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[ 5 7 ] ABSTRACT 
This invention relates to an electronic deceleration 
control, responsive to engine operating condition sen 
sors, cooperating with an electronic fuel control com 
puter for an internal combustion engine for curtailing 
or terminating the fuel delivery to the engine under 
selected engine operating conditions indicating an op 
erator’s demand for deceleration. The deceleration 
control restores normal fuel delivery to the engine in 
response to a second set of selected engine operating 
conditions indicating the demand for deceleration has 
been terminated. The inventive control responds to 
signals indicative of the engine speed and the intake 
manifold absolute pressure, and computes the ?rst 
time derivative of the intake manifold pressure, giving 
an immediate indication of the deceleration demand 
independent of throttle position or a minimum mani 
fold pressure. This control system, cooperating with 
an electronic fuel injection control system for an inter 
nal combustion engine, substantially reduces the ex 
haust emissions during the period of deceleration. 

26 Claims, 8 Drawing Figures 
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PRESSURE DEPENDENT DECELERATION 
CUTOFF FOR AN INTERNAL COMBUSTION 

ENGINE FUEL DELIVERY SYSTEM 

BACKGROUND OF THE INVENTION 
This invention relates to a deceleration electronic 

control responsive to engine operating parameters, and 
cooperating with an electronic fuel control system of 
an internal combustion engine, for curtailing or termi 
nating fuel delivery to the engine, under selected en 
gine operating conditions indicative of the operator’s 
demand for deceleration. More particularly, the inven 
tion relates to an electronic control, wherein the fuel 
delivery to the engine is curtailed or terminated when 
the operator has demanded deceleration by manually 
changing the position of the intake manifold throttle 
valve, reducing the air flow to the engine, causing the 
intake manifold pressure to decrease. Unless the fuel 
delivery is curtailed or terminated at the same time the 
air delivery to the engine is reduced, excessive fuel is 
injected into the system, providing the engine with an 
air/fuel mixture incapable of complete combustion 
within the engine. This type of operation wastes fuel 
and adds to the total exhaust emissions from the en 
gine. Simple termination of the fuel delivery to the en 
gine during deceleration eliminates the incomplete 
combustion problem and is a satisfactory solution to 
the emission problem for internal combustion engines 
which are not equipped with thermal or catalytic reac 
tors in the exhaust systems as the ?nal remover of ex 
haust pollutants. Automotive emission standards of the 
future might require such reactors on all internal com 
bustion engines; therefore, their operating characteris 
tics must also be considered. Most of these thermal and 
catalytic reactors are designed to operate ef?ciently at 
elevated temperature. Terminating fuel delivery to the 
engine terminates combustion and the air ejected by 
the engine into the exhaust system is relatively cold, 
tending to cool the reactors. Cooling the reactors de 
grades their pollutant removal ef?ciency and results in 
undesirable pollutants being emitted from the exhaust 
system of the engine for a finite period of time after the 
fuel delivery to the engine has been restored. Curtail 
ment of fuel delivery during deceleration coupled with 
an advance or retardation of the ignition spark would 
eliminate both the incomplete combustion problem 
and the emission of cold air into the reactors. Just 
enough fuel needs to be injected into the system to 
maintain the temperature of the reactors, while the ad 
vance or retardation of the ignition spark provides for 
the complete combustion of the injected fuel without 
adding power to the engine. The ignition spark may be 
advanced or retarded depending upon the characteris 
tics of the individual type of engine and its ignition sys 
tem. 
The prior art, as represented in US. Letters Patent 

No. 3,596,640, issued Aug. 3, 1971, to George V. 
Bloom?eld, and No. 3,612,013, issued Oct. 12, 1971, 
to Charles C. Gambill, describe electronic fuel injec 
tion control circuits with provisions for curtailing or 
terminating fuel delivery to the engine upon an opera 
tor’s demand for deceleration, and restoring said fuel 
delivery after predetermined engine operating condi~ 
tions have been ful?lled. The prior art shows the use of 
various means for determining the operator’s demand 
for deceleration. These means may be used singularly 
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2 
or in comjunction with the rotational speed of the en 
gine to determine the operator has requested decelera 
tion. Several systems use an electrical switch mechani 
cally linked with the operator’s accelerator pedal as an 
indicator of the operator’s demand for deceleration. 
Other systems use an electrical switch activated by a 
low manifold absolute pressure in conjunction with the 
speed of the engine as operating parameters indicative 
of the operator’s demand for deceleration. The electri 
cal switch mechanically linked to the accelerator pedal 
or throttle valve has the disadvantage that the signal is 
given only when the pedal or valve is at or near the curb 
idle position, i.e., when the operator has removed all 
pressure from the accelerator pedal. A deceleration de 
mand in which the operator has only partially relaxed 
his pressure on the accelerator pedal would not be 
sensed by the deceleration control circuit. The control 
circuits which obtain their signals from the manifold 
pressure sensors have much the same disadvantage, be 
cause a deceleration demand in which the throttle 
valve is partially closed will not always result in a mani 
fold pressure low enough to triggerthe sensor. This sys 
tem also has a built-in delay between the time the de 
mand occurs and the time the signal indicative of the 
demand is received by the control circuit. The objec 
tive of the present invention is to overcome the de? 
ciencies of the prior art by providing a deceleration 
control circuit for curtailing or terminating the delivery 
of fuel to the engine which is immediately responsive 
to changes in the engine‘s operating conditions indica 
tive of the operator's demand for deceleration, and 
which restores normal fuel delivery to the engine in re 
sponse to a second set of engine operating conditions 
indicative of the termination of the deceleration de 
mand. The deceleration demand may be automatically 
terminated after the engine has come to a curb idle 
speed, and the manifold pressure stabilizes or the oper 
ator manually reopens the throttle valve. 

SUMMARY OF THE lNVENTlON 

The invention is a deceleration control cooperating 
with an electronic fuel control system of an internal 
combustion engine for curtailing or terminating the 
fuel delivery to the engine when the engine speed is 
above a determinable value, the manifold absolute 
pressure is above a first determinable value, and the 
time rate of change of the manifold pressure becomes 
negative, indicating the operator has demanded decel» 
eration, and to restore normal fuel delivery to the en 
gine after the manifold absolute pressure has returned 
above a second determinable value and the time rate of 
change of the manifold pressure becomes positive indi 
cating the operator has terminated the demand for de 
celeration. 
Advantages of the inventive control circuit are imme 

diate response to the operator’s demand for decelera 
tion, response to a deceleration demand for conditions 
other than a closed throttle, and deactivation only after 
the demand for deceleration has terminated, which are 
effective in substantially reducing the exhaust emis 
sions of an internal combustion engine with electronic 
fuel injection. Another advantage is that no new sen 
sors or moving parts are required by this deceleration 
control. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. I is a schematic of an Electronic Fuel Control 
System with the inventive Deceleration Control. 
FIG. 2 is a block diagram of the Deceleration Con 

trol. 
FIG. 3 is a circuit diagram of the engine speed refer 

ence signal generating circuit and the engine speed 
comparator. 
FIG. 4 is a circuit diagram of a preferred embodiment 

of the Deceleration Control. 
FIG. 5 is a block diagram of an alternate embodiment 

of the Deceleration Control, responsive to signals from 
the manifold absolute pressure sensor only. 
FIG. 6 is a block diagram of a Fuel Control System, 

operative to terminate fuel delivery to the engine in re 
sponse to signals from the Deceleration Control. 
FIG. 7 is a block diagram of a Fuel Control System 

operative to curtail fuel delivery by systematically ter 
minating some of the fuel injection pulses generated by 
the Fuel Control Computer during deceleration. 
FIG. 8 is a block diagram of a Fuel Control System 

operative to curtail fuel delivery by curtailing the 
length of the fuel injection pulses generated by the Fuel 
Control Computer during deceleration. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to FIG. 1, an internal combustion engine, 
the electronic fuel control system, and the deceleration 
control circuit are shown in schematic form. The sys 
tem is comprised of an internal combustion engine 10 
with an input fuel system 11 delivering fuel to a set of 
electrically activated fuel injector valves 12 located on 
the intake manifold 13. The air ?ow to the engine 10 
is controlled by the operator’s throttle control 14, 
shown as a foot pedal, which activates through linkage 
16 a valve 15 in the throat of the air intake manifold 13. 
The amount the throttle valve 15 is opened is indicative 
of the operating speed of the engine under normal op 
erating conditions. The fuel delivery to the engine 10 
is controlled by the Fuel Control Computer 17 which 
responds to the signals from engine sensors indicating 
engine operating conditions such as the intake Mani 
fold Absolute Pressure Sensor 18, the Engine Speed 
Sensor l9, and others not shown. The Fuel Control 
Computer l7 computes the correct amount of fuel re 
quired for efficient operation of the engine and pro 
duces electrical signals, indicative of the engine fuel re 
quirements, which activate fuel injector valves 12. The 
fuel injector valves inject fuel into the intake manifold 
13 upstream of the engine’s intake valves. The inven 
tive Deceleration Control 20 is an electronic control 
circuit responsive to signals of the Manifold Absolute 
Pressure Sensor 18 and the Engine Speed Sensor 19 
which produces an inhibitory signal indicative of the 
operator's demand for deceleration. This inhibitory sig 
nal controls the Fuel Control Computer ll7 by changing 
its mode of operation so that the signals transmitted to 
the fuel injector valves 12 are indicative of this demand 
for deceleration and fuel delivery to the engine is cur 
tailed or terminated. The deceleration control also ter 
minates its inhibitory signal in response to signals from 
the engine sensors indicating the demand for decelera 
tion has ended. Power source 21 provides electrical 
power to the Fuel Control Computer 17 and the Decel 
eration Control 20. The power source 21 may be a bat 
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4 
tery as shown or may be other electrical power sources 
such as the alternator or generator of a present-day 
motor vehicle. It will be understood that this represen 
tation is illustrative and other arrangements are known 
and utilized. Furthermore, it is well known in the art of 
electronic fuel control computers that computer 17 
may control one or more injection valves 12 arranged 
to be activated singularly or in groups of varying num 
bers in a sequential as well as a simultaneous mode of 
operation. 
FIG. 2 is a block diagram of the Deceleration Control 

20. This control consists of three reference signal cir 
cuits generating electrical signals indicative of the de 
terminable engine operating parameters. Reference 1, 
Signal Generating Circuit 22, generates an electrical 
signal indicative of the electrical signal generated by 
the intake Manifold Absolute Pressure Sensor 18 for a 
predeterminable absolute pressure in the manifold. The 
pressure which is indicative of the signal generated by 
Reference 11, Circuit 22, lies between the intake mani 
fold pressure with the engine operating at curb idle 
speed and the nominal intake manifold pressure with 
the engine operating at cruise speed. For a typical auto~ 
motive internal combustion engine the signal generated 
by the Reference 1, Circuit 22, would be the nominal 
intake manifold pressure at curb idle engine speed plus 
50 torr. Reference 2, Signal Generating Circuit 23, 
generates an electrical signal indicative of the electrical 
signal generated by the intake Manifold Absolute Pres 
sure Sensor l8 for a predeterminable absolute pressure 
which is less than the nominal intake manifold pressure 
of the engine operating at curb idle speed. Again, for 
a typical automotive internal combustion engine, the 
signal generated by the Reference 2, Circuit 23, would 
be the nominal intake manifold pressure at curb idle 
engine speed minus 50 torr. Since the operating param 
eters of the various types of internal combustion en 
gines will vary considerably, the signals generated by 
the Reference 1 and 2 circuits will have to be deter 
mined for each individual type of engine. 
Reference 3, Signal Generating Circuit 24, is an en 

gine speed reference circuit and generates an electrical 
signal indicative of a predeterminable engine speed 
which is greater than the curb idle speed of the engine. 
The signal from the Reference 3, Circuit 24, and the 
Engine Speed Sensor 1% are transmitted to the Engine 
Speed Comparator 25 which generates an electrical 
signal when the signal received from the Engine Speed 
Sensor 19 is indicative of an engine speed faster than 
the predetermined speed represented by the signal gen 
erated by the Reference 3, Circuit 24. The signal gener 
ated by the Engine Speed Comparator 25 is transmitted 
to the Set Circuit 26, which is an AND logic circuit 
with three input gates. 
Comparator 1 Circuit 27 receives signals from the 

Manifold Pressure Sensor 18 and the Reference ll Cir 
cuit 22 and generates a signal when the manifold pres~ 
sure signal is greater than the signal generated by the 
Reference 1 Circuit 22. The output signal from Com 
parator l indicative of a manifold absolute pressure 
greater than the predetermined value established by 
the Reference 1 circuit is also transmitted to the Set 
Circuit 26. 
Comparator 2 Circuit 28 receives signals from the 

Manifold Pressure Sensor 18 and the Reference 2 Sig 
nal Generating Circuit 23 and generates a signal when 
the manifold absolute pressure signal is greater than the 
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signal generated by the Reference 2 Circuit 23. The 
output signal from the Comparator 2 circuit indicative 
of a manifold absolute pressure greater than the prede 
termined value established by Reference 2 Circuit 23 
is transmitted to the Reset Circuit 30. The Reset circuit 
30 is an AND logic circuit with two input gates. 
The time rate of change (dP/dt) Detector 29 is a dif 

ferentiating circuit which detects the time rate of 
change of the signal from the Manifold Pressure Sensor 
18 and generates two electrical signals, one indicative 
of a decreasing pressure in the manifold or the time 
rate of change (dP/dt) of the manifold pressure is nega 
tive, and the second signal indicative of when manifold 
pressure is increasing or the time rate of change (dP/dt) 
is positive. The ?rst signal indicating a decreasing pres 
sure (dP/dt, negative) is transmitted to the Set Circuit 
26, and the second signal indicating an increasing pres 
sure (dP/dt, positive) is transmitted to the Reset Circuit 
30. When the manifold pressure is not changing or is 
increasing or decreasing slowly, the output signal from 
the dP/dt Detector 29 is indicative of an increasing 
pressure, or dP/dt positive. 
The Set Circuit 26 receives signals from the Engine 

Speed Comparator 25, Comparator 1 Circuit 27, and 
the dP/dt Detector 29 and generates an output signal 
when the engine speed is greater than the speed deter 
mined by the Reference 3 Circuit 24, the manifold 
pressure is higher than the pressure determined by the 
Reference 1 Circuit 22, and the time rate of change of 
the manifold pressure is negative. This signal is trans 
mitted to an Output Switch 31 where it switches the 
Output Switch to its set state and causes the Output 
Switch to transmit an inhibitory signal to the Fuel Con 
trol Computer 17. 
Output Switch 31, which may be a Bistable Multivi 

brator, is normally in the reset state controlled by a 
positive signal from the time rate of change Detector 
29 and the output signal from the Comparator 2 Circuit 
28. Normal engine operating parameters including 
curb idle conditions trigger the Reset Circuit 30 which 
prevents the Deceleration Control 20 from producing 
a deceleration demand signal. It is only when the three 
conditions are ful?lled, that is, when the engine speed 
is higher than a predetermined value, the manifold ab 
solute pressure is higher than a predetermined value, 
and the manifold pressure is decreasing, indicative of 
an operator’s demand for deceleration, that a signal is. 
produced by the Set Circuit 26. The signal from the Set 
Circuit 26 sets the Output Switch 31 in the second 
state, which generates an inhibitory signal which is 
transmitted to the Electronic Fuel Control Computer 
17. The electronic fuel control computer responds to 
this signal and curtails or terminates fuel delivery to the 
engine as long as the inhibitory signal is present. 

FIG. 3 shows the circuit details of the Reference 3 
Engine Speed Reference Circuit 24 and the Engine 
Speed Comparator 25. The circuit is shown being ener 
gized by voltage supply designated 13+, applying a po 
tential to a common conductor 101. Common conduc 
tor 102 is connected to the negative terminal of the 
voltage supply which is illustrated as a common ground 
in FIG. 3. Voltage pulses from the engine speed sensor 
19 indicative of the engine speed are transmitted to the 
input terminal 103. This pulse is communicated to the 
base of transistor 104 through resistance 105, causing 
transistor 104 to conduct for the duration of each pulse 
received. When the transistor 104 is in the nonconduct 
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ing state the signal at the collector of transistor 104 is 
high and is approximately equal to 8+, and when the 
transistor conducts the signal is low and is approxi 
mately equal to ground. Conduction of transistor 104 
communicates a low signal to the base of transistor 107 
through resistance 106 causing transistor 107 to con 
duct. The potential at the emitter of transistor 107 is 
determined by the resistive network consisting of resis 
tances 108, 109, 110, and 111. Resistances 108 and 
109 form the voltage divider network between B+ and 
ground, transmitting by means of resistance 1 10 a bias 
potential to the base of transistor 112 and one end of 
the capacitance 113 in the absence of an input signal 
at terminal 103. Resistance 1 1 1 communicates this po 
tential to the emitter of transistor 107. Conduction of 
transistor 107 provides a relatively low electrical resis 
tance path from the junction 114 between resistance 
1 10 and capacitance 1 13 to ground, discharging capac 
itance 113. The capacitance 113 and the resistance 110 
form an RC network with a time constant longer than 
the intervals between pulses received from the engine 
speed sensor 19 with the engine operating at nominal 
operating speeds. Therefore, capacitance 113 will not 
fully recharge between pulses from the speed sensor 
19, causing the potential at junction 114 to be less than 
the potential at the junction of the voltage divider net 
work formed by the resistances 108 and 109. The signal 
at the junction 114 is inversely proportional to the 
speed of the engine. That is, the signal is high when the 
engine speed is low and the signal is low when the en 
gine speed is fast. 

Transistor 112 conducts when the potential at its 
base is higher than the potential at its emitter by one 
V M. The potential at the emitter of transistor 1 12 is de 
termined by the Reference 3 Engine Speed Generating 
Circuit 24 which is comprised of resistances 115 and 
116, transistor 117 and the resistance 118. A voltage 
divider network, resistances 115, and 116, transmits a 
signal to the base of transistor 117 causing it to con 
duct. Current ?owing through the transistor 117 ?ows 
through the resistacne 118 causing an intermediate po 
tential to be formed at the junction between the resis 
tance 118 and the emitter of transistor 117. The value 
of the intermediate potential is determined by the val 
ues of the resistances 115, 116, and the conductance of 
transistor 117. These values are selected so that, when 
the engine is operating at speeds greater than a prese 
lected speed, the potential at the base of transistor 112 
will be lower than the potential at its emitter, and tran 
sistor 112 will be in a nonconducting state. 
At low engine speeds, transistor 112 conducts, caus 

ing transistor 119 to conduct, transmitting a positive 
signal to capacitance 120, charging capacitance 120 to 
a potential approximately equal to 3+. This positive 
potential is also transmitted to the base of transistor 
121 through resistance 122, which is in series with the 
resistance 123 to ground causing transistor 121 to con 
duct. When transistor 121 conducts, the signal at termi 
nal 124, communicating with the collector of transistor 
121, is low, and when transistor 121 is in the noncon 
ducting stage the signal at terminal 124 is high and is 
approximately equal to 3+. Capacitance 120 and resis 
tances 122 and 123 form a long time constant RC net 
work which maintains a positive potential applied to 
the base of transistor 121 when the current flow 
through transistor 119 is intermittent due to the inter 
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mittent conduction of transistor 112 in response to sig 
nals from the engine speed sensor 19. 
At high engine speeds, transistor 112 is nonconduc 

tive, blocking transistor 119, blocking the current flow 
to the base of transistor 121. This causes transistor 121 
to become nonconductive and the output signal at ter 
minal 124 is high, approximately equal to B+. 
The operation of the circuit is such that, when the 

speed of the engine is above a predetermined level, the 
output signal from the Engine Speed Comparator 25 is 
a positive voltage on terminal 124, approximately equal 
to B+. When the speed of the engine is below the pre 
determined value, the output signal at terminal 124 is 
low and is approximately equal to ground. 
FIG. 4 shows the circuit details of the Reference 1 

Circuit 22, Reference 2 Circuit 23, Comparator 1 Cir 
cuit 27, Comparator 2 Circuit 28, dP/dt Detector 29, 
Set Circuit 26, Reset Circuit 30, and Output Switch 31. 
These circuits are shown being energized by a voltage 
supply designated B+. The negative terminal of the 
voltage supply is connected to a common conductor 
designated as ground. This voltage supply may readily 
be the same source of energy illustrated and described 
with regard to FIG. 3. A man skilled in the art will rec 
ognize that the electrical polarity of the voltage supply 
.can be readily reversed. These circuits receive, along 
with the voltage supply, input signals from the engine 
sensors as well as the output from the Engine Speed 
Comparator 25. Referring ?rst to the Reference 1 Sig 
nal Generating Circuit 22 and its companion Compara~ 
tor 1 Circuit 27, an electrical signal is developed by the 
voltage divider network, consisting of resistances 201 
and potentiometer 202 connected between 13+ and 
ground. The signal taken from the slider arm of the po 
tentiometer is communicated to the base of transistor 
203, causing transistor 203 to conduct. Transistor 203 
in‘ series with resistance 204 forms a voltage divider 
which communicates a potential intermediate 8+ and 
ground to the emitter of transistor 205. The conduc 
tance of transistor 203 is adjusted by potentiometer 
202 so that the potential developed across resistance 
204 is indicative of a signal from the Manifold Absolute 
Pressure Sensor 18 for a predetermined pressure. The 
signal from the Manifold Pressure Sensor 18 is commu 
nicated to the Comparator 1 Circuit 27 through termi 
nal 206. Terminal 206 communicates this signal to the 
base of transistor 205. When the signal from the Mani 
fold Pressure Sensor 18 is a voltage that is higher than 
the voltage developed across the resistance 204, tran 
sistor 205 conducts causing transistor 207 to conduct. 
Current ?owing through transistors 207 ?ows through 
the voltage divider network consisting of resistances 
200 and 209. When transistor 207 conducts, the output 
signal taken from the junction between resistances 200 
and 209 is a voltage intermediate 3+ and ground. The 
value of this signal is adjusted by appropriate selection 
of the values of resistances 208 and 209 to produce a 
signal of sufficient magnitude to activate the Set Circuit 
26. When the signal from the pressure sensor 13 is 
lower than the voltage developed across resistance 204, 
transistor 205 is blocked. Nonconductance of transis 
tor 205 blocks transistor207, and the potential at the 
junction of resistances 208 and 209 is approximately 
equal to ground potential. 
The function of the Reference 1 Signal Generating 

Circuit 22 cooperating with the Comparator 1 Circuit 
27 is to generate and transmit a positive signal to the 

15 

20 

25 

35 

40 

45 

50 

55 

60 

65 

8 
Set Circuit 26 when the signal from the Manifold Pres 
sure Sensor 18 is higher than a predetermined value 
and to terminate said signal to the Set Circuit 26 when 
the signal from the Manifold Pressure Sensor 18 is 
lower than the predetermined value. 
The Reference 2 Signal Generating Circuit 23 and its 

companion comparator, Comparator 2 Circuit 28, are 
identical to the Reference 1 Signal Generating Circuit 
22 and its companion Comparator 1 Circuit 27 dis 
cussed above. Therefore, the function of the compo 
nent parts and the operation of the circuit need not be 
repeated. The output signal of the Comparator 2 Cir 
cuit 28 is a high voltage signal transmitted to the Reset 
Circuit 30 when the voltage signal from the Manifold 
Pressure Sensor 18 is greater than a predetermined 
value of the Reference 2 Circuit. This high signal is ter 
minated when the signal from the Manifold Pressure 
Sensor 18 is less than the predetermined value of the 
Reference 2 Circuit 
The predetermined reference signal of the Reference 

1 and Reference 2 Signal Generating Circuits may be 
the same, but in the preferred embodiment the output 
signal for the Reference 2 Signal Generating Circuit is 
indicative of a manifold pressure lower than the pres 
sure indicated by the signal of the Reference 1 Circuit. 
Referring to the Time Rate of Change (dP/dt) Detec 

tor 29, the signal from the Manifold Pressure Sensor 18 
is transmitted to terminal 401. This signal is communi 
cated to the base of transistor 402 through the differen 
tiator network which comprises of capacitance 403 in 
series with resistance 404 and resistance 405, in paral 
lel with capacitance 403 and resistance 404. The resis 
tances are selected so that a nonfluctuating signal ap 
plied to terminal 401 will cause transistor 402 to con» 
duct. The collector of transistor 402 is electrically in 
series with resistor 406 so that when transistor 402 is 
nonconductive, the signal at the collector of transistor 
402 is approximately equal to 13+, and when transistor 
402 conducts the signal at this point is approximately 
equal to ground. When transistor 402 conducts, a low 
signal is communicated to the Set Circuit 26 and when 
transistor 402 is blocked a high signal is communicated 
to the Set Circuit 26. Conductance of transistor 402 
also causes a low signal to be communicated to the base 
of transistor 407 via resistor 408. This causes transistor 
407 to block. When transistor 407 blocks, the signal at 
the collector of transistor 407 is high. This signal is 
communicated to a gate of the Reset Circuit 30. When 
transistor 402 blocks a high signal is transmitted to the 
base of transistor 407, causing transistor 407 to con 
duct. This causes the signal at the collector of transistor 
407 to become low, terminating the high signal being 
communicated to the Reset Circuit 30. 
The differentiator network which comprises capaci 

tance 403 in series with resistance 404 and resistance 
405 in parallel with capacitance 403 and resistance 404 
is operable to block transistor 402 when the time rate 
of change (dP/dt) of the signal from the pressure sensor 
10 is negative. The value of capacitance 403 and resis 
tances 404 and 405 are selected so that the time rate 
of change of a decreasing input signal from the pressure 
sensor must exceed a predeterminable rate before it 
can cause transistor 402 to block. A positive time rate 
of increase in the signal at terminal 401 is immediately 
communicated to transistor 402 through capacitance 
403 and resistance 404, increasing the conductance of 
transistor 402 causing no change in the signals trans 
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mitted to the Set and Reset Circuits 26 and 30. After 
a period of time approximately equal to a time constant 
of the RC network, the potential at the base of transis 
tor 402 returns to its initial value of approximately one 
diode drop above ground. A negative time rate of 
change signal from the pressure sensor 18 indicative of 
a decreasing manifold pressure causes a decreasing po 
tential to be communicated to the base of transistor 
402. causing it to block when the rate of decrease ex 
ceeds the time constant of the differentiator and re 
verses the signal communicated to the Set and Reset 
Circuits 26 and 30, respectively. The signals remain in 
this state as long as the negative time rate of change sig— 
nal holds transistor 402 blocked. When time rate of 
change is less than a predetermined rate, or positive, 
the circuit reverts to its normal state. _ 
The function of Time Rate of Change Detector 29 is 

to generate and communicate a positive voltage signal 
to the Set Circuit26 when the manifold absolute pres 
sure is decreasing (dP/dl negative) at a rate greater 
than a predetermined value to terminate said signal 
when the manifold absolute pressure is increasing or is 
relatively stable, and to generate and communicate a 
positive voltage signal to the Reset Circuit 30 when the 
manifold absolute pressure is increasing. 
The Set Circuit 26 is an AND logic gate which re 

sponds to signals from the Engine Speed Comparator 
25, the Comparator 1 Circuit 27 and the Time Rate of 
Change Detector 29. The signal from the Engine Speed 
Comparator 25 is communicated to terminal 124. 
When the engine speed is less than the predetermined 
value, the signal at 124 is approximately equal to 
ground. This low signal is transmitted to one end of the 
resistance 501 through a gate diode 502, causing the 
potential at the junction 507 between diode 502 and 
the resistance 501 to be approximately two diode drops 
above ground. When the engine speed is greater than 
the predetermined value, a positive signal appears at 
terminal 124. However, this signal is blocked by diode 
502; therefore, a positive signal at diode 502 has no in 
fluence on the potential at junction 507. In a similar 
manner, when the manifold pressure is less than the 
predetermined value of the Comparator 1 Circuit 27, 
the output signal is a low resistance to ground. This sig 
nal is communicated to junction 507 through diode 
503, and the potential at junction 507 is approximately 
equal to ground. When the manifold pressure is higher 
than the predetermined value of Comparator 1 Circuit 
27, the output is a positive voltage which is blocked by 
the diode 503 and has no effect on the potential at 
junction 507. The signal from Detector 29 to the Set 
Circuit 26 is low or a ground signal when the time rate 
of change of the manifold pressure is zero, or positive. 
This signal is communicated to junction 507 through 
diode 504, causing junction 507 to have a potential ap 
proximately equal to ground. The signal from Detector 
29 is a positive voltage when the manifold pressure is 
decreasing. This signal is blocked by diode 504 and also 
has no influence on the potential at junction 507. in the 
absence of a ground or low signal at any one of the 
input gates, diodes 502, 503, and 504, current flows 
from B+ through resistance 50] through diode 505 and 
diode 506 to the base of transistor 601 in the Output 
Switch 31 shown as a bistable multivibrator. This cur 
rent flow causes transistor 601 to conduct, which ulti 
mately results in a high output signal from the multivi 
brator circuit. A low or ground signal at any one of the 
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input diodes provides a low resistance path from junc 
tion 507 to ground, which is operable to terminate the 
current flow to the base of transistor 601. Termination 
of the current flow to the base of transistor 601 termi 

5 nates the set signal to the bistable multivibrator, which 
will remain in the set state until it receives a reset sig 
nal. 
The function of the set circuit 26 is to provide a sig 

nal to the Output Switch 31, causing the switch to pro 
duce an inhibitory signal when the Set Circuit 26 re 
ceives signals indicating the engine speed is above a 
predetermined value, the manifold pressure is above a 
predetermined value, and the manifold pressure is de 
creasing. The set signal to the switch 31 will only occur 
if simultaneous high signals are received at the three 
input gates, diodes 502, 503, and 504 of the Set Circuit 
26. 
The set signal transmitted from Set Circuit 26 to the 

Output Switch 31 illustrated as a bistable multivibrator 
in FIG. 4 causes transistor 601 to conduct. The conduc 
tance of transistor 601 causes a low signal to be com 
municated to transistor 602 by means of resistance 
603. A low signal at the base of transistor 602 turns 
transistor 602 off, and communicates a high signal ap 
proximately equal to 3+ to output terminal 604. This 
high signal is also communicated to the base of transis 
tor 60R by resistance 605 which latches the bistable 
multivibrator in this state independent of the signal re 
ceived from the Set Circuit 26 until a high signal is re 
ceived at the base of transistor 602 from the Reset Cir 
cuit 30. 
The function of the Reset Circuit 30 is identical to 

the function of the Set Circuit 26. The reset circuit re 
sponds to signals from the Comparator 2 Circuit 28 and 
Detector 29. When a low or ground signal is transmit 
ted from the output of the Comparator 2 Circuit 28 to 
the reset circuit’s first gate, diode 701, diode 701 con 
ducts and provides a low resistance path between the 
junction 706 and ground. A high signal received at 
diode 701 from the Comparator 2 Circuit 28, indicative 
of the speed above the predetermined value, is blocked 
by diode 701 and has no influence on the potential at 
junction 706. Likewise, a low signal from Detector 29 
to the reset circuit causes diode 703 to conduct, again 
providing the low resistance path to ground for the cur‘ 
rent flowing through resistance 702. A high signal from 
Detector 29 indicative of an increasing manifold pres 
sure is blocked by diode 703 and removes the low resis 
tance path to ground from junction 706. High signals 
received at both input gates, diode 701 and 703, per 
mits current to ?ow from B+ through resistance 702 
through the two diodes 704 and 705 to the base of tran 
sistor 602, causing transistor 602 to conduct and resets 
the bistable multivibrator in its initial state. The two di 
odes 704 and 705 are used in this circuit to elevate the 
potential required at junction 706 to make transistor 
602 conduct above the potential of the highest low sig 
nal at an input gate. A low signal at either gate, diodes 
701 or 703, or both, results in a lower resistance path 
to ground, approximately two diode drops, and termi 
nates the current ?ow to the base of transistor 602. As 
described above, high signals occurring at both diodes 
701 and 703 apply a positive signal to the base of tran 
sistor 602, causing it to conduct. Conduction of transis 
tor 602 generates a low signal which is communicated 
to output terminal 604 and to the base of transistor 601 
by means of resistance 605. The low signal at the base 
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of transistor 601 blocks the conductance of transistor 
601, which produces a high signal which is communi 
cated to the base of transistor 602 through resistance 
603 and latches multivibrator in the reset mode and 
terminates the high signal at terminal 604. 
As seen from the above descriptions of the circuit de 

tails, the deceleration control circuit accomplishes the 
objectives of the invention. An inhibitory signal is de 
veloped when the engine speed is above a predeter 
mined level, the manifold absolute pressure is above 
the predetermined level, and the manifold pressure is 
decreasing. This inhibitory signal remains until the en 
gine operating parameters return to a normal state. The 
normal state as de?ned by this circuit is when the mani 
fold absolute pressure has returned to or is above a pre 
determined value and the manifold pressure is increas 
ing. , 

An alternate embodiment of the inventive Decelera 
tion Control 20 is illustrated in FIG. 5. The embodi 
ment is entirely dependent upon the signals from the 
Manifold Pressure Sensor 18. As in the previous em 
bodiment reference manifold pressure signals are de 
veloped in the Reference 1 Signal Generating Circuit 
22 and Reference 2 Signal Generating Circuit 23. The 
signals from the Manifold Pressure Sensor 18 is com~ 
pared with the Reference 1 and Reference 2 signals in 
the Comparator 1 Circuit 27 and the Comparator 2 
Circuit 28, respectively, which produce output signal 
when the manifold absolute pressure signal is greater 
than the reference signal. The manifold pressure signal 
is also transmitted to the Time Rate of Change Detec 
tor 29 which produces two signals indicative of whether 
the manifold pressure is increasing or decreasing. The 
signal from the Comparator 1 Circuit 27 and the de 
creasing pressure signal (dP/dz negative) are communi 
cated to the Set Circuit 26 which generates a signal 
when it receives simultaneous signals indicating a pres 
sure shove the predetermined value and that the pres 
sure is decreasing. The signal from the Set Circuit 26 
triggers the Output Switch 31 to change state and pro 
duce a fuel inhibit signal which is communicated to the 
Fuel Control Computer 17. The Output Switch 31 re 
mains in this state until it receives a signal from the 
Reset Circuit 30. The Reset Circuit 30 responds to si 
multaneous signals from the Comparator 2 Circuit 28 
indicating the manifold pressure is above a second pre 
determined value and a signal from the Detector 29 in~ 
dicating the manifold pressure is increasing (dP/dt 
positive) generating a signal resetting the Output 
Switch 31 to its initial state. This signal terminates the 
fuel inhibit signal being transmitted to the Fuel Control 
Computer 17 restoring normal fuel delivery to the en 
gine. This embodiment, as well as the one previously 
described, are functional control systems based upon 
predetermined manifold absolute pressures and the 
manifold pressure time rate of change for determining 
the operator’s demand for deceleration. 

It will be apparent to one skilled in the art that signals 
from other engine sensors may be added to the set and 
reset circuits to still further re?ne the determination of 
the operator’s demand for deceleration. , 
The signals from the Deceleration Control 20 can be 

used to terminate or modify the signals from the Fuel 
Control Computer 17 to the injector valves 12 as previ 
ously indicated. The deceleration signal can be trans 
mitted directly to the output stage of the Computer 17 
to block the fuel injection signals generated, preventing 
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operation of the fuel injector valves. This type of circuit 
is shown in block form in FIG. 6. Signals from the En 
gine Sensors 50 are transmitted to the Pulse Generator 
Computer 51 and the Deceleration Control 20. The 
Pulse Generator Computer 51 responding to the signals 
from the engine sensors computes the proper fuel re 
quirements for efficient operation of the engine and 
generates an electrical pulse, the duration of which is 
indicative of the computed fuel requirements. Output 
Pulse Generator 52 responding to the signals from the 
Pulse Generating Computer 51 generates an output sig 
nal capable of activating the injection valve 12, provid 
ing fuel delivery to the engine. The Pulse Generating 
Computer 51 and the Output Pulse Generator 52 com 
prise the Fuel Control Computer 17 shown in FIG. 1. 
The Output Pulse Generator 52 also responds to the 
signal from the Deceleration Control 20.- When the 
Output Pulse Generator 52 receives the signal from the 
deceleration control indicative of an operator’s de 
mand for deceleration, the signal received is operable 
to block the generation of output signals terminating 
the engine fuel delivery. ’ 

Alternatively, the signal from the deceleration con 
trol can be used to curtail or reduce the fuel delivery 
to the engine during the deceleration period. P10. 7 
shows a block diagram of such a system. As in FIG. 6, 
the Engine Sensors Stl supply signals indicative of the 
engine’s operating parameters to both the Pulse Gener 
ating Computer 51 and the lnhibit Signal Generator 55. 
The Pulse Generating Computer 51 generates the fuel 
requirements of the engine and generates electronic 
pulse indicative of the computed fuel requirement. This 
electrical pulse is transmitted to the Output Pulse Gen 
erator 52 which produces an output signal capable of 
activating the fuel injector valves 12. 
The signal from the lnhibit Signal Generator 55 in 

dicative of an operator’s demand for deceleration acti 
vates a Switch 53. Switch 53 responds to the pulses 
generated by the computer circuit and is operable to 
produce an inhibitory signal systematically blocking 
the signals to the fuel injector valve. The switch, in the 
form of an electrical gate or counter, may produce an 
inhibitory signal for every other, every third, or every 
fourth, etc., fuel injection pulse received from the com~ 
puter. Likewise, the switch may be operable to produce 
inhibitory signals for two out of three, three out of four, 
four out of ?ve, etc., signals received from the Com 
puter 51. The function of the Switch 53 is to curtail the 
fuel delivery to the engine upon a signal from the In 
hibit Signal Generator 55 by systematically blocking 
some of the fuel injection pulses, generated by the 
Pulse Generating Computer 51. lnhibit Signal Genera 
tor 55 and Switch 53 comprises an alternate embodi 
ment of the Deceleration Control 20 shown in FIG. 1. 
Another method for curtailing the fuel delivery to the 

engine in response to a deceleration command is illus 
trated in FIG. 8. As in the previous ?gures, fuel injec 
tion pulses are transmitted to the Output Pulse Genera 
tor 52 in accordance with the fuel requirements of the 
engine, determined by the Pulse Generating Computer 
51 in response to the signals from the Engine Sensors 
50. These signal pulses are transmitted to the Output 
Pulse Generator 52 which activates the fuel injection 
valves. Pulses are also transmitted to a Delay Circuit 54 
which generates an inhibitory pulse a ?xed time after 
receipt of a pulse from the Computer 51. The inhibit 
pulse is communicated to the Output Pulse Generator 
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52, controlling the duration of the output pulse being 
generatedlby the output pulse generator to a shorter 
?xed period. The trailing edge of the pulse from the 
Computer 51 communicated to the delay circuit may 
be used to reset the delay circuit, terminating the in 
hibit pulse being transmitted to the Output Pulse Gen 
erator 52, and restore the output pulse generator to its 
normal mode of operation. The signal from the Inhibit 
Pulse Generator S5 transmitted to the Delay Circuit 54 
activates the delay system producing the inhibitory sig 
nal. The function of the Delay Circuit 54 is to curtail 
the fuel delivery to the engine upon a deceleration 
command by terminating the output pulses from the 
Output Pulse Generator 52 after a ?xed period of time, 
independent of the signal from the Pulse Generating 
Computer 51. inhibit Pulse Generator 55 and Delay 
Switch comprise an alternate embodiment of Decelera' 
tion Control 20 shown in FIG. 1. It should be apparent 
to one skilled in the art that signals from the engine sen 
sors could also be used to modify the delay period of 
the inhibitory pulse to further reduce the exhaust emis 
sions during deceleration and subsequent acceleration. 
While the invention has been illustrated and de 

scribed as embodied in a particular type of fuel injec 
tion control system, it is not intended to be limited to 
the details shown, since various modifications and cir' 
cuit structural changes may be made without departing 
in any way from the spirit of the present invention. 
What is claimed is: 
1. in an internal combustion engine fuel control sys 

tem having an intake manifold pressure sensor means 
operative to generate pressure dependent signals indic— 
ative of engine operating conditions, a fuel control 
computer operative to generate a set of output signals 
indicative of the engine fuel requirements for each op 
erational cycle of the engine, and at least one fuel injec 
tor responsive to the signals from said computer opera 
tive to control fuel delivery to the engine, the improve 
ment comprising: 
means responsive to just the pressure dependent sig 

nals to indicate a demand for deceleration when 
the pressure dependent signals are indicative of a 
manifold pressure above a ?rst predetermined 
pressure and the pressure is decreasing at a rate 
faster than a predetermined rate, and to generate 
an inhibitory signal, said inhibitory signal commu 
nicated to the fuel control computer controls the 
operation of said computer and regulates the fuel 
delivery to the engine during the deceleration pe 
riod, 

said means further responsive to just the pressure de 
pendent signals to indicate the end of said demand 
for deceleration when the pressure dependent sig 
nals are above a second predetermined pressure 
and the pressure is decreasing at a rate slower than 
said predetermined rate, and to terminate said in 
hibitory signal to said computer and restore normal 
fuel delivery to the engine. 

2. The system as claimed in claim 1 wherein said 
means for generating said inhibitory signal includes: 

?rst signal generating means responsive to pressure 
dependent signals operative to generate a ?rst sig 
nal indicative of a pressure in the intake manifold 
above said first predetermined pressure; 

second signal generating means responsive to pres 
sure dependent signals to generate a second signal 
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indicative of a pressure in the intake manifold 
above said second predetermined pressure; 

a time rate of change detector responsive to the pres 
sure dependent signals operative to produce a ?rst 
rate of change signal indicative that the manifold 
pressure is decreasing at a rate faster than said pre 
determined rate and a second rate of change signal 
indicative that the manifold pressure is decreasing 
at a rate slower than said predetermined rate; and 

a control switch responsive to said ?rst signal from 
said ?rst signal generating means and the ?rst rate 
of change signal from said time rate of change de 
tector operative to generate said inhibitory signal, 
and further responsive to said second signal from 
said second signal generating means and said sec 
ond rate of change signal from said time rate of 
change detector operative to terminate the genera 
tion of said inhibitory signal. 

3. The system as claimed in claim 2 wherein said ?rst 
signal generating means comprises: 
a ?rst manifold pressure reference circuit operative 

to generate a first reference signal indicative of said 
?rst predeterminable manifold pressure; and 

a ?rst comparator circuit responsive to said ?rst ref 
erence signal and said pressure dependent signal 
from the manifold pressure sensor operative to pro 
duce said first signal when the manifold pressure is 
higher than said ?rst predetermined pressure estab~ 
lished by the ?rst manifold reference circuit; and 

said second signal generating means comprises: 
a second manifold pressure reference circuit opera 

tive to generate a second reference signal indica 
tive of said second predeterminable manifold pres 
sure; and 

a second comparator circuit responsive to said sec 
ond reference signal and said pressure dependent 
signals from the manifold pressure sensor operative 
to produce said second signal when the manifold 
pressure is higher than said second predetermi 
nable pressure established by the second mainfold 
reference circuit. 

4. The system as claimed in claim 3 wherein said con 
trol switch comprises: 

a set switch operative to produce a signal in response 
to the coincidence of signals from the ?rst compar 
ator circuit indicating a manifold pressure greater 
than said ?rst predeterminable manifold pressure 
and the time rate of change detector indicating the 
dynamic pressure in the manifold is decreasing at 
a rate faster than said predeterminable rate; 

a reset switch operative to produce a signal in re 
sponse to coincidence of signals from the second 
comparator circuit indicating a manifold pressure 
greater than said second predeterminable manifold 
pressure and the time rate of change detector indi 
cating the dynamic pressure in the manifold is de 
creasing at a rate slower than said predeterminable 
rate; and 

an output switch, switchable from one state to the 
other in response to the signals from the set and 
reset switches, operative to control the output sig 
nal of the said fuel control computer. 

5. The system as claimed in claim 4 wherein said time 
rate of change detector comprises: 
a capacitance; 
a ?rst resistance in series with said capacitance; 
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a second resistance in parallel with said capacitance 
and said first resistance, wherein said capacitance, 

’ said ?rst resistance and said second resistance 
comprises a differentiator, said differentiator oper 
ative to produce a first differentiated signal when 
the pressure dependent signal to the differentiator 

5 

is indicative of a pressure decreasing at a rate faster A 
than said predeterminable rate and operative to 
produce said second differentiated signal when the 
pressure dependent signal to the differentiator is a 
signal indicative of the manifold pressure decreas 
ing at a rate slower than said predeterminable rate; 
and 

a switch cooperating with said differentiator respon 
sive to said ?rst and second differentiated signals 
operative to produce said first rate of change signal 
when the manifold pressure is decreasing at a rate 
‘faster than said predeterminable rate and operative 
to produce said second rate of change signal when 

‘ the manifold pressure is decreasing at a rate slower 
than said predeterminable rate. 

6. The system as claimed in claim 5 wherein said first 
manifold pressure reference circuit comprises: 
a transistor; ' 

a resistance in series with said transistor; and 
a voltage divider means connected to said transistor 
operative to control a current flow through said 
transistor, and said series resistance, said current 
operative to develop a reference voltage across 
said resistance, said reference voltage being an 
electrical signal indicative of a manifold pressure 
greater than the manifold pressure with the engine 
operating at curb idle speed; and 

said second manifold pressure reference signal cir 
cuit comprises: 

a transistor; 
a resistance in series with said transistor; and 
a voltage divider means connected to said transistor 
operative to control a current flow through said 
transistor and said series resistance, said current 
operative to develop a reference voltage across 
said resistance, said reference voltage being a sig 
nal indicative of a manifold pressure lower than the 
manifold pressure with the engine operating at 
curb idle speed. _ 

7. The system as claimed in claim 6 wherein said sig 
nal generated by the first manifold pressure reference 
signal generating circuit is a signal indicative of a mani 
fold pressure 50 torr greater than the manifold pressure 
with the engine operating at said curb idle speed; and 

said signal generated by the second manifold pres 
sure reference signal generating circuit is a signal 
indicative of a manifold pressure 50 torr lower than 
the manifold pressure with the engine operating at 
said curb idle speed. 

8. The system as claimed in claim 5 wherein said set 
and reset circuits are AND logic gates operative to pro 
duce output signals in response to simultaneous input 
signals from a plurality of preceding signal sources. 

9. The system as claimed in claim 5 wherein said out 
put switch is a bistable multivibrator, switchable from 
one state to the other, operative in response to a signal 
from said set switch to generate an inhibit signal; and 

said multivibrator operative to remain in said inhibit 
signal generating state until switched to the initial 
state by a signal from said reset switch, whereby the 
fuel delivery to the engine is terminated during the 
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deceleration period and normal fuel delivery is re 
stored after the engine operating conditions return 
to a normal operating range at the end of the decel 
eration period. 

lit). The system as claimed in claim 5 wherein said 
output switch comprises: 

a bistable multivibrator, switchable from one state to 
the other, operative to produce an inhibitory signal 
in response to a signal from said set switch and said 
multivibrator operative to remain in said signal 
producing state until switched to its initial state by 
a signal from said reset switch; and 

a pulse terminating switch responsive to the inhibit 
signal from said multivibrator and signals from the 
fuel control computer, operative to systematically 
terminate from each set of fuel injection signals 
generated by the fuel control computer, at least 
one fuel injection signal, whereby fuel delivery to 
the engine is reduced by the intermittent operation 
of the fuel injector valve in response to the inter 
mittent signals received from the fuel control 'com 
puter during the deceleration period, and to restore 
normal fuel delivery to the engine after engine op 
erating conditions return to the normal state at the 
end of the deceleration period. 

11. The system as claimed in claim 5 wherein said 
output switch comprises: 

a bistable multivibrator, switchable from one state to 
the other, operative to produce an inhibit signal in 
response to signals from said set switch and said 
multivibrator operative to remain in said signal 
producing state until switched to its initial state by 
a signal from said reset switch; and 

a pulse delay circuit, responsive to an inhibit signal 
from the multivibrator, signals from the fuel con~ 
trol computer, and signals from the engine sensors, 
operative to reduce the length of the fuel injection 
signals generated by the fuel control computer, 
whereby the fuel delivery to the engine is reduced 
during the deceleration period and normal fuel de 
livery to the engine is restored after the engine op‘ 
erating conditions return to a normal state of oper 
ation at the end of the deceleration period. 

12 The system as claimed in claim 5 wherein said sen 
sor means includes an engine speed sensor operative to 
produce a signal indicative of engine speed, said means 
for generating an inhibit signal includes: 

a speed reference circuit operative to generate an 
electrical signal indicative of a predeterminable en 
gine speed; 

a speed comparator responsive to signals from said 
speed reference circuit and engine speed sensor, 
operative to generate a signal in response to the sig 
nals from the engine speed sensor indicative of an 
engine speed greater than said predeterminable 
speed established by the speed reference circuit; 
and 

said set switch further operative to produce a signal 
in response to the coincidence of signals from the 
first comparator circuit indicating the manifold 
pressure is greater than said first reference signal, 
the speed comparator indicating an engine speed 
greater than said predeterminable speed, and the 
time rate of change detector indicating the pres 
sure in the manifold is decreasing at a rate faster 
than said predeterminable rate. 
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13. The system as claimed in claim 12 wherein said 
speed reference circuit comprises: 
a transistor, a resistance in series with said transistor, 
and a voltage divider means connected to said tran 
sistor operative to control a current flow through 
said transistor and said series resistance, said cur 
rent operative to develop a reference voltage 
across said resistance, said voltage being a signal 
indicative of an engine speed greater than the curb 
idle speed of the engine. 

14. The system as claimed in claim 12 wherein said 
speed comparator circuit comprises: 
a ?rst transistor means having a pair of states respon 

sive to signals from the engine speed sensor, opera 
tive to be in a ?rst state during the occurrence of 
a pulse signal from the engine speed sensor and op~ 
erative to be in a second state during the interpulse 
period; 

a capacitive means responsive to said ?rst transistor 
means operative to discharge when said ?rst tran 
sistor means is in the ?rst state, and operative to re» 
charge when said ?rst transistor means is in the said 
second state; and 

a second switch means having a pair of states respon 
sive to said capacitance means operative to switch 
between states when the potential across said ca 

, pacitance means during'the recharge interpulse pe 
riod becomes greater than a preselected value, said 
preselected value being said potential generated by 
the engine speed reference circuit. 

15. The system as claimed in claim 12 wherein said 
output switch is a bistable multivibrator switchable 
from one state to the other operative to generate an in 
hibit signal in response to signals from said set switch 
and said multivibrator operative to remain in said in 
hibit signal generating state until switched to the initial 
state by a signal from said reset switch, whereby the 
fuel delivery to the engine is terminated during the de 
celeration period and normal fuel delivery is restored 
after the engine operating parameters'return to a nor 
mal operating range at the end of the deceleration pe 
riod. 

16. The system as claimed in claim 12 wherein said 
output switch comprises: 
A bistable multivibrator, switchable from one state to 
the other, operative in response to a signal from 
said set switch to produce an inhibit signal, and said 
multivibrator operative to remain in said signal 
producing state until switched to its initial state by 
a signal from said reset switch; and 

a pulse terminating switch responsive to the inhibi 
tory signal from said multivibrator and signals from 
the fuel control computer operative to systemati 
cally terminate from each set of fuel injection sig 
nals generated by the fuel control computer at least 
one fuel injection signal, whereby fuel delivery to 
the engine is reduced by the intermittent operation 
of the fuel injection valves in response to the inter 
mittent signals from the fuel control computer dur 
ing the deceleration period and restore to the en 
gine after operating parameters return to the nor 
mal operating state at the end of the deceleration 
period. 

17. The system as claimed in claim 12 wherein said 
output switch comprises: 

a bistable multivibrator, switchable from one stage to 
the other, operative to produce an inhibitory signal 
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in response to a signal from said set switch and said 
multivibrator operative to remain in said signal 
producing state until switched to its initial state by 
a signal from said reset switch; and 

a pulse delay circuit responsive to the inhibit signal 
from the multivibrator, signals from the fuel con 
trol computer, and signals from the engine sensors 
operative to reduce the length of the fuel injection 
signals generated by the fuel control computer, 
whereby fuel delivery to the engine is reduced dur 
ing the deceleration period and normal fuel deliv 
ery to the engine is restored after the engine oper 
ating parameters return to the normal operating 
state at the end of the deceleration period. 

18. A deceleration control operative to control the 
output signals from a fuel control computer for an in 
ternal combustion engine having sensor means includ 
ing a manifold pressure sensor generating signals indic 
ative of the engine’s operating conditions, comprising: 

?rst signal generating means responsive to pressure 
dependent signals operative to generate a ?rst sig 
nal when the manifold pressure is higher than a ?rst 
predeterminable pressure; 

second signal generating means responsive to pres 
sure dependent signals operative to generate a sec 
ond signal when the mainfold pressure is higher 
than a second predeterminable pressure; 

a time rate of change detector responsive to pressure 
dependent signals from the manifold pressure sen 
sor operative to produce a ?rst rate of change sig 
nal indicative of a manifold pressure decreasing at 
a rate faster than a predeterminable rate and fur 
ther operative to produce a second rate of change 
signal indicative of the manifold pressure decreas 
ing at a rate slower than said predeterminable rate; 

a control switch responsive to said ?rst signal from 
said ?rst signal generating means and said ?rst rate 
of change signal generated by said time rate of 
change detector operative to generate an inhibitory 
signal which controls the operation of the engine 
fuel control computer and regulates the fuel deliv 
ery to the engine and further responsive to said sec 
ond signal generated by said second signal generat 
ing means and said second rate of change signal 
generated by said time rate of change detector op 
erative to terminate said inhibitory signal and re 
store fuel delivery to the engine. 

19. The deceleration control as claimed in claim 18 
wherein said time rate of change detector comprises: 
an input differentiator circuit and a switch responsive 

to the pressure dependent signals from the mani 
fold pressure sensor indicative of a changing pres 
sure operative to produce said ?rst rate of change 
signal in response to an input signal indicative of a 
manifold pressure decreasing at a rate faster than 
said predeterminable rate and operative to produce 
said second rate of change signal indicative of pres 
sure decreasing at a rate slower than said predeter 
minable rate. 

20. The deceleration control as claimed in claim 19 
wherein said ?rst signal generating means comprises: 
a ?rst manifold pressure reference circuit operative 

to generate on a ?rst reference electrical signal in 
dicative of a ?rst predeterminable pressure; 

a ?rst comparator circuit responsive to signals from 
said ?rst manifold pressure reference circuit and 
the signal from the manifold pressure sensor opera 
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tive to produce a signal when the signal from the 
manifold pressure sensor is indicative of a pressure 
greater than the signal generated by said ?rst mani 
fold pressure reference circuit; and 

wherein said second signal generating means com 
prises: 

a second manifold pressure reference circuit opera 
tive to generate a second reference electrical signal 
indicative of a second predeterminable pressure; 
and 

a second comparator circuit, responsive to signals 
from said second manifold pressure reference cir 
cuit and signals from the manifold pressure sensor 
operative to produce a signal when the signal from 
the pressure sensor is indicative of a pressure 
higher than the signal generated by said second 
manifold pressure reference circuit. 

21. The deceleration control as claimed in claim 24) 
wherein said control switch comprises: 
a set switch operative to produce a signal in response 

to the coincidence of signals from said ?rst com 
parator, indicating a manifold pressure greater 
than said first reference signal, and said ?rst signal 
from the time rate of change detector, indicating 
the pressure in the manifold is decreasing at a rate 
faster than said predeterminable rate; 

a reset switch operative to produce a signal in re 
sponse to the coincidence of signals from the sec 
ond comparator, indicating a manifold pressure 
greater than said second reference signal, and the 
time rate of change detector, indicating the pres 
sure in the manifold is decreasing at a rate slower 
than said predeterminable rate; and 

an output switch switchable from one state to the 
other in response to signals from said set and reset 
switches operative to generate said inhibit signal. 

22. The deceleration control as claimed in claim 21 
wherein said output switch comprises a bistable multi 
vibrator, switchable from one state to the other, opera 
tive to generate said inhibit signal in response to a sig 
nal from said set switch; and 

said multivibrator operative to remain in said inhibit 
signal generating state until switched to its initial 
state by a signal from said reset switch,. 

23. The deceleration control as claimed in claim 21 
further comprising: 
a speed reference circuit operative to generate an 

electrical signal indicative of a predeterminable en 
gine speed; 

a speed comparator, responsive to signals from said 
speed reference circuit and engine speed sensor 
operative to generate a signal in response to signals 
from the engine speed sensor indicative of an en 
gine speed greater than said predeterminable speed 
established by said speed reference circuit; and 

said set switch, further operative to produce a signal 
in response to the coincidence of signals from said 
?rst comparator, indicating the manifold pressure 
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is greater than said first reference signal, said speed 
comparator, indicating an engine speed greater 
than said predeterminable speed, and said time rate 
of change detector, indicating the pressure in the 
engine manifold is decreasing at a rate faster than 
said predeterminable rate. 

24-. The deceleration control as claimed in claim 23 
wherein said output switch comprises: 
a bistable multivibrator, switchable from one state to 
the other, operative to generate said inhibit signal 
in response to said signal from said' set switch and 
said multivibrator operative to remain in said in 
hibit signal generating state until switched to the 
initial state by a signal from said reset switch. 

25. A deceleration control operative to control the 
output signals from a fuel control computer for an in 
ternal combustion engine having sensor means generat 
ing signals indicative of the engine’s operating condi 
tion, wherein said sensor means includes at least one 
sensor generating signal having a static component in 
dicative of the magnitude of the signal generated by 
said at least one sensor at any given time, and one dy 
namic component indicative of the rate of change of 
the signal generated by the at least one sensor as a func 
tion of time, comprising: 
means responsive to the static component of the sig 

nal from just one of said at least one sensor for gen 
erating condition signals indicative of at least one 
predetermined engine operating condition; 

means responsive to the dynamic component of the 
signal from the same just one of said at least one 
sensor for generating rate of change signals indica 
tive of at least two different rates of change in the 
operating conditions of the engine, a ?rst rate of 
change signal indicative of the presence of a decel 
eration condition, and a second rate of change sig 
nal indicative of the absence of said deceleration 
condition; and ’ 

means responsive to said condition signals and said 
first rate of change signal for determining a de 
mand for deceleration and for generating an inhibi 
tory signal controlling the operation of the fuel 
control computer to curtail fuel delivery to the en 
gine during the period of deceleration, and further 
responsive to said condition signal and said second 
rate of change signal for determining the end of 
said demand for deceleration and terminating said 
inhibitory signal. 

26. The deceleration control of claim 25 wherein said 
means for generating condition signals generates two 
condition signals indicative of two different engine op 
erating conditions, a first condition signal determina 
tive that the engine operating conditions are such that 
fuel delivery to the engine should be curtailed during 
deceleration and a second condition signal determina 
tive that the engine’s operating conditions approximate 
the curb idle operating-condition. 


