injection nozzle 14. It should be understood 
from the foregoing that if the switch 21 is not closed the 
flip-flop remains in its first stable state while when the 
switch 21 is not closed the flip-flop is under the in 
fluence of the output pulses from the transistors 78 and 
87. 

FIG. 7 shows an example of the fuel shutoff con 
troller 43 shown in FIG. 1, which is adapted to receive 
an injection pulse signal from the computing circuit 42 
and amplify the signal to actuate the solenoid actuated 
injection valve 16. The injection pulse signal is applied 
to an input terminal 111 which is connected via a re 
sistor 112 to the base of a transistor 113. The transistor 
113 has its collector connected via a resistor 114 to a 
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bus line 115 and its emitter grounded. The collector is 
connected via a resistor 116 to the base of a transistor 
117 having its collector connected via a resistor118 to 
the bus line 115 and its emitter grounded. The collector 
of the transistor 117 is connected to the base of a 
transistor 119 whose emitter is grounded. The collector 
of the transistor 119 is connected to the bus line 115 by 
way of two serially connected resistor 120 and 121, the 
junction between which is connected to the base of a 
transistor 122, the emitter thereof being connected to 
the bus line 115. The collector of the transistor 122 is 
connected to ground by way of a capacitor 123 and a 
resistor 124. One solenoid actuated injection valve 16, 
is shown as shunting the series connection of the 
capacitor 123 and the resistor 124. 
Connected to the base of the transistor 113 of the 

?rst amplifying stage is the collector of a transistor 125, 
the emitter thereof being grounded. The base of the 
transistor 125 is connected to the output terminal of 
shutoff signal generator 30. In the absence of the fuel 
shutoff signal at the base of the transistor 125, it is kept 
nonconductive so that an injection pulse generated by 
the computing circuit 42 is applied to the base of the 
transistor 113 and is ampli?ed by the transistor 113 and 
the following three transistors 117, 119 and 122. The 
injection pulse thus ampli?ed actuates the injection 
valve 16 to discharge fuel into the intake manifold 12. 
However, when the fuel shutoff signal is applied to the 
transistor 125, it is rendered conductive, causing the 
base potential of the transistor 113 to drop to zero; As a 
result, the injection pulse signal applied to the circuit is 
interrupted, so that the injection valve 16 is not actu 
ated. 

FIGS. 8(a) to (e) illustratively shows how the 
amount of carbon monoxide and hydrocarbons emitted 
in automobile exhaust is reduced by the use of the 
present fuel shutoff device. In FIGS. 8(d) and (c), the 
solid lines 126 and 127 represent the levels of emission 
of the carbon monoxide and hydrocarbons, respective 
ly, measured when the present fuel shutoff device is 
used, while the dotted lines 128 and 129 represent 
those measured when a conventional fuel shutoff 
device is used. 

FIG. 9 diagrammatically shows another embodiment 
of the present fuel shutoff device when it is applied to a 
carburettor-type fuel system. In the ?gure, numeral 
130 designates a solenoid actuated valve adapted to 
open and close the idle and low-speed passage 131 of 
the carburettor 132. The throttle valve 10 is linked to a 
throttle valve position detector of variable resistor type 
17 shown in FIG. 2. The sliding contact 18 of the detec 
tor 17 is connected to a shutoff signal generator 30 as 
shown in FIG. 4. The output of the generator 30 is con 
nected to a shutoff‘ valve controller 31 of the type 
shown in FIG. 6. The shutoff valve controller 31 also 
receives a pulse signal indicating engine speed from an 
engine driven triggering device 32 as shown in FIG. 1. 
The output of the shutoff valve controller 31 is con 
nected to the solenoid actuated shutoff valve 130 so 
that in response to the fuel shutoff signal from the fuel 
shutoff signal generator 30 the valve 130 is actuated to 
close the passage through the idle and low-speed 
passage 131. Although not shown, the fuel shutoff 
device also includes a switch 21 which is closed when 
the throttle valve 10 is moved to its fully closed posi 
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8 
tion. The throttle valve switch 21 is connected to the 
fuel shutoff controller 31. The operation of this fuel 
shutoff device in terms of engine speed and movement 
of the throttle valve switch 21 is the same as that 
described in conjunction with FIG. 6. 
What is claimed is: 
1. A fuel shutoff device for an internal combustion 

engine having throttle valve and adapted for shutting 
off the fuel supply to said engine during deceleration to 
reduce carbon monoxide and hydrocarbon contents in 
exhaust gases emitted from said engine, said fuel shu 
toff device comprising, in combination, a throttle valve 
position detector having means operatively associated 
with said throttle valve for generating a voltage signal 
corresponding to the position of said throttle valve, a 
fuel shutoff signal generator responsive to said voltage 
signal from said throttle valve position detector for 
generating a fuel shutoff signal, said fuel shutoff signal 
generator including a differentiating circuit connected 
to said throttle valve position detector for receiving 
said voltage signal corresponding to the position of said 
throttle valve and a monostable multivibrator con 
nected to said differentiating circuit for generating said 
fuel shutoff signal, said differentiating circuit having 
means for differentiating said voltage signal in terms of 
time to render said monostable multivibrator in its 
quasi-stable state to cause the same to generate said 
fuel shutoff signal when the time derivative of said volt 
age signal exceeds a predetermined value during said 
deceleration, said monostable multivibrator having 
means to keep the time duration during which said 
monostable multiple vibrator remains in its quasi-stable 
state to be long enough to last still after said throttle 
valve reaches its fully closed position, and a shutoff 
valve controller connected to said fuel shutoff signal 
generator and responsive to said fuel shutoff signal to 
shut off the fuel supply to said engine. 

2. A fuel shutoff device for an internal combustion 
engine having a throttle valve and adapted for shutting 
off the fuel supply to said engine during deceleration to 
reduce carbon monoxide and hydrocarbon contents in 
exhaust gases emitted from said engine, said fuel shu 
toff device comprising, in combination, a throttle valve 
position detector operatively associated with said throt 
tle valve for generating a voltage signal in proportion to 
the position of said throttle valve, said throttle valve 
position detector having an oscillation circuit with a 
constant oscillation frequency and a d.c. conversion 
circuit to receive the output of said oscillation circuit 
by way of a coupling coil, the degree of said coupling 
coil being changed by a shielding plate which moves as 
said throttle valve is moved, a fuel shutoff signal 
generator responsive to said voltage signal from said 
throttle valve position detector for generating a fuel 
shutoff signal, said fuel shutoff signal generator includ 
ing a differentiating circuit connected to said throttle 
valve position detector for receiving said voltage signal 
and a monostable multivibrator connected to said dif 
ferentiating circuit for generating said fuel shutoff 
signal in response to the output thereof, said dif 
ferentiating circuit having means for differentiating 
said voltage signal in terms of time to render said 
monostable multivibrator in its quasi-stable state when 
the time derivative of said voltage signal exceeds a 
predetermined value during said deceleration, said 
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monostable multivibrator having means to keep the 
time duration during which said monostable mul 
tivibrator remains in its quasi-stable state to be long 
enough to last still after said throttle valve reaches its 
fully closed position, and a shutoff valve controller con 
nected to said fuel shutoff signal generator and respon 
sive to said fuel shutoff signal to shut off the fuel supply 
to said engine. 

3. A fuel shutoff device according to claim 2 wherein 
said differentiating means includes a capacitor con 
nected to said throttle valve position detector and a re 
sistor connected to said capacitor, the joint between 
said capacitor and said resistor being connected to said 
monostable multivibrator. 

4. A fuel shutoff device according to claim 2, 
wherein said means of said monostable multivibrator 
includes a capacitor and a resistor connected thereto. 

5. A fuel shuto? device for an internal combustion 
engine having a throttle valve and adapted for shutting 
off the fuel supply to said engine during deceleration 
thereof to reduce carbon monoxide and hydrocarbon 
contents in exhaust gases emitted from said engine, said 
fuel shutoff device comprising, in combination, a fuel 
shutoff valve, a throttle valve position detector opera 
tively associated with said throttle valve for generating 
a voltage signal in proportion to the position of said 
throttle valve, a fuel shutoff signal generator responsive 
to said voltage signal for generating a fuel shutoff 
signal, said fuel shutoff signal generator including a dif 
ferentiating circuit connected to said throttle valve 
position detector for receiving said voltage signal and a 
monostable multivibrator connected to said dif 
ferentiating circuit for generating said fuel shutoff 
signal in response to the output thereof, said dif 
ferentiating circuit having means for differentiating 
said voltage signal in terms of time to render said 
monostable multivibrator in its quasi-stable state when 
the time derivative of said voltage signal exceeds a 
predetermined value during said deceleration, said 
monostable multivibrator having means to keep the 
time duration during which said monostable mul 
tivibrator remains in its quasi-stable state to be long 
enough to last still after said throttle valve reaches to its 
fully closed position, an engine driven triggering device 
having means for producing a pulse signal having a 
repetition rate proportional to engine speed, a fully 
closed throttle valve detecting switch adapted to be 
closed when said throttle valve is moved to its fully 
closed position, a shutoff valve controller having a plu 
rality of inputs connected to said fuel shutoff signal 
generator, said engine driven triggering device and said 
fully closed throttle valve detecting switch and an out 
put connected to said fuel shutoff valve, said shutoff 
valve controller being responsive to said fuel shutoff 
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10 
signal for thereby keeping said shutoff valve closed to 
interrupt delivery of fuel to said engine. 

6. A fuel shutoff device according to claim 5, 
wherein said throttle valve position detector includes 
an oscillation circuit having a constant oscillation 
frequency and dc. conversion circuit adapted to 
receive the output of said oscillation circuit by way of a 
coupling coil, the degree of coupling of said coupling 
coil being changed by a shielding plate which moves as 
said throttle valve is moved. _ _ 

7. A fuel shutoff device according to claim 6, 
wherein said shutoff valve controller includes a driving 
circuit having an input connected to said fuel shutoff‘ 
signal generator and an output connected to said shu 
toff valve, ?rst and second switching circuits connected 
to said engine driven triggering device, said ?rst 
switching circuit being responsive when said pulse 
signal exceeds a value corresponding to a ?rst predeter 
mined engine speed, and said second switching circuit 
being responsive when said pulse signal exceeds a value 
corresponding to a second predetermined engine 
speed, and a ?ip-?op circuit having a plurality of inputs 
connected to said ?rst and second switching circuits 
and said fully closed throttle valve detecting switch and 
having an output connected to said driving circuit for 
controlling said driving circuit in response to said pulse 
signal and the output from said fully closed throttle 
valve detecting switch for thereby controlling actuation 
of said shutoff valve. 

8. A fuel shutoff device according to claim 6, further 
comprising a fuel injection valve communicating with 
said fuel shutoff valve, a computing circuit connected 
to said engine driven triggering device to calculate a 
proper pulse width of an injection pulse for actuating 
said fuel injection valve in response to said pulse signal 
from said engine driven triggering device, and a fuel 
shutoff controller having inputs connected to said com 
puting circuit and said fuel shutoff signal generator and 
an output connected to said fuel injection valve, said 
fuel shutoff controller being responsive to said fuel shu 
toff signal for thereby closing said fuel injection valve 
simultaneously with said fuel shutoff valve. 

9. A fuel shutoff device according to claim 8, 
wherein said fuel shutoff controller includes an ampli 
fying circuit connected between said computing circuit 
and said fuel injection valve, and a switching circuit 
connected to said amplifying circuit and responsive to 
said fuel shutoff signal for deenergizing said amplifying 
circuit thereby to close said fuel injection valve simul 
taneously with said shutoff valve. 

10. A fuel shutoff device according to claim 9, 
wherein said amplifying circuit includes a plurality of 
transistors. 

* * * * * 


