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Description

The present invention relates generally to a
throttle control system for an automotive vehicle
by which a throttle valve opening rate is
controlled via electrical or pneumatic devices in
response to accelerator pedal stroke, and more
specifically to a throttle control system provided
with fail-safe function.

In an automotive vehicle, when an accelerator
pedal is depressed by the driver, a throttle valve
disposed in a carburettor is opened to accelerate
the wvehicle. Conventionally, the relationship
between the stroke of the accelerator pedal
depressed by the driver and the opening rate of
the throttle valve is fixedly predetermined in
dependence upon the mechanical structure of the
throttle device.

For instance, in the case of a single barrel
throttle device, because the throttle valve opening
rate is predetermined to be roughly linear in
proportion to the accelerator pedal stroke, throttle
valve opening rate increases relatively abruptly
with increasing accelerator pedal stroke.

These accelerator pedal control characteristics
are suitable for accelerating the vehicle quickly,
for instance, to avert danger when the vehicle is
travelling at a high speed on a highway. However,
these are not suitable for repeatedly and finely
driving the vehicle a little forward slowly when
the vehicle is travelling at a low speed on a busy
street. In contrast with this, in the case of a twin
barrel throttle device, because the throttle valve
opening rate is predetermined to be delayed
according to the accelerator pedal stroke, throttle
valve opening rate increases relatively gently with
increasing accelerator pedal stroke. Therefore,
the accelerator pedal control characteristics are
suitable for repeatedly and finely driving the
vehicle a little forward slowly when the vehicle is
travelling at a low speed on a busy street.
However, these are not suitable for accelerating
the vehicle quickly to avert danger when the
vehicle is travelling at a high speed on a highway.

That is to say, in the conventional accelerator
device, it is impossible to freely obtain appro-
priate accelerator pedal control characteristics
indicative of relationship between throttle valve
opening rate and accelerator pedal stroke accord-
ing to driver's preference or vehicle travelling
conditions.

It is further known an electronic accelerator
control system for an automotive vehicle for
controlling the opening rate of a throttle vaive
according to the stroke of the accelerator pedal
without a mechanical connection (Querschnitt 4,
VDO Adolf Schindling AG, Schwalbach/Ts (DE),
March 1981, pages 1—19). The known electronic
accelerator control system comprises detecting
means for the stroke of the accelerator pedal,
driving means for the throttle valve and an
electronic control means. The throttle valve is
driven by a servomotor driver circuit for feed-
back-controlling the servomotor to the target
throttle valve opening rate in response to a signal
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indicative of the target throttle valve opening rate
and a feedback signal indicative of the throttle
valve revolution angle detected by a throttle valve
potentiometer. Different programmable charac-
teristics between throttle valve opening rate and
accelerator pedal stroke can be chosen. The
known electronic accelerator control system
comprises safety means for preventing full
engine power if not really wanted by the driver.

The safety means comprise a pedal switch and
a throttle valve switch forming a wired OR. The
switching points of both switches are chosen in a
manner that under normal conditions both
switches can never be in closed positions at the
same time. If both switches are closed together
the engine is stopped.

The same inventor has proposed an accelerator
pedal control system for an automotive vehicle
such that any appropriate accelerator pedal
control characteristics representative of relation-
ship between throttle valve opening rate and
accelerator pedal stroke can be selected freely by
driver's preference according to vehicle travelling
conditions (EP—A—0106 360, EP—A—0 114 401).

In such an electronic accelerator control system
as described above, however, since there are
arranged a number of electrical or pneumatic
devices such as potentiometers, encoders,
motors, switches, sensors, etc. between the
accelerator pedal and the throttle valve, there
exist problems in that the throttle valve is further
driven forcibly in spite of the fact that the throttie
valve has been fully closed or opened, or the
throttle valve is kept open in spite of the fact that
the accelerator pedal has fully been released,
because these devices operate abnormally due to
potentiometer looseness or aging, element
failure, etc. When such trouble occurs, some
elements of the system may be damaged or the
vehicle may be accelerated even after the
accelerator pedal has been released.

With these problems in mind, therefore, it is the
primary object of the present invention to provide
a throttle control system for an automative
vehicle in which fail-safe function is provided in
order to improve system reliability. The above
fail-safe function is to prevent the throttle valve
from being further driven forcibly in spite of the
fact that the throttle valve has been fully closed or
opened and to prevent the throttle valve from
being kept open in spite of the fact that the
accelerator pedal has been fully released.

To achieve the above-mentioned object, the
throttle control system for an automaotive vehicle
according to the present invention comprises an
accelerator pedal, a throttle valve, means for
detecting a stroke of the accelerator pedal, means
for calculating a target throttle valve opening rate
in response to the detected accelerator pedal
stroke, means for detecting an actual throttle
valve opening rate, means for detecting that the
throttle valve is driven to its fully-closed position,
means for detecting that the throttle valve is
driven to its fully-open position, means for storing
the actual throttle valve fully-closed position
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opening rate, means for storing the actual throttle
valve fully-open position opening rate, means for
correcting the actual throttle valve opening rate
on the basis of the stored actual throttle valve
fully-closed and fully-opened position opening
rates, and means for driving the throttle valve in
response to the target throttle valve opening rate
and the corrected actual throttle valve opening
rate.

The features and advantages of the throttle
control system for an automotive vehicle accord-
ing to the present invention will be more clearly
appreciated from the following description taken
in conjunction with the accompanying drawings
in which like reference numerals designate
corresponding elements and in which:

Figure 1 is a schematic block diagram of a first
embodiment of the throttle control system for an
automotive vehicle according to the present
invention;

Figure 2 is a schematic block diagram of a
second embodiment of the throttle control
system for an automotive vehicle according to the
present invention;

Figure 3 is a pictorial illustration showing an
exemplary structure for detecting accelerator
pedal stroke used with the throttle control system
according to the present invention;

Figure 4 is a pictorial illustration showing an
exemplary structure for detecting throttie valve
opening rate used with the throttle control system
according to the present invention;

Figure 5 is a timing chart showing the times
when the throttle close-limit switch and the
throttle open-limit switch are turned on;

Figure 6 is a graphical representation showing
an example of the relationship between the
output voltage of the throttle valve potentiometer
and the actual throttle valve opening rate, in
which the solid line a represents a normal state
and the dotted and dashed lines b and ¢ represent
an abnormal state; and

Figure 7 is a program control flowchart show-
ing the control steps of the throttle control system
according to the present invention.

In view of the above description, reference is
now made to a first embodiment of the present
invention. With reference to Figure 1, the throttle
control system of the present invention
comprises an accelerator pedal 1, an accelerator
pedal stroke detector 2, a control signal generator
3, a throttle servodriver 4, a throttle valve 5, a
throttle open-rate detector 6, a throttle close-limit
detector 7A, a throttle open-limit detector 7B, a
throttle close-limit memory unit 8A, a throttle
open-limit memory unit 8B and a throttle open-
ing-rate corrector 9.

The accelerator pedal stroke detector 2 detects
the stroke of the accelerator pedal 1. The control
signal generator 3 reads a stroke signal outputted
from the accelerator pedal stroke detector 2,
determines a target throttle valve opening rate by
looking-up a table in which control characteristics
representative of relationship between throttle
valve opening rate and accelerator pedal stroke
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are listed and by executing necessary interpola-
tion calculation, and outputs a target command
signal to the throttle servodriver 4. The throttle
servodriver 4 drives the throttle valve 5 in accord-
ance with the target command signal 8 outputted
from the control signal generator 3 and a correc-
ted feedback signal 8, representative of an actual
corrected throttle valve opening rate (described
later) so that the difference (8;—8,) can be
reduced to zero.

The throttle open rate detector 6 detects the
actual throttle opening rate and outputs an
uncorrected feedback signal 8, indicative of an
actual throttle opening rate. The throttle close-
limit switch 7A detects that the throttle 5 is driven
to its fully-closed position and outputs a throttle
fully-closed position signal. The throttle open-
limit switch 7B detects that the throttle 5 is driven
to its fully-open position and outputs a throttle
fully-open position signal. The throttle close-limit
memory BA stores the actual fully-closed position
throttle opening rate 6. detected by the throttle
open rate detector 6 in response to the throttle
fully-closed position signal outputted by the
throttle close-limit detector 7A. The throttle open-
limit memory 8B stores the actual fully-open
position throttle opening rate 8, detected by the
throttle open rate detector 6 in response to the
throttle fully-open position signal outputted by
the throttle open-limit detector 7B. The throttle
open rate corrector 9 receives the three signals of
the detected actual throttle valve opening rate 8,
outputted by the throttle open rate detector 6, the
stored actual fully-closed position throttle open-
ing rate B8; read from the throttle close-limit
memory 8A, and the stored actual fully-open
position throttle opening rate 8, read from the
throttle open-limit memory 8B and corrects the
actual opening rate 8, in accordance with the
following proportion calculation:

_ 8a—6c
GA: *Bux
eo_ac

where *85 denotes a predetermined reference
throttle fully-open position opening rate. The
corrected actual throttle valve opening rate 8, is
outputted from the throttle open rate corrector 9
to the throttle servodriver 4.

As described above, in the throttle control
system according to the present invention, since
the fully-open and fully-closed position throttle
opening rates B¢ and 6. are updated whenever
the throttle valve is driven to its two extreme
positions and the actual detected throttle opening
rate is corrected on the basis of the two updated
opening rates and in accordance with a propor-
tion calculation, in case the two extreme position
opening rates detected by the throttle open-rate
detector 6 vary according to trouble, failure, aging
etc. of the system, it is possible to reliably drive
the throttle valve 5.

Figure 2 is a schematic block diagram of a
second embodiment of the throttle control
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system according to the present invention. In
Figure 2, the system comprises an accelerator
pedal stroke potentiometer 2A, a control signal
generator 3 including analog-to-digital converters
31 and 32, a microcomputer 33 and a digital-to-
analog converter 34, a motor driver 4A, a motor
4B, a throttle opening rate potentiometer 6, a
throttle close-limit switch 7A, and a throttle
open-limit switch 7B.

The accelerator pedal stroke potentiometer ZA
outputs an analog signal the voltage level of
which is proportional to the stroke of the accelera-
tor pedal.

Figure 3 is a pictorial illustration showing an
example of the structure of an accelerator pedal
provided with the stroke potentiometer 2A. A
bracket 100 is fixed at an appropriate position to
the floor 101 of a vehicle body. The middle
portion of a shallow-V-shaped pedal lever 102 is
pivotably supported by the bracket 100. The
accelerator pedal 1 is fixed to one end of the pedal
lever 102. A return spring 103 is disposed
between the floor 101 and the other end of the
pedal lever 102. The pedal 1 is urged by this
return spring 103 to its zero-stroke position when
released. The accelerator pedal stroke potentio-
meter 2A is disposed between the floor 101 and
the pedal lever 102. This potentiometer 2A of
linear sliding-contact resistance type outputs
analog voltage signals indicative of accelerator
pedal stroke.

The control signal generator 3 receives the
stroke signal from the accelerator stroke potentio-
meter ZA through the analog-to-digital converter
31, the feedback signal indicative of the actual
throttle valve opening rate through the analog-to-
digital converter 32, and two signals outputted by
the throttle close-limit switch 7A and the throttle
open-limit switch 7B. The microcomputer 33
determines a target throttle valve opening rate 8,
according to the detected actual accelerator pedal
stroke in accordance with table look-up method
and interpolation calculation, corrects the
detected actual feedback signal (throttle valve
potentiometer signal) supplied from the throttle
opening rate potentiometer 6 on the basis of the
updated throttle fully-closed and fully-open posi-
tion opening rates and proportion caiculation,
calculates the difference between the target value
©; and the actual corrected value 8,, and outputs
a command signal through the digital-to-analog
converter 34,

The motor driver 4A receives the target
command signal (8;~8,) from the control signal
generator 3, and drives the motor 4B in the
direction that the difference (8;—8,) between the
two signals is reduced to zero. The throttle
close-limit and open-limit switches 7A and 7B are
turned on when the throttle valve 5 is positioned
at its fully-closed and -open positions, respec-
tively.

Figure 4 is a pictorial illustration showing an
example of the structure of a throttle valve
provided with the throttle limit switches 7A and
7B and the throttle potentiometer 8. The throttle
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valve 5 is fixed to a throttle shaft 105 pivotably
supported at an appropriate position to an intake
air conduit 106. The shaft 105 is directly connec-
ted to a driven shaft of the motor 4B. At the end of
the throttle shaft 105, an L-shaped lever 107 is
fixed. A return spring 108 is disposed to urge the
throttle valve 5 to its initial position. The throttle
close-limit switch 7A is disposed at such a
position as to be turned on when the throttle
valve is returned to its initial position, as depicted
in Figure 5. The throttle open-limit switch 7B is
disposed at such a position as to be turned on
when the throttle valve is shifted to its extreme
open position, as also depicted in Figure 5. The
throttle potentiometer 6 is attached on the flat end
of the motor 4B. This potentiometer 6 is of rotary
sliding-contact resistance type. The potentio-
meter 6 includes a rotatable sliding contact
coupled with the driven shaft 105 of the motor 4B
and a circular resistance on which the sliding
contact slides. Therefore, when the motor 4B
rotates through an angle, since the sliding contact
also slides on and along the circular resistance
together with the throttle valve 5, the potentio-
meter 6 outputs an analog signal the voltage level
of which is proportional to the angular stroke of
the throttle valve 5. Further, since the lever 107 is
urged by the return spring 108 in the direction
that the throttle valve is closed, when current is
not supplied to the motor 4B, the throttle valve 5
is fully closed by the force of the return spring
108.

In the second embodiment shown in Figure 2,
the throttle valve opening rates are represented
by voltages detected by the throttle valve
potentiometer 6.

Figure 6 shows the relationship between the
throttle valve opening rate (abscissa) and the
throttle valve potentiometer output voltage
(ordinate). In the normal state, the throttle valve
potentiometer 6 is so predetermined as follows:
when the throttle valve is fully closed (8¢), a
reference voltage of *V; is outputted; when fully
opened (Bg), a reference voltage of *V, is out-
putted; as depicted by the solid line a in Figure 6.
However, once the potentiometer 6 goes into an
abnormal state due to looseness, aging, etc., the
relationship between the throttie valve opening-
rate and the potentiometer output voltage is
shifted to either side of the line a, as depicted by
the dotted and dashed lines b and ¢ in Figure 6.

In the case where the throttle potentiometer
output is shifted lower than the normal line a, as
shown by the line b in Figure 6, the system
operates abnormally as follows: when a
command signal to close the throttle valve to its
fully-close position is outputted, since the throttle
potentiometer 6 cannot output a voltage *Vs buta
voltage V. lower than *V., the difference
AV="*V.=V. is held at a positive value in spite of
the fact that the throttle valve 5 is fully closed, so
that the throttle valve is kept open beyond its
extreme close position. When a command signal
to open the throttle valve to its fully-open position
is outputted, since the throttle potentiometer 6
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cannot output a voltage *V, but a voltage Vg
lower than ¥V, the difference AV="*V,~V, is also
held at a positive value in spite of the fact that the
throttle valve 5 is fully opened, so that the throttle
valve is further driven forcibly beyond its extreme
open position.

In the case where the throttle potentiometer
output is shifted higher than the normal line a, as
shown by the line ¢ in Figure 6, the system
operates abnormally as follows: when a
command signal to close the throttle valve to its
fully-closed position is outputted, since the
throttle potentiometer cannot output a voltage
*\/o but a voltage V¢ higher than *V¢, the
difference AV=*V—V, is held at a negative value
in spite of the fact that the throttle valve 5 is fully
closed, so that the throttle valve is further driven
forcibly beyond its extreme closed position.
When a command signal to open the throttle
valve to its fully-open position is outputted, since
the throttle potentiometer 6 cannot output a
voltage *V, but a voltage V, higher than *V,, the
difference AV=*V,—V, is also held at a negative
value in spite of the fact that the throttle valve is
fully opened, so that the throttle valve is kept
ahead of its extreme open position. The object of
this invention is to overcome the above-men-
tioned problems by repeatedly updating the refer-
ence throttle potentiometer fully-closed V¢ or
fully-opened voltage Vo whenever the throttle
valve is fully closed or opened.

Figure 7 is a flowchart of an example of control
program used for the microcomputer 33. With
reference to Figure 7, the operation of the second
embodiment of the present invention will be
described hereinbelow. First, control transfers a
predetermined reference closed-position voltage
*V/¢ stored in read-only memory (not shown) of
the microcomputer 33 to a closed-position volt-
age register RV (not shown) of the micro-
computer 33, and a predetermined reference
open-position voltage *V, stored in the read-only
memory to an open-position voltage register RV,
for initialization (in block 1). The above reference
voltage *Vq is a potentiometer output voltage
obtained when the throttle valve is at its fully-
closed position under the conditions that the
throttle potentiometer 6 operates normally as
depicted by the solid line a in Figure 6. The above
reference voltage *V, is a potentiometer output
voitage obtained when the throttle valve is at its
fully-open position under the conditions that the
throttle potentiometer 6 operates normally as
depicted by the solid line a in Figure 6. Further,
the throttle fully-closed position indicates that the
throttle valve is completely closed or closed to an
idling position. Control reads the accelerator
pedal stroke data outputted from the accelerator
pedal stroke potentiometer 2A via the analog-to-
digital converter 31 (in block 2). In response to the
read pedal stroke data, control looks up a pre-
viously-stored table and performs a required
interpolation calculation in order to obtain a
target throttle valve opening rate 8; corres-
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ponding to the read accelerator pedal stroke (in
block 3). Then, control reads a voltage V, indica-
tive of an actual or feedbacked throttle valve
opening rate 8, and outputted from the throttle
valve potentiometer 6 via the analog-to-digital
converter 32 and corrects the actual throttle valve
opening rate 8, in accordance with the following
proportion calculation:

= Va—*Ve
B8,=%0pX
*VO_*VC

where *8, denotes a predetermined and
designed opening rate obtained when the throttle
valve is at its fully-open position (in block 4).
Further, the double vertical lines enclosing the
blocks 3 and 4 indicate a subroutine or an
independent program, respectively.

Control determines whether the throttle close-
limit switch 7A is on or not (in block 5) and
whether the throttle open-limit switch 7B is on or
not (in block 6). In the case where the throttle
valve is not yet fully closed or opened, since the
results of blocks 5 and 6 are ““No", control
advances to the succeeding step to calculate the
difference A8(=8,—8,) in throttle valve opening
rate between the target value 8r and the actual
corrected value 8, and outputs the difference
command signal A8 to the motor driver 4A (in
block 7). In response to this command signal, the
motor driver 4A rotates the motor 4B in either
direction so that the calculated difference
command signal is reduced to zero. When the
actual throttle valve opening rate 8, matches the
target throttle valve opening rate 8;, since the
motor driver 4A outputs no signal, the motor 4B
stops rotating and thus the throttle valve 5 is kept
at its balanced position. As long as the throttle
valve 5 is not fully opened or closed, the above-
mentioned steps from blocks 2, 3, 4, 5, 6, 7 and 2
are executed repeatedly. Further, in the control
cycle as described above, since the reference
voltages *V, and *V are used for correcting the
actually detected open rate 8,, it should be noted
that the corrected value 8, should match the
actual value 8,, as explained with reference to the
solid line a in Figure 6.

In contrast with the above, while the above
steps from block 2 to block 7 are repeated, when
the throttie valve is fully closed or opened and
therefore the throttle close-limit switch 7A or the
throttle open-limit switch 7B is turned on, “YES"
is determined in block 5 or 6. Therefore, an actual
throttle open-position or close-position voltage
Vo or Ve developed across the throttle valve
potentiometer 6 is read (in block 8 or 10) and then
transferred to the closed-position voltage register
RV¢ or the open-position voltage register RV, (in
block 9 or 10), instead of the reference throttle
open-position or close-position voltage *V. or
*Vo. Accordingly, thereafter the correction is
executed (in block 4) in accordance with the
following proportion calculation:
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— Va—Ve

Ba=*Bgx
VO_VC

The above close-position or open-position
voltage Vg or V¢ is updated whenever the throttle
valve is fully closed or opened.

In the above description, the proportion calcula-
tion is adopted for correcting the actual throttle
valve opening rate, however, without being
limited to this calculation, it is of course possible
to adopt any appropriate calculation according to
the throttle potentiometer input-output charac-
teristics. Further, it is possible to prepare a table
corresponding to the throttle potentiometer
characteristics and to shift the table values
according to the actual throttle valve closed-
position or open-position value V¢ or V.

Further, in the embodiments described above, a
single look-up table representative of the rela-
tionship between the accelerator pedal stroke and
the target throttle valve opening rate is provided
for the control signal generator or the micro-
computer. However it is of course possible to
prepare a several kinds of look-up tables and to
select an appropriate table according to the speed
of accelerator pedal stroke or engine tempera-
tures.

Further, in the above-mentioned embodiments,
a resistance-type potentiometer is used as the
accelerator pedal stroke potentiometer 2A or the
throttle valve opening rate potentiometer 6. How-
ever, it is of course possible to use a pulse
encoder of absolute type or increment type which
can output encoded pulse signals representative
of position, in place of the potentiometer. Further-
more, in the above-mentioned embodiments, a
mechanical limit switch is used as the throttle
close-limit switch 7A and the throttle open-limit
switch 7B. However, it is of course possibie to use
other switches such as a slide switch having a
movable contact and a fixed contact, a pressure
sensitive switch, a magnetic sensitive switch, etc.

Further, in the above-mentioned embodiments,
the motor 4B is used for driving the throttle valve
5. However, it is of course possible to use other
hydraulic or pneumatic actuator.

As described above, in the throttle control
system for an automotive vehicle by which the
throttle valve is controlled, by means of electrical,
hydraulic or pneumatic driving system, according
to the accelerator pedal stroke, it is possible to
prevent an abnormal state such that the throttle
valve is further driven forcibly in spite of the fact
that the throttle valve has already been closed or
opened fully or the throttle valve is kept open in
spite of the fact that the accelerator pedal has fully
been released, because of failure or trouble
occurred in the devices or elements incorporated
within the system, thus improving the system
reliability.

It will be understood by those skilled in the art
that the foregoing description is in terms of
preferred embodiments of the present invention
wherein various changes and modifications may
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be made without departing from the spirit and
scope of the invention, as set forth in the
appended claims.

Claims

1. A throttle control system for an automotive
vehicle which comprises:—

an accelerator pedal (1);

a throttle valve (5);

means (2) for detecting a stroke of said
accelerator pedal and outputting an accelerator
pedal stroke signal; and

means (4) for driving said throttle valve;

means (3) for calculating a target throttle valve
opening rate in response to the detected accelera-
tor pedal stroke signal and generating a target
throttle valve opening rate control command
signal corresponding thereto;

means (6) for detecting an actual throttle valve
opening rate and outputting an actual throttie
valve opening rate signal corresponding thereto;

characterized in that the system further
comprises

means (7A) for detecting that said throttle valve
is driven to its fully-closed position and
outputting a throttle valve close-position signal
corresponding thereto;

means (7B) for detecting that said throttle valve
is driven to its fully-open position and outputting
a throttle valve open-position signal corres-
ponding thereto;

means (8A) for storing the actual throttle valve
fully-closed position opening rate in response to
the throttle valve close-position signal;

means (8B) for storing the actual throttle vaive
fully-open position opening rate in response to
the throttle valve open-position signal; and

means (9) for correcting the actual throttle valve
opening rate on the basis of the stored actual
throttle valve fully-closed and fully-opened
position opening rates and outputting a corrected
throttle valve opening rate;

and in that said means (4) for driving said
throttle valve is responsive to the target throttle
valve opening rate control command signal and
to the corrected actual throttle valve opening rate
signal.

2. A throttle control system for an automotive
vehicle which comprises:—

an accelerator pedal (1);

a throttle valve (5);

an accelerator pedal stroke potentiometer (2A)
for outputting a pedal stroke signal; and

an actuator (4A) for driving said throttle valve;

a throttle valve potentiometer (6) for outputting
an actual throttle valve opening rate signal 8,;

characterized in that the system further
comprises—

a throttle valve close-limit switch (7A) for
outputting a throttle valve fully-closed position
signal;

a throttle valve open-limit switch (7B} for
outputting a throttle valve fully-opened position
signal;
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a microcomputer (33) responsive to said
accelerator pedal stroke potentiometer, said
throttle valve potentiometer, said throttle valve
close-limit switch and said throttle valve open-
limit switch, said microcomputer determining a
target throttle valve opening rate 8; according to
the detected accelerator pedal stroke signal in
accordance with table look-up method and inter-
polation calculation, storing the actual throttlie
valve fully-closed position opening rate in
response to the throttle valve fully-closed position
signal and the actual throttle valve fully-opened
position opening rate in response to the throttle
valve fully-opened position signal, correcting the
actual throttle valve opening rate on the basis of
the stored actual throttle valve fully-closed and
fully-opened opening rates and in accordance
with a predetermined calculation expression,
calculating the difference between the target
opening rate and the corrected actual opening
rate, and outputting a throttle valve opening rate
command signal;

and in that said actuator (4A) is responsive to
the throttle valve opening rate control signal
outputted from said microcomputer.

3. A method of controlling a throttle for an
automotive vehicle, characterized by the
following steps:

{a) detecting and storing an actual throttle valve
closed-position opening rate when a throttle
valve is fully closed;

(b) detecting and storing an actual throttle valve
opened-position opening rate when the throttle
valve is fully opened;

(c) detecting accelerator pedal stroke;

(d) determining a target throttle valve opening
rate according to the detected accelerator pedal
stroke;

(e) detecting an actual throttle valve opening
rate;

{f) correcting the actual throttle valve opening
rate on the basis of the stored throttle valve
fully-closed and fully-opened position opening
rates;

(g) calculating the difference between the target
throttle valve opening rate and the corrected
throttle valve opening rate; and

(h) setting the actual throttle valve opening rate
to the target throttle valve opening rate.

4. A method of controlling a throttle for an
automotive vehicle as set forth in Claim 3, charac-
terized by the additional step of storing a refer-
ence throttle valve closed-position opening rate
and a reference throttle valve opened-position
opening rate for initialization.

5. A method of controlling a throttle for an
automotive vehicle as set forth in Claim 3, charac-
terized in that in step (f) the actual throttle valve
opening rate is corrected in accordance with a
proportion calculation.

Patentanspriiche

1. Drosselklappensteuerungssystem fir ein
Kraftfahrzeug, mit
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— einem Gaspedal (1),

~— einer Drosselklappe (5),

— Mitteln (2) zur Abtastung einer Auslenkung des
Gaspedals und zur Ausgabe eines Gas-
pedal-Auslenkungssignals und

— Mitteln (4) zum Antrieb der Drosselklappe,

— Mitteln (3} zur Berechnung eines Sollwertes fir
den Offnungsgrad der Drosselklappe in
Abhéngigkeit von dem abgetasteten Gas-
pedal-Auslenkungssignal und zur Erzeugung
eines entsprechenden Sollwert-Steuerbefehls-
signals fiir den Offnungsgrad der Drossel-
klappe,

— Mitteln (6) zur Abtastung eines Istwertes flr
den Offnungsgrad der Drosselklappe und zur
Ausgabe eines entsprechenden Istwertsignals
fur den Offnungsgrad der Drosselkiappe,

dadurch gekennzeichnet, dall das System ferner

— Mittel (7A) zur Abtastung, daR die
Drosselklappe in ihre vollstandig geschlossene
Stellung angetrieben wird, und zur Ausgabe
eines entsprechenden Drosselklappen-Schief3-
stellungssignals,

— Mittel (7B) zur Abtastung, daR die Drossel-
kiappe in ihre vollstandig gedffnete Stellung
angetrieben wird, und zur Ausgabe eines ent-
sprechendes, Drosselklappen-Offnungsstell-
ungssignals,

— Mittel (8A) zur Speicherung des Istwertes des
Offnungsgrades der Drosselklappe in der voll-
standig geschlossenen Stellung anhand des
Drosselklappen-Schlie3stellungssignals,

— Mittel (8B) zur Speicherung des [stwertes des
Offnungsgrades der Drosselklappe in der voll-
standig gedffneten Stellung anhand des
Drosselklappen-Offnungsstellungssignals, und

— Mittel (9) zur Korrektur des Istwertes des
Offnungsgrades der Drosselklappe auf der
Grundlage der gespeicherten Istwerte der
Offnungsstellung der Drosselklappe in der voll-
stdndig geschlossenen und der vollstindig
gedffneten Stellung und zur Ausgabe eines
korrigierten  Drosselklappen-Offnungsgrades
aufweist, und daR die Mittel (4) zum Antrieb
der Drosselklappe auf das Steuerbefehlssignal
fur den Sollwert des Drosselklappen-QOffnungs-
grades und auf das korrigierte Istwert-Signal
fir den Offnungsgrad der Drosselklappe
ansprechen.

2. Drosselklappensteuerungssystem fiir ein

Kraftfahrzeug mit:

— einem Gaspedal (1),

— einer Drosselklappe (5),

—einem  Gaspedalausienkungs-Potentiometer
(2A) zur Ausgabe eines Pedalauslenkungs-
signals, und

— einem Stellglied (4A) zum Antrieb der Drossel-
klappe,

—einem Drosselklappen-Potentiometer (6) zur
Ausgabe eines Istwertsignals 8, flir den
Drosselklappen-Offnungsgrad,

dadurch gekennzeichnet, dal? das System ferner

—einen Drosselklappen-Schlief3stellungsend-
schalter (7A) zur Ausgabe eines die vollstandig
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geschlossene Stellung der Drosselklappe
anzeigenden Schlief3stellungssignals,

—einen Drosselklappen-Offnungsstellungsend-
schalter (7B) zur Ausgabe eines die vollstandig
gedffnete Stellung der Drosselklappe an-
zeigenden Offnungsstellungssignals,

—und einen Mikrocomputer (33) aufweist, der
auf das Gaspedalauslenkungs-Potentiometer,
das Drosselklappen - Potentiometer, den
Drosselklappen - Schlief3stellungsendschaiter
und den Drosselklappen-Offnungsstellungs-
endschalter anspricht und anhand des abge-
tasteten Gaspedal-Auslenkungssignals durch
Tabellennachschlag und Interpolationsberech-
nungen einen Sollwert 8; fir den Offnungs-
grad der Drosselklappe bestimmt, den Istwert
des Offnungsgrades der Drosselklappe in
der vollstdndig geschlossenen Stellung
entsprechend dem  SchlieRstellungssignal
speichert, den Istwert des Offnungsgrades der
Drosselklappe in der vollstdndig geéffneten
Stellung  entsprechend dem  Offnungs-
stellungssignal speichert, den Istwert des
Offnungsgrades der Drosselklappe auf der
Grundlage der gespeicherten Istwerte fir den
Offnungsgrad in  der volistindig ge-
schlossenen Stellung und der vollstindig
gedffneten Stellung anhand einer vorge-
gebenen Rechenvorschrift korrigiert, die
Differenz  zwischen dem Sollwert des
Offnungsgrades und dem korrigierten Istwert
des Offnungsgrades berechnet und ein Steuer-
befehlssignal fur den Offnungsgrad der
Drosselklappe ausgibt,

und dal das Stellglied (4A) auf das von dem

Mikrocomputer ausgegebene Steuerbefehls-

signal fiir den Offnungsgrad der Drosselklappe

anspricht.

3. Verfahren zur Steuerung einer Drosselklappe
fur ein Kraftfahrzeug, gekennzeichnet, durch die
folgenden Schritte:

(a) Abtasten und Speichern eines Istwertes flir
den Drosselklappen-Offnungsgrad in der voll-
stdndig geschlossenen Stellung, wenn die
Drosselklappe vollstindig geschlossen wird,

(b) Abtasten und Speichern eines Istwertes flir
den Drosselklappen-Offnungsgrad in der voll-
standig geoffneten Stellung, wenn die Drossel-
klappe vollsténdig gedffnet wird,

(c) Abtasten der Auslenkung des Gaspedals,

(d) Bestimmen eines Sollwertes flir den
Offnungsgrad der Drosselklappe entsprechend
der abgetasteten Auslenkung des Gaspedals,

(e) Abtasten eines Istwertes fir den Offnungs-
grad der Drosselklappe,

(f) Korrigieren des Istwertes fiir den Offnungs-
grad der Drosselklappe auf der Grundlage der
gespeicherten Istwerte flir den Offnungsgrad der
Drosselklappe in der vollstandig geschlossenen
und der vollstdndig gedffneten Stellung,

(g) Berechnen der Differenz zwischen dem
Sollwert fir die Offnungsstellung der Drossel-
klappe und dem korrigierten Offnungsgrad der
Drosseiklappe und
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(h) Einstellen des tatsachlichen Offnungsgrades
der Drosselkiappe auf den Sollwert.

4. Verfahren nach Anspruch 3, dadurch
gekennzeichnet, daR® als Anfangsbedingung ein
Bezugswert fiir den Offnungsgrad der Drossel-
klappe in der vollstdndig geschlossenen Stellung
und ein Bezugswert fir den Offnungsgrad der
Drosselklappe in der wvollstindig gedffneten
Stellung gespeichert wird.

5. Verfahren nach Anspruch 3, dadurch gekenn-
zeichnet, daB in Schritt (f) der Istwert des
Offnungsgrades der Drosselklappe anhand einer
Verhéltnisberechnung korrigiert wird.

Revendications

1. Systéme de commande du papillon d'un
véhicule motorisé qui comprend:

une pédale d'accélérateur (1);

un papillon (5);

un moyen (2) pour détecter une course de |adite
pédale d’accélérateur et emettre un signal de la
course de la pédale d'accélérateur; et

un moyen (4) pour entrainer ledit papillon;

un moyen (3) pour calculer un taux voulu
d'ouverture du papillon en réponse au signal de la
course détectée de la pédale d'accélérateur et
produire un signal correspondant de commande
de controle du taux voulu d‘ouverture du
papillon;

un moyen (6} pour détecter un taux réel
d'ouverture du papillon et émettre un signal de
taux réel d'ouverture du papillon correspondant;

caractérisé en ce que le systeme comprend de
plus

un moyen (7A) pour détecter que ledit papillon
est entrainé & sa position totalement fermée et
émettre un signal correspondant de position
fermée du papillon;

un moyen (7B) pour détecter que ledit papillon
est entrainé & sa position totalement ouverte et
émettre un signal correspondant de position
ouverte du papillon;

un moyen (8A) pour stocker le taux d’ouverture
réelle du papillon en position totalement fermée
en réponse au signal de position fermée du
papilion;

un moyen (8B) pour stocker le taux d'ouverture
réelle du papillon en position totalement ouverte
en réponse au signal de position ouverte du
papillon; et

un moyen (8) pour corriger le taux d'ouverture
réelle du papillon sur la base des taux stockés
d’ouverture réelle du papillon en position totale-
ment fermée et totalement ouverte et emettant un
taux corrigé d’'ouverture du papillon;

et en ce que ledit moyen (4) pour entrainer ledit
papillon est sensible au signal de commande de
contréle du taux d'ouverture voulue du papillon et
au signal du taux corrigé d'ouverture réelle du
papillon.

2. Systéme de commande du papillon d'un
véhicule motorisé qui comprend:

une pedale d'accelérateur (1);

un papillon (5);
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un potentiométre (2A) de la course de la pédale
d'accélérateur pour émettre un signal de course
de pédale; et

un moyen d‘actionnement (4A) pour entrainer
ledit papillon;

un potentiometre (6) du papillon pour émettre
un signal de taux reel d'ouverture du papillon 8,;

caractérisé en ce que le systéme comprend de
plus

un limiteur de papillon fermé (7A) pour émettre
un signal de position totalement fermée du
papillon;

un limiteur de papillon ouvert (7B) pour émettre
un signal de position totalement ouverte du
papillon;

un micro-ordinateur (33) répondant audit
potentiométre de la course de la pédale
d’accélérateur, audit potentiométre du papillon,
audit limiteur de papillon fermé et audit limiteur
de papillon ouvert, ledit microordinateur déter-
minant un taux d'ouverture voulue due papillon
B; selon le signal de course détectée pédale
d'accélérateur en accord avec une méthode de
consultation de table et un calcul d'interpolation,
stockant le taux d'ouverture réelle du papillon a la
position totalement fermée en réponse au signal
de position totalement fermée du papillon et le
taux d'ouverture réelle du papillon a la position
totalement ouverte en réponse au signal de
position totalement ouverte du papillon, corrige-
ant le taux réel d’ouverture du papillon sur la base
des taux stockés d'ouverture réelle du papilion
totalement fermé et totalement ouvert et selon
une expression prédéterminée de calcul,
calculant la différence entre le taux voulu d'ouver-
ture et le taux réel corrigé d'ouverture, et
émettant un signal de commande du taux
d'ouverture du papillon;

et en ce que ledit moyen d'actionnement (4A)

10

15

20

25

30

35

40

45

50

55

60

&5

répond au signal de commande du taux d'ouver-
ture du papillon a la sortie dudit micro-ordinateur.

3. Procédé de commande d'un papillon d'un
véhicule motorisé, caractérisé par les étapes
suivantes:

(a) détecter et stocker un taux d'ouverture réelle
du papillon en position fermée lorsqu’un papillon
est totalement fermée;

(b) détecter et stocker un taux d'ouverture réelle
du papillon en position ouverte lorsque le
papillon est totalement ouvert;

(c) détecter la course de la pédale d'accéléra-
teur;

(d) déterminer un taux d’ouverture voulue du
papillon selon la course détectée de la pédale
d’accélérateur;

{e) détecter un taux d‘ouverture réelle du
papillon;

(f) corriger le taux d'ouverture réelle du papillon
sur la base des taux stockés d'ouverture du
papillon en positions totalement fermée et totale-
ment ouverte;

(g) calculer la différence entre le taux d'ouver-
ture voulue du papillon et le taux corrigé d'ouver-
ture du papillon; et

{h) établir le taux d'ouverture réelle du papillon
selon le taux d'ouverture voulue du papillon.

4. Procédé de commande d'un papillon d’un
véhicule motorisé selon la revendication 3, carac-
térisé par |'étape additionnelle de stocker un taux
d’ouverture de référence du papillon en position
fermée et un taux d'ouverture de référence du
papillon en position ouverte pour l'initialisation.

5. Procédé de commande d’'un papillon d'un
vehicule motorisé selon la revendication 3, carac-
térisé en ce qu‘a |'étape (f), le taux d'ouverture
réelle du papillon est corrigé selon un calcul de
proportion.
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