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@ Fuel supply control device for internal combustion engine of vehicle.

@ When the amount of pressing-down of an accel-
erator pedal (15) is abruptly changed, the amount of
supply of fuel to an internal combustion engine (13)
is restrained. When a change (AQ) of a primary
target amount (Q)) of supply of fuel corresponding to
the amount of pressing-down of the accelerator ped-

al exceeds a predetermined threshold value (a0, a1),
a secondary target amount (Qp), which is restrained
in change, is calculated. The secondary target
amount (Qp) is determined such that it is changed
by a change amount (Ki, Kz, Kse Qp,-1) corre-
sponding to its own amount.
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BACKGROUND OF THE INVENTION

This invention relates to a fuel supply control
device for an internal combustion engine of a ve-
hicle.

Generally speaking, in a fuel supply control
device for an internal combustion engine of a ve-
hicle, the amount of supply of fuel is determined in
accordance with the amount of pressing-down of
an accelerator pedal and the speed of rotation of
an internal combustion engine. This control device
has the following shortcomings. For example, when
the accelerator pedal is abruptly pressed down in
an idling condition, the amount of supply of fuel is
abruptly increased from a level of very small
amount. As a result, surging is generated during
the abrupt increase of engine speed and/or black
smoke is generated. On the contrary, when the
accelerator pedal is abruptly released, the engine
brake works excessively. As a resuli, the vehicle
speed is abruptly decreased.

In a control device disclosed in Japanese Pat-
ent Publication No. 51664/84, when a reducing
amount (amount reduced per unit time) of a target
amount of supply of fuel is not less than a pre-
determined limit value, the target amount of supply
of fuel is reduced by a reducing amount coincident
with this limit value. In this control device, since the
limit value is constant, the engine brake does not
work well when the limit value is comparatively
small, but the engine brake works excessively
when the limit value is comparatively large.

In the control device disclosed in Japanese
Patent Publication No. 61013/91, when the change
of the amount of pressing-down of the accelerator
pedal per unit time exceeds a predetermined limit
value, the amount of pressing-down is corrected
such that it is changed by a change amount co-
incident with the limit value, and the amount of
supply of fuel is controlled in accordance with such
corrected amount of pressing-down. In this control
device, it is not apparent how the change of the
amount of supply of fuel is finally restrained. If it is
presumed that the amount of supply of fuel is
linear to the amount of pressing-down of the accel-
erator pedal, this control device has the following
shortcomings. That is, when the amount of supply
of fuel is increased, if the limit value of the amount
of pressing-down of the accelerator pedal is large,
the restraining effect of change becomes weak. As
a result, the above generation of surging and black
smoke can not be prevented completely. On the
contrary, if the limit value is small, the generation
of surging and black smoke can be prevented but
the acceleration performance of the vehicle is
jeopardized. When the amount of supply of fuel is
reduced, those shortcomings as had by the Japa-
nese Patent Publication No. 51664/84 are arisen.
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SUMMARY OF THE INVENTION

It is an object of the present invention to pro-
vide a fuel supply control device for an internal
combustion engine of a vehicle which is capable of
carefully carrying out a change retaining procedure
of the amount of supply of fuel in accordance
characteristic of the internal combustion engine.

According to the present invention, there is
provided a fuel supply control device for an internal
combustion engine of a vehicle comprising:

(a) first calculation means for calculating a pri-
mary target amount (Q)) of supply of fuel to an
internal combustion engine in accordance with
information including an amount of pressing-
down of an accelerator (15) and speed of rota-
tion of the internal combustion engine (13);

(b) change amount judgment means (205, 217)
for judging whether or not a change (AQ)) of the
primary target amount per unit time is larger
than a predetermined threshold value (a0, a1);
(¢) second calculation means (207, 208, 213,
214, 219, 223) including change restraint means
(208, 213, 214, 219, 223) for carrying out a
change restraining procedure for obtaining a
secondary target amount (Qp) when a result of
judgment made by the change amount judg-
ment means is affirmative, the secondary target
amount being more restrained in change than
the primary target amount, and target amount
coincidence means (207) for obtaining a secon-
dary target amount (Qp) coincident with the pri-
mary target amount when the result of judgment
made by the change amount judgment means is
negative; and

(d) fuel supply means (12) for supplying fuel fo
the internal combustion engine (13) in accor-
dance with the secondary target amount,

CHARACTERIZED in that the change restraint
means (208, 213, 214, 219, 223) includes means
(213, 214, 223) for changing the secondary target
amount (Qp) by a change amount (Ki, Kz, Kge
Qpn-1) corresponding to the secondary target
amount (Qp).

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a block diagram showing a general
construction of a fuel supply control device ac-
cording to the present invention for an internal
combustion engine of a vehicle;

Fig. 2 is a flow chart showing a routine for
controlling a fuel injection;

Fig. 3 is a flow chart showing the detail of a
subroutine for calculating a secondary target
amount of Fig. 2;

Fig. 4 is a graph showing a primary target
amount and a secondary target amount of fuel
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injection when an accelerator pedal is abruptly
pressed down;

Fig. 5 is likewise a graph showing a primary
target amount and a secondary target amount of
fuel injection when an accelerator pedal is ab-
ruptly released;

Fig. 6 is a graph, similar to Fig. 4, but showing a
modified example; and

Fig. 7 is a graph, similar to Fig. 5, but showing a
further modified example.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

The present invention will be described
hereinafter with reference to the accompanying
drawings.

As shown in Fig. 1, a fuel supply control device
for a diesel engine includes a microcomputer 11. A
signal representative of rotation of an output shaft
of a diesel engine 13 or rotation of a cam shaft of a
fuel injection pump 12 connected to this output
shaft is inputted into the microcomputer 11 from a
rotation sensor 14. Also, a signal representative of
an amount of pressing-down of an accelerator ped-
al 15 is inputted into the microcomputer 11 from an
accelerator sensor 16. Furthermore, signals repre-
sentative respectively of the temperature of fuel
and the temperature of cooling water for engine are
also inputted into the microcomputer 11 from tem-
perature sensors 17 and 18. The microcomputer 11
calculates the speed of rotation of the engine 13 in
accordance with the signal from the rotation sensor
14, further calculates target fuel injection amounts
required from time to time in accordance with the
rotation speed, the amount of pressing-down of the
accelerator pedal, the temperature of fuel, and the
temperature of cooling water of engine, and then
controls an actuator (not shown) of the fuel injec-
tion pump 12 so that fuel is injected by the target
fuel injection amounts. The fuel injected from the
fuel injection pump 12 is supplied to the diesel
engine 13.

The microcomputer 11 exercises the routine of
Fig. 2 for controlling fuel injection. The routine of
Fig. 2 is executed at predetermined intervals of
time (for example, 10msec.).

First, in Subroutine 100, a primary target
amount Q, of injection of the fuel is calculated in
accordance with the speed of rotation of the engine
13 and the amount of pressing-down of the accel-
erator pedal 15. In the next Subroutine 101, a
secondary target amount Qp is calculated in accor-
dance with the primary target amount Q. In the
next Subroutine 102, a maximum fuel injection
amount Qg corresponding to the speed of rotation
of the engine 13 is calculated. In the next Subrou-
tine 103, the secondary target amount Qp is cor-
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rected. That is, in the case of Qp < Qf, the secon-
dary target amount Qp is not corrected, and in the
case of Qp 2 QF, the secondary target amount Qp
is brought into a value which is in agreement with
the maximum fuel injection amount Qf. In the next
Subroutine 104, the secondary target amount Qp is
corrected in accordance with the temperature of
fuel, the temperature of cooling water of the engine
13, etc. In the next Subroutine 105, a target posi-
tion of the actuator of the fuel injection pump 12
corresponding to the corrected secondary target
amount Qp is calculated, and a control signal relat-
ing to this target position is outputted to a drive
circuit for the actuator. By doing so, the corrected
secondary target amount of fuel is injected to the
diesel engine 13 from the fuel injection pump 12.

A calculation of the secondary target amount
Qp will be roughly described with reference to Figs.
4 and 5. In the case where the accelerator pedal 15
is abruptly pressed down for acceleration, as
shown in Fig. 4, the primary target amount Q, is
abruptly increased in response to the amount of
pressing-down of the accelerator pedal 15. The
secondary target amount Qp is obtained by re-
straining the change of the primary target amount
Q,. For this change restraining procedure, a pre-
determined upper limit value Qxmax and a predeter-
mined reference value Qx;, lower than the upper
limit value are set. For example, when the primary
target amount Q, is going to increase abruptly to
Q2 from the injection amount Qi in an idly operat-
ing condition by pressing down the accelerator
pedal 15, the secondary target amount Qp is sub-
jected to a radical change restraining procedure
until the secondary target amount Qp is brought to
the reference value Qxp. In other words, the secon-
dary target amount Qp is increased by a small
change amount K; per unit time between the injec-
tion amount Q1 and the reference value Qy,. When
the secondary target amount Qp exceeds the refer-
ence value Qx, it is subjected to a gentle change
restraining procedure. In other words, the secon-
dary target amount Qp is increased by a compara-
tively large change amount Kz per unit time. When
the secondary target amount Qp reaches the upper
limit value Qxmax, the secondary target amount Qp
is increased up to the primary target amount Q, or
Q2 at a dash.

As described above, when the amount of injec-
tion of the fuel is lower than the reference value
Qxn, it is subjected to the change restraining pro-
cedure by the small change amount Ky and there-
fore, the generation of black smoke and surging
can be positively prevented. On the contrary, when
the amount of injection of the fuel exceeds the
reference value Qxy, it is subjected to the change
restraining procedure by the comparatively large
amount K, and therefore, the acceleration perfor-
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mance can be prevented from being lowered. At
this time, even if the amount of injection of the fuel
is subjected to the gentle change restraining proce-
dure, the generation of black smoke and surging
can be prevented. The reason is that in the area
where the amount of injection of the fuel is large,
even if the amount of injection of the fuel is ab-
ruptly increased, the amount of generation of black
smoke becomes less and a possibility of genera-
tion of surging becomes small. When the amount
of injection of the fuel exceeds the predetermined
upper value Qxmax, the amount of injection of the
fuel is increased at a dash and therefore, a sat-
isfactory acceleration performance can be ob-
fained.

On the other hand, when the accelerator pedal
15 is abruptly released for speed reduction, as
shown in Fig. 5, the primary target amount Q, is
abruptly reduced in response to the amount of
pressing-down of the accelerator pedal. The secon-
dary target amount Qp can be obtained by restrain-
ing the change of the primary target amount Q,. For
this change restraining procedure, a predetermined
upper limit value Qymax and a predetermined lower
limit value Qymin are set. For example, reference is
made to a case where the primary target amount
Qy is reduced to Qs (smaller than the lower limit
value Qvmin) from Qs (larger than the upper limit
value Qymax)- The change restraining procedure is
not carried out until the primary target amount Q, is
brought to the upper limit value Qvnax. When the
primary target amount Q; goes below Qymnax the
change restraining procedure is carried out. In this
change restraining procedure, the change restrain-
ing procedure becomes gradually more radical as
the secondary target amount Qp is reduced. In
other words, the change amount per unit time
becomes gradually smaller as the secondary target
amount Qp is reduced. When the amount of injec-
tion of the fuel becomes smaller than the lower
limit value Q ynin, the change restraining procedure
is not carried out, and the secondary target amount
Qp is brought into agreement with the primary
target amount Q, (namely, the injection amount
Qq).

As described above, since the change restrain-
ing procedure is not carried out until the amount of
injection of the fuel reaches the upper limit value
Qvmax: @ favorable engine brake can be effected.
When the amount of injection of the fuel goes
below the upper limit value Qvmax, the change
restraining to the amount of injection of the fuel is
gentle first and therefore, the engine brake works
comparatively favorably. Since the change restrain-
ing procedure becomes more radical as the
amount of injection of the fuel becomes smaller, a
possible shock to the driver caused by abrupt
speed reduction can be eased.
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Next, the Subroutine 101 for calculating the
secondary target amount Qp will be described in
detail with reference to Fig. 3. The reference char-
acters Q; and Qp each with a lower suffix "n"
represent a primary target amount and a secondary
target amount, respectively, which are calculated in
this routine, while the reference characters Q; and
Qp each with a lower suffix "n-1" represent a
primary target amount and a secondary target
amount, respectively, which are calculated in the
preceding routine.

In Step 200, it is judged whether a flag Fo is
set or cleared. If it is judged that the flag Fo is
cleared, the program goes to Step 201 where it is
judged whether or not a flag F1 is set. If the flag F4
is cleared, the program proceeds to Step 202. The
flag Fo indicates a fact that the increasing target
amount is being subjected to a change restraining
procedure, while the flag F1 indicates another fact
that the reducing target amount is being subjected
fo a change restraining procedure.

In Step 202, it is judged whether or not AQ, 2
0. Here, AQ, = Qy, - Qin-1, and AQ, represents a
change of the primary target amount Q, per unit
time. Therefore, when the primary target amount Q,
is remained unchanged or is being increased, the
judgment is made in the affirmative in Step 202,
and when the primary target amount Q, is being
reduced, the judgment is made in the negative.

Reference is made first fo the case where the
primary target amount Q, is being increased. In this
case, the judgment is made in the affirmative in
Step 202, and the program proceeds to Step 203
where it is judged whether or not the speed of
rotation of the engine 13 is equal to or lower than a
predetermined rotation speed No. If the result of
judgment is negative, the flag Fo is cleared in Step
206, and the secondary target amount Qp, is
brought into agreement with the primary target
amount Q,. In other words, the change restraining
procedure is not carried out. The reason is that
when the rofation speed N of the engine 13 is
larger than the rotation speed Ng, black smoke and
surging are not generated even if the amount of
injection of the fuel is abruptly increased. The
rotation speed No is determined through testing.

If the result of judgment is affirmative in Step
203, the program proceeds to Step 204 where it is
judged whether or not the primary target amount
Qy, of this time is smaller than the upper limit value
Qxmax- If the result of judgment is negative, the
above Steps 206 and 207 are executed, and the
change restraining procedure is not carried out.
The reason is that when the fuel injection amount is
equal to Qxmax OF more, black smoke and surging
are not generated even if the amount of injection of
the fuel is abruptly increased. The upper limit value
Qxmax is determined through testing.
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If the result of judgment is affirmative in Step
204, the program proceeds to Step 205 where it is
judged whether or not the above change amount
AQ, is equal to a predetermined threshold value ag
or more. If the result of judgment is negative (that
is, it is judged that the change amount AQ, is
smaller than the threshold value ag), the above
Steps 206 and 207 are executed, and the change
restraining procedure is not carried out. This
threshold value ao is determined through testing,
too.

When the accelerator pedal 15 is abruptly
pressed down under the conditions that the engine
speed N is equal to No or less and the primary
target amount Q, is smaller than the upper limit
value Qxmax, the judgment is made in the affir-
mative in Steps 202, 203, 204 and 205, and there-
fore, the program proceeds to Step 208 where the
secondary target amount Qp, is calculated in ac-
cordance with the following equation.

QDn = an—1 + Ky

Here, K1 represents a constant change amount
which is determined within a range satisfying 0 <
K1 < ao through testing. As a result of this calcula-
tion, the secondary target amount Qp, becomes a
smaller value than the primary target amount Qy,.
In other words, the change restraining procedure is
started.

In the next step 209, it is judged whether or not
the secondary target amount Qp, is equal to the
upper limit value Qxmax Or less. In the routine where
the above Step 208 is executed, the judgment is of
course made in the affirmative. If the result of
judgment is affirmative in Step 209, the program
proceeds to Step 210 where it is judged whether or
not Qp, 2 Q, is satisfied. In the routine where the
above Step 208 is executed, the judgment is of
course made in the negative in Step 210, and the
program proceeds to Step 211 where the flag Fo is
set. Then, the program proceeds to the above
Subroutine 102 of Fig. 2.

In the Subroutine 101 which is to be executed
next, the judgment is made in the affirmative in
Step 200, and the program proceeds to Step 212
where it is judged whether or not the secondary
target amount Qp,- of last time is smaller than the
reference value Qyn. Here, the reference value
Qxun is determined, through testing, taking into con-
sideration the acceleration performance of the en-
gine 13, and the generation of black smoke and
surging. If the result of judgment is affirmative in
Step 212, the program proceeds to Step 213. In
Step 213, the secondary target amount Qp, of this
time is obtained in accordance with the following
equation.
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Qp = Qpn-1 + K

The change amount Ky is the same one as the
change amount K; in the Step 208. If the result of
judgment is negative in Step 212, the program
proceeds to Step 214. In Step 214, the secondary
target amount Qp, of this time can be obtained by
the following equation.

Qpn = Qpp-1 + K2

Here, K2 represents a change amount, and K
< K2 < ap is satisfied.

After the Step 213 or 214 is executed, the
above-mentioned judgment of Step 209 or 210 is
made. When the secondary target amount Qp,
exceeds the upper limit value Qxmax during the
change retaining procedure, the judgment is made
in the negative in Step 209 to finish the change
retaining procedure. Then, the flag Fo is cleared in
Step 2086, and the secondary target amount Qp, is
increased up to the primary target amount Qp, at a
dash. When the secondary target amount Qp,
reaches the primary target amount Q, during the
change retaining procedure, the judgment is made
in the affirmative in Step 210 to finish the change
retaining procedure, and the steps 206 and 207 are
executed.

Next, close reference is made to the case
where the amount of injection of the fuel is re-
duced. In this case, the judgment is made in the
negative in Step 202, and the program proceeds to
Step 215 where it is judged whether or not the
rotation speed N of the engine is equal to the
predetermined rotation speed N;i or less. If the
result of judgment is negative, the flag Fi is
cleared in Step 218, and the primary target amount
Qi, is brought into agreement with the secondary
target amount Qp,. In other words, the change
retaining procedure is not carried out. The reason
is that when the rotation speed N of the engine 13
is larger than the rotation speed Ni, the abrupt
speed reduction of the vehicle caused by engine
brake can be avoided even if the amount of injec-
tion of the fuel is abruptly reduced. The rotation
speed Ny is determined through testing.

If the result of judgment is affirmative in Step
215, the program proceeds to Step 216 where it is
judged whether or not the primary target amount
Qy, of this time is smaller than the upper limit value
Qymax- If the result of judgment is negative, the
above steps 218 and 207 are executed, and the
change retaining procedure is not carried out. The
reason is that when the amount of injection of the
fuel is equal to Qymax Or more, the abrupt speed
reduction of the vehicle caused by engine brake
can be avoided even if the amount of injection of
the fuel is abruptly reduced. The upper limit value
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Qymax is determined through testing.

If the result of judgment is affirmative in Step
216, the program proceeds to Step 217 where it is
judged whether or not an absolute value | AQ, | of
the above change amount AQ, is equal to or more
than the predetermined threshold «4. If the result of
judgment is negative (that is, it is judged that the
absolute value of the change amount AQ, is smaller
than the threshold value «1), the above Steps 218
and 207 are executed and the change retaining
procedure is not carried out. This threshold value
a1 is determined through testing, too.

When the accelerator pedal 15 is abruptly re-
leased under the conditions that the engine speed
N is equal to N1 or less and the primary target
amount Q, is smaller than the upper limit value
Qvmax: the judgments are made in the affirmative in
Steps 215, 216 and 217, and therefore the program
proceeds to Step 219 where the secondary target
amount Qp, is calculated in accordance with the
following equation.

Qo = (1-Ks) * Qn-+

Here, Kz represents a constant value satisfying
the following expressions.

0<K;<i
[Qin-Qin-1] = Kg » Quu-1 < et

The larger the primary target amount is, the
larger the change amount Kz » Q.- becomes, and
the smaller the primary target amount is, the small-
er the change amount Kz « Q,,-1 becomes. In this
way, the change retaining procedure is started.

In the next Step 220, it is judged whether or
not the secondary target amount Qp, of this time is
larger than the lower limit value Qypyi,. If the result
of judgment is affirmative, the program proceeds fo
Step 221 where it is judged whether or not Qp, £
Qy, is satisfied. If the result of judgment is negative,
the flag F1 indicating that the change retaining is
undergoing is set in Step 222.

In Subroutine 101 which is to be executed
next, the judgment is made in the affirmative in
Step 201 and therefore, the program proceeds to
Step 223 where the secondary target amount Qp,
of this time is calculated in accordance with the
following equation.

Qon = (1 - Ks) » Qpp-1

Here, K; is the same one as Kz in the Step
219. As apparent from this equation, the secondary
target amount Qp is reduced each time the Step
223 is executed at the predetermined interval of
time, and this reduction amount per predetermined
time interval is gradually reduced as the secondary
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target amount Qp becomes smaller.

After the Step 223 is executed, the judgments
of the above Steps 220 and 221 are made. When
the secondary target amount Qp, goes below the
lower limit value Qymin during the change retaining
procedure, the judgment is made in the negative in
Step 220 to finish the change retaining procedure,
and the flag Fo is cleared in Step 218, and the
secondary target amount Qp, is brought down to
the primary target amount Qy, at a dash in Step
207. When the secondary target amount Qp,
reaches the primary target amount Q, during the
change retaining procedure, the judgment is made
in the affirmative in Step 221 to finish the change
retaining procedure, and then Steps 218 and 207
are executed.

As shown in Fig. 6, in the change retaining
procedure during the increase of the amount of
injection of the fuel, the secondary target amount
Qp may be calculated such that the change amount
per unit time is gradually increased as the secon-
dary target amount Qp is increased.

As shown in Fig. 7, in the change retaining
procedure during the reduction of the amount of
injection of the fuel, the predetermined change
amount Kz may be used when the secondary tar-
get amount Qp is more than the reference value
Qv, and the change amount Ki: may be used
when the secondary target amount Qp is equal to
the reference value Qyyy, or less. Ky is smaller than
Ks.

The present invention is not limited to the
above embodiment, and various modifications can
be made without departing from the scope of the
claims. For example, the change amount may be
determined in accordance with the secondary tar-
get amount and the engine speed.

In the case where the amount of injection of
the fuel is in a generally linear relation to the
amount of pressing-down of the accelerator pedal
under the condition that the engine speed is con-
stant, the amount of the pressing-down of the ac-
celerator pedal may be subjected to the change
retaining procedure, and the amount of injection of
the fuel may be calculated in accordance with this
amount of pressing-down of the accelerator pedal
subjected to the change restraining procedure. In
this case, the detection of the amount of the
pressing-down of the accelerator pedal corre-
sponds substantially to the calculation of the pri-
mary target amount of injection of the fuel in the
above embodiment, the comparison between the
the change of the amount of pressing-down of the
accelerator pedal and the threshold value corre-
sponds to the comparison between the change of
the primary target amount and the threshold value
in the above embodiment, and the calculation of
the corrected amount of pressing-down of the ac-
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celerator pedal including the change retaining pro-
cedure of the amount of pressing-down of the
accelerator pedal corresponds to the calculation of
the secondary target amount in the above embodi-
ment. In this case, the smaller the amount of the
pressing-down of the accelerator pedal is, the
smaller the change of the amount of pressing-down
of the accelerator pedal becomes, and the larger
the amount of the pressing-down of the accelerator
pedal is, the larger the change of the amount of
pressing-down of the accelerator pedal becomes.

The present invention can be likewise applied
to, for example, a fuel supply control device for a
gasoline engine.

Claims

1. A fuel supply control device for an internal
combustion engine of a vehicle comprising:

(a) first calculation means for calculating a

primary target amount (Q) of supply of fuel

to an internal combustion engine in accor-
dance with information including an amount
of pressing-down of an accelerator (15) and
speed of rotation of the internal combustion

engine (13);

(b) change amount judgment means (205,

217) for judging whether or not a change

(AQy) of said primary target amount per unit

time is larger than a predetermined thresh-

old value (ao, a1,);

(¢) second calculation means (207, 208,

213, 214, 219, 223) including change re-

straint means (208, 213, 214, 219, 223) for

carrying out a change restraining procedure
for obtaining a secondary target amount

(Qp) when a result of judgment made by

said change amount judgment means is af-

firmative, said secondary target amount be-
ing more restrained in change than said
primary target amount, and target amount

coincidence means (207) for obtaining a

secondary target amount (Qp) coincident

with said primary target amount when the
result of judgment made by said change
amount judgment means is negative; and

(d) fuel supply means (12) for supplying fuel

fo said internal combustion engine (13) in

accordance with said secondary farget
amount,

CHARACTERIZED in that said change re-
straint means (208, 213, 214, 219, 223) in-
cludes means (213, 214, 223) for changing
said secondary target amount (Qp) by a
change amount (Ky, Kz, Kz Qp,-1) corre-
sponding fo said secondary target amount
(Qp).
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2. A fuel supply control device for an internal
combustion engine of a vehicle according to
claim 1, further comprising target amount judg-
ment means (210, 221) for judging whether or
not said secondary target amount (Qp) sub-
jected to the change restraining procedure
reaches said primary target amount (Qy), said
change restraint means (208, 213, 214, 219,
223) starting said change restraining procedure
when the result of judgment made by said
change amount judgment means (205, 217) is
affirmative, and finishing said change restrain-
ing procedure when a result of judgment made
by said target amount judgment means is affir-
mative.

3. A fuel supply control device for an internal
combustion engine of a vehicle according to
claim 1, further comprising rotation speed
judgment means (203, 215) for judging wheth-
er or not the rotation speed of said internal
combustion engine is smaller than an upper
limit value (No, Nj), said target amount co-
incidence means (207) of said second calcula-
tion means being carried out to obtain said
secondary target amount (Qp) coincident with
said primary target amount (Q)) when a result
of judgment made by said rotation speed judg-
ment means is negative.

4. A fuel supply control device for an internal
combustion engine of a vehicle according to
claim 1, in which said change restraint means
(213, 214) increases said secondary target
amount (Qp) by a small change amount when
said secondary target amount is small, but by
a large change amount when said secondary
target amount is large.

5. A fuel supply control device for an internal
combustion engine of a vehicle according to
claim 4, in which said change restraint means
(213, 214) increases said secondary target
amount by a predetermined first change
amount (Ky) when said secondary target
amount is smaller than a predetermined refer-
ence value (Qxy), but by a predetermined sec-
ond change amount (Kz2) which is larger than
said first change amount when said secondary
target amount is larger than said reference
value.

6. A fuel supply control device for an internal
combustion engine of a vehicle according to
claim 4, in which said change restraint means
(213, 214) gradually increases said change
amount as said secondary farget amount is
increased.
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A fuel supply control device for an internal
combustion engine of a vehicle according to
claim 4, further comprising upper limit value
judgment means (204) for judging whether or
not said primary target value (Q)) is smaller
than said upper limit value (Qxmax), said target
amount coincidence means (207) of said sec-
ond calculation means being carried out ir-
respective of said change amount of said pri-
mary target amount to obtain said second tar-
get amount (Qp) coincident with said primary
target amount (Q)) when a result of judgment
made by said upper limit value judgment
means is negative.

A fuel supply control device for an internal
combustion engine of a vehicle according to
claim 7, in which when said upper limit judg-
ment means (204) judges that said secondary
target amount exceeds said upper limit value
(Qxmax) during the increase of said secondary
target amount (Qp) which is being subjected to
said change restraining procedure, said
change restraining procedure is finished and
said target amount coincidence means (207) of
said second calculation means are carried out
fo obtain a secondary target amount coincident
with said primary target amount (Q)).

A fuel supply control device for an internal
combustion engine of a vehicle according to
claim 1, in which said change restraint means
(223) decreases said secondary target amount
(Qp) by a large change amount when said
secondary target amount is large, but by a
small change amount when said secondary
target amount is small.

A fuel supply control device for an internal
combustion engine of a vehicle according to
claim 9, in which said change restraint means
decreases said secondary target amount (Qp)
by a predetermined first change amount (Ks)
when said secondary target amount is larger
than a predetermined reference value (Qy),
but by a predetermined second change
amount (Ks) which is smaller than said first
change amount when said secondary target
amount is smaller than said reference value.

A fuel supply control device for an internal
combustion engine of a vehicle according to
claim 9, in which said change restraint means
(223) gradually decreases said change amount
(Qp) as said secondary target amount is de-
creased.

10

15

20

25

30

35

40

45

50

55

12,

13.

14

A fuel supply control device for an internal
combustion engine of a vehicle according to
claim 9, further comprising upper value judg-
ment means (216) for judging whether or not
said primary target amount (Q)) is smaller than
said upper limit value (Qymax), said target
amount coincidence means (207) of said sec-
ond calculation means being carried out ir-
respective of said change (AQ)) of said primary
target amount to obtain said second target
amount (Qp) coincident with said primary tar-
get amount (Q)) when a result of judgment
made by said upper limit value judgment
means is negative.

A fuel supply control device for an internal
combustion engine of a vehicle according to
claim 12, further comprising lower limit value
judgment means (220) for judging whether or
not said secondary target amount reaches said
lower limit value (Qvmay), restraining procedure
being finished and said target value coinci-
dence means (207) of said second calculation
means being carried out to obtain said secon-
dary target amount (Qp) coincident with said
primary target amount (Q;) when said lower
limit value judgment means judges that said
secondary target amount reaches said lower
limit value during the decrease of said secon-
dary target amount (Qp) which is being sub-
jected to said change restraining procedure.
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Fig. 2
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