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@ Control device for the air-intake throttie valve of an internal-combustion engine.

@) The device according to the invention comprises
a motor (6), the stator (8) of which is coupled to an
accelerator pedal (10), whilst the rotor (3) of this
motor is connected to the throttle valve (1) by means
of a frictional coupling member (7). An excitation of
the motor (6) causes a rotation of the rotor in relation
fo the stator, which makes it possible to reduce the
opening of the throttle vaive by a predetermined
angle under certain circumstances. The correction to
the opening angle of the throttle valve carried out in
this way by means of the motor makes it possible to
prevent any unpleasant reaction from being transmit-
ted to the accelerator pedal (10).

The invention is used on anti-skid or speed-
regulating devices for motor vehicles driven by an
internal-combustion engine.
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Control device for the air-intake throttle valve of an internal-combustion engine.

The present invention relaies to a control de-
vice for the air-intake throtile valve of an internal-
combustion engine used for the propuision of a
motor vehicule and, more particularly, to such a
device comprising an actuator for selectively re-
ducing the opening angle of the throttle valve in
relation to that obtained as a result of the sole
action of the vehicle driver on an accelerator pedal.

In some situations, it can be expedient {0 have
means for automatically reducing the torque deliv-
ered by the internal-combustion engine equipping a
motor vehicle, independently of the control ob-
tained as a result of the pressure exeried by the
vehicle driver on the accelerator pedal. As an ex-
ample, such a reduction of this engine torque,
brought about by a control unit, is used when the
skidding of the wheels of the vehicle, when the
latter starts up, is to be prevented or when i is
desirable to limit the speed of the vehicle, make a
change of ratio in the gearbox, stc.

Actuators for modifying the position of the
throttle valve are used to this effect, and for safety
reasons in the event of the breakage of the
pedal/ihrottle-valve connection, these actuators are
interposed between this pedal and a restoring
spring of the air-intake throttle valve. The effect of
modifying the position of the throftle valve and
therefore the restoring force of the spring by
means of the actuator is to give rise to an unpleas-
ant reaction on the accelerator control for the ve-
hicle driver.

Document EP 174,662 makes known a device
for reguiating the speed of a vehicle and for pre-
venting the skidding of the wheels of this vehicle,
which comprises a throttle-valve actuator controlled
both by an elecironic conirol unit and by an accel-
erator pedal, in order to act on a mechanical as-
sembiy comprising the throttle valve, two arms and
two springs associated with this throttle valve. The
actuator comprises an electric motor, a cluich, a
reducer, two arms and a lever, all forming a device
which is complex and therefore cosily. As regards
a reduction of the opening of the throtile valve
controlled by the electronic control unit, only some
compensation of the resulting unpleasant reaction
on the accelerator pedal for the driver is obtained
by means of mechanical members.

This reaction is eliminated completely by
means of another solution which involves placing a
second throttle valve in series with the main throttle
valve in the air-infake pipe of the engine. The
accelerator pedal acts in the main throttle valve
whilst, t0 obtain a substantial reduction in the open-
ing of the intake pipe, the second throttle valve is
actuated by means of an electronic control unit.
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However, this solution has various disadvantages :
mechanical complexity, an increase in the pressure
losses in the air-intake pipe and compiexity in the
strategies for the controlling of the opening of the
second throttle valve which result from interactions
between the relative positions of the two throttle
valves.

Furthermore, from document FR-A-2.599.805 a
device for actuating the air-intake throttle is known,
the actuator of which being of the spring balanced,
unidirectional, and variable reluctuance type. In ad-
dition to the fact that a device of this kind can only
increase the air-intake throttle opening, it exhibits
drawbacks in respect of the safety of the vehicle
driver. As a matter of fact, the air-intake throttle
position can be maintained only if the throtile con-
trol remains continuously on. A control failure may
result either in a fierce deceleration of the vehicle
or, worse, in a fierce uncontrollable acceleration.

An object of the present invention is, therefore,
to provide a control device for the air-intake throttle
valve for an internal-combustion engine propelling
a motor vehicle, comprising means for automati-
cally reducing the opening of the throttle valve
under the control of a control unit, this device being
simple, reliable and of low production cost.

Another object of the present invention is to
provide such a device, by means of which no
unpleasant reaction is transmitted to the accelera-
tor pedal during a reduction of the opening of the
throttle valve controlled by the control unit.

A further object of the present invention is to
provide such a device which, in insuring the stabil-
ity of the air throttle position in case of a control
failure, reduces the hazards for the vehicle driver.

These objects of the invention and others
which will emerge later are achieved by means of a
control device for the air-intake throttle valve of an
internal-combustion engine, of the type comprising
an accelerator pedal for normally controlling the
opening angle of the throttle valve, a spring for
returning this pedal towards an inactive position, an
actuator installed between the pedal and the throt-
tle valve in order selectively to reduce this opening
angle in relation to that which would be obtained as
a result of the sole action of the pedal, the actuator
consisting of a motor comprising a stator movable
in terms of rotation relative to the supporting struc-
ture of the throttle valve and coupled to the return
spring and to the accelerator pedal which controls
its angular position, and a rotor coupled in terms of
rotation to the throttle valve, said device being
characterized by coupling means provided between
the throtile valve and the stator for maintaining their
relative angular position in case of feed power cut
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of the motor, the device also possessing means for
feeding the motor in order to rotate selectively the
rotor and the throttle valve through a predeter-
mined angle corresponding to a desired reduction
of the opening angle of the latter, without this
rotation exerting any reaction on the accelerator
pedal via the stator.

Stops limit the relative movements of the throt-
tle valve and of the stator of the motor in relation to
the supporting structure of the device on the one
hand and of the throtile valve in relation to the
stator on the other hand.

According to a first embodiment of the inven-
tion, the motor is a mechanically non-reversible
two-way geared motor.

The rotor of the motor is coupled to a rotary
axle of the throttle valve by means of a frictional
coupling member generating a frictional torque
higher than that necessary for driving the throtile
valve in rotation and lower than that exerted by the
return spring of the pedal on the stator.

According to a second embodiment of the in-
vention, the motor is a mechanically reversible two-
way geared motor. The rotor of the motor is fixed
to the axie of the throttle valve.

A frictional member couples the rotor and the
stator with a frictional torque higher than that nec-
essary for driving the throttle vaive in rotation and
lower than the torque generaied by the return
spring on the stator.

In all these embodiments, the accelerator pedal
can be coupled to the actuator by means of a
cable passing over a winding shell carried by the
periphery of the stator of the motor.

In the accompanying drawing given purely by
way of example :

- Figure 1 is a diagrammatic perspective
view of the control device for the air-intake throttle
valve of an internal-combustion engine used for the
propuision of a motor vehicle, according to a first
embodiment of the invention,

- Figure 2 is a graph showing the angular
position of the throtile valve of the device accord-
ing to the invention as a function of an acceleration
control executed by depressing the accelerator
pedal, if appropriate with a correction made by
means of the actuator of the device according to
the invention, and

- Figures 3A and 3B are a diagrammatic plan
view of a second embodiment of the device ac-
cording to the invention and of a particular member
of this device respectively.

Reference is made to Figure 1 of the drawing,
which shows that a device according to a first
embodiment of the invention comprises a throttle
valve 1 mounted in an air-intake pipe 2 of an
internal-combustion engine, so as to be movable in
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terms of rotation about an axie 3 integral with the
throtile valve 1. A movable stop 4 projects from the
axle 3 in order to interact with a stationary counter-
stop 4 integral with the supporting structure of the
device, this countersiop 4 defining the maximum
closing position of the throtile vaive 1 in the intake
pipe 2. At the lefi-hand end (as seen in the Figure)
of the axie 3, the device can have an angular-
position sensor 5 which serves for supplying a
signal representing information on the angular posi-
tion of the throttle valve in relation to the supporting
structure to at least one control unit of the internal-
combustion engine intended more particularly for
the propulsion of a motor vehicle, as is well known
in the art.

The other (right-hand) end of the axle 3 is
coupled to an actuator 6 by means of a frictional
coupling member 7. This actuator 6 consists of a
mechanically non-reversible two-way geared motor
comprising a stator 8 and a rotor 9, the rotor of the
motor being aligned with the rotary axle of the
throttle valve, to which it is coupled by means of
the frictional coupling member 7. For example, with
such a geared electric motor, an electrical control
alone can modify the relative position of the rotor
and stator, in the two opposite directions of rota-
tion. According to the present invention, the stator
8 is movable in terms of rotation about the axle of
the rotor, and its angular position on this axie is
controlled by an accelerator pedal 10 coupled me-
chanically to the stator by means of a connection
indicated diagrammatically at. 11. Thus, depressing
the accelerator pedal 10 adjusts the angular posi-
tion of the stator 8. A spring 12 is fastened at one
end to the stator 8 and its other end to the support-
ing structure of the device, in order to exert a
restoring torque on the stator 8 and, at the same
time, on the accelerator pedal. When the spring 12
acts alone on the pedai 10, the latter occupies an
initial inactive "high" position.

The device also possesses various stops and
counterstops which limit the movements of the
various above-mentioned members in relation to
the supporting structure of the device or the move-
ments of these members relative to one another.
Thus, in addition to the movable stop 4 and the
stationary counterstop 4" there is on the axle 3, at
its right-hand end, as seen in Figure 1, a movable
stop 13 which interacts with a movable counterstop
13’ projecting axially from the stator of the motor,
in order to limit the opening position of the throtile
valve 1, set by depressing the pedal 10, as regu-
lated by the vehicle driver. The interaction of the
stops 4, 4 and 13, 13’ respectively in the absence
of any action on the accelerator pedal defines the
"high" position of the pedal and the closed position
of the throttle valve respectively. in the absence of
any control of the motor, contact between the stops
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13 and 13 is maintained as a result of the me-
chanical non-reversibility of the geared motor. A
second movable counterstop 14 angularly distant
from the counterstop 13 projects axially from the
stator, in order to limit the maximum anguiar de-
viation of the throttle valve in relation to that set by
the movable counterstop 13" when the motor acts
on the throttle valve in order to reduce the opening
angle of the latter, and for other purposes, as will
be seen in detail later.

Finally, a movable stop 15 projects from the
periphery of the stator 8 of the motor, in order to
interact with a stationary counterstop 15’ integral
with the supporting structure of the device, in order
to define the full opening position of the throtile
valve obtained as a result of the sole action of the
pedal 10 on this throttle valve.

The device is completed by means (not shown)
for feeding energy to the motor 8, these means
being controlled by a control unit which determines
the reduction in angular opening which the motor 6
is to impart to the throttle valve 3 in some situ-
ations, such as those mentioned above, for exam-
ple to prevent a skidding of the wheels of a motor
vehicle as the resuit of too high an engine torque
exerted on the wheels of this vehicle, in view of the
coefficient of friction of these on a particular road
surface, or to limit the speed of the vehicle to a
predetermined value which the vehicle must not
exceed.

According to an important characteristic of the
device according to the invention, the usefulness of
which will be seen later, the frictional coupling
member 7 consists of a disc 18 made of a frictional
material, this disc being gripped between two mu-
tually confronting coaxial ends 16 and 17 of the
axle of the throttle valve 1 and of the output shaft
of the rotor 9 of the motor 6 respectively. Thus, the
rotation of the rotor 9 of the motor is fransmitted to
the throtile valve by means of the frictional torque
generated by this friction disc 16. According to an
important characteristic of the present invention,
this frictional torque is below the forque exerted by
the return spring 12 on the stator 8 of the motor, so
that the latter forque can override the action of the
preceding torque in order to allow a rapid return of
the stator to the initial position when the pedal 10
returns to its inactive position, independently of a
possible angular deviation brought about previously
between the stator and the throttle vaive 1.

The functioning of the device illustrated in Fig-
ure 1 will now be described in conjunction with the
graph of Figure 2 which shows the angular position
of the throttle valve as a function of the accelera-
tion control, as adjusted by depressing the accel-
erator pedal 10. We first look at the functioning of
the device when the motor 6 does not introduce
any correction in the value of the angular position
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of the throttle valve, as results from the pressure
exerted on the pedal 10. The stator 8 then trans-
mits the desired angular position to the throtile
valve by means of the frictional coupling member
7, without any relative movement occurring be-
tween the stator 8 and the rotor 9, the motor 6 not
being excited by its feed means. This is repre-
sented by the curve portion 21 of the graph of
Figure 2. In this situation, the connection between
the pedal 10 and the throtile valve is direct.

Now if the conirol unit determines that the
vehicle is in a situation where it is important fo
reduce the opening of the throtile valve in order to
reduce the torque transmitted to the wheels of the
vehicle by the engine, this unit commands the
feeding of the motor 8, the effect of which is to free
the rotation of the rotor 9 relative to the stator 8 in
the anti-clockwise direction, locking at this rotor
from the ieft-hand end of the rotary axle of the
throttle valve 1 (Figure 1), in order thereby to
reduce the opening of the throttle valve by moving
the stop 13 away from the counierstop 13 integral
with the stator of the motor 6. This is represented
by the curve 22 of the graph of Figure 2.

The action of limiting the opening of the throitle
valve continues according to the curve 23 if the
acceleration control brough about by the pedal 10
is maintained, until it is no longer necessary to limit
the opening of the throttle valve.

The limiting action continues according to the
curve 24 if the acceleration control brought about
by the pedal 10 is reduced slowly from the point
22" in relation to the response time of the actuator,
the limitation control then eventually no longer be-
ing necessary (point 24').

The limiting action continues according to the
curves 25 and 26 if the acceleration control defined
by the pedal is reduced rapidly from the point 22,
The curve 25 corresponds to the rotation of the
throttle valve 1 until the contact of the movable
stop 4 on the stationary counterstop 4. The curve
26 corresponds to the action of the frictional cou-
pling member 7 which slides in order to restore
contact between the movable stop 13 and the
counterstop 13", without waiting for the return ac-
tion of the rotor 9. This function of the frictional
coupling member 7 is very important because it
makes-it possible to obtain a rapid and complete
return of the pedal 10 to its inactive position, with-
out waiting for the return of the motor to its initial
position.

The motor 6 makes it possible to obtain only
an opening of the throftle valve which is less than
that corresponding to the command given by the
pedal. A modification in the position of the rotor
causes no change in the tension of the return
spring. This arrangement ensures that the force
exerted on the pedal is not modified as a result of
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a variation in position of the throttle valve atirib-
utable to the motor 6. Thus, the driver then does
not feel any unpleasant reaction on the accelerator
pedal, in accordance with the aim pursued by the
present invention.

The motor can control the opening of the throt-
tle valve only between the position commanded by
the pedal (or by the action of the return spring in
the event of failure) and a closing position defined
by the counterstop 4" which regulates the opening
of the throttle valve under idling conditions. Also, in
case of a feed power cut of the motor 6, the
angular relationship of the throttle valve with re-
spect to the stator remains unchanged, thus pre-
venting any fierce speed variation of the vehicle.
The mechanical coupling between the stator and
the output shaft of the geared motor 6 permits to
obtain this feature which ensures the safety of the
device.

It was seen above that the movable counter-
stop 14 projecting from the stator of the motor 6
serves for limiting the reduction of the opening of
the throttle valve atiributable to this motor when it
is actuated. This counterstop provides another ad-
vantageous result. In fact, it happens that, for var-
ious reasons (icing up, eic.), the throttle valve re-
mains blocked in its closing position when the
vehicle is started. In this case, by depressing the
pedal 10 as far as it will go, the counterstop 14 can
be forced against the movable stop 13 as a result
of a rotation in the clockwise direction (looking at
the device axially from the left of Figure 1), in order
at the same time to detach the mlovable stop 4
from the stationary counterstop 4 and thereby
release the throttle valve in a simple way and at
low cost. To allow such a release, the maximum
amount of angular correction is limited by the ac-
tuator to a value slightly below the maximum an-
gular amount of rotation of the throttle valve. The
actuator thus conirois the position of the throttle
valve between the position required by the pedal
and either the closing position of the throttle valve
or the lower limit defined by the position of the
counterstop 14 on the stator 8 of the motor 6.

Figures 3A and 3B illustrate a second embodi-
ment of the device according to the invention. In
these Figures, reference numerais identica to those
used in Figure 1 denote members identical or
similar to the corresponding members of the de-
vice of Figure 1. In this embodiment, the rotor 9 is
integral with the rotary axle of the throttle valve 1.
The notched disc 30 is fastened coaxially on the
rotary axle of the throtile vaive 1 which thus also
forms the rotor of the motor 8. The sliding neces-
sary for the rapid return of the accelerator pedal to
the inactive position is then provided between the
stator and the rotor of the motor 6 as a result of a
mechanical reversibility of the geared motor used
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in this embodiment. This embodiment of the inven-
tion also possesses a frictional coupling member
32 (represented by broken lines) between the sta-
tor 8 of the motor and a disc 30 integral with the
rotor. In the customary operating mode, contact
between the stops 13 and 13 is obtained by
means of the frictional torque between the stator
and the rotor. The advantage of this arrangement is
that it is not necessary to feed energy to the motor
in this mode. The frictional torque is lower than the
torque generated by the return spring on the stator
and higher than the torque necessary for driving
the throttle valve in rotation.

The embodiment of Figures 3A and 3B also
differs from that of figure 1 in the use made of the
notched disc 30 to define the stops 4 and 13
integral with the throttle valve 1 and their inter-
action with the counterstops 4" and 13". As shown
in Figure 3B, the stops 4 and 13 are defined by
radial ends of two peripherai notches cut out in the
disc 30, the dimensions of these notches allowing a
certain deflection of the counterstops 4 and 13 in
relation to the stops 4 and 13 respectively. The
latter are thus integral with the rotor in this embodi-
ment. The counterstop 4’ remains integral with the
supporting structure of the device according to the
invention, whilst the stop 13’ projects from the
stator of the motor 6, as in the embodiment de-
scribed previously.

According to an advantageous arrangement
which can be incorporated in the device according
to the invention and which is shown in Figure 3A,
the connection 11 between the pedal 10 and the
stator 8 of the motor is made by a cable which
passes along a groove 19 extending round the
periphery of the stator of the motor 6, according to
the various possible forms known for the winding
shells of such a cable in conventional control de-
vices for the opening of a throttle valve. This im-
proves the compaciness of the device according to
the invention.

Thus, in accordance with the aims pursued, the
various above-described embodiments of the con-
trot device for an air-intake throttle vaive according
to the invention make it possible to obtain a con-
trolled reduction in the opening of the throttle valve
as a function of certain circumstances, namely
skidding of the wheels, exceeding a critical speed,
etc., without this correction causing an unpleasant
reaction force to be fransmitted to the accelerator
pedal, this being achieved by means of simple and
reliable means inexpensive to put into practice.
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Claims

1. Control device for the air-intake throttle valve
of an internal-combustion engine, of the type com-
prising an accelerator pedal for normalily controlling
the opening angle of the throttle valve, a spring for
returning this pedal towards an inactive position,
and an actuator installed between the pedal and
the throttle valve in order selectively to reduce this
opening angle in relation to that which wouid be
obtained as a result of the sole action of the pedal,
the actuator consisting of a motor (6) comprising a
stator (8) movable in terms of rotation relative to
the supporting structure of the throttle valve (1) and
coupled to the return spring and to the accelerator
pedal (10) which controls its angular position, and a
rotor (9) coupled in terms of rotation to the throttle
valve, said device being characterized in that it
comprises coupling means provided between the
throttle valve and the stator for maintaining their
relative angular position in case of feed power cut
of the motor, the device also possessing means for
feeding the motor in order to rotate selectively the
rotor (9) and the throttle vaive (1) through a pre-
determined angle corresponding to a desired re-
duction of the opening angle of the latter, without
this rotation exerting any reaction on the accelera-
tor pedal (10) via the stator (8).

2. Device according to Claim 1, characterized
in that the return spring (12) exerts a torque on the
stator of the motor in order to return the accelerator
pedal (10) towards its inactive position when the
latter ceases to be depressed.

3. Device according fo either one of Claims 1
and 2, characterized in that the motor is a me-
chanically non-reversible two-way geared motor.

4. Device according to Claim 3, characterized
in that the rotor of the geared motor is coupied to a
rotary axle of the throttle valve by means of a
frictional coupling member (7) generating a fric-
tional torque higher than that necessary for driving
the throttle valve in rotation and lower than that
exerted by the return spring of the pedal on the
stator.

5. Device according to Claim 4, characterized
in that the throttle valve (1), the ouiput shaft (9) of
the geared motor and the coupling member (7) are
coaxial, the coupling member (7) consisting of two
mutuaily confronting ends (16, 17) of the rotary
axles of the throttle valve (1) and of the rotor (9)
respectively and of a member (18) made of a
friction material interposed between these two
ends.

6. Device according to either one of Claims1
and 2, characterized in that the motor is a me-
chanically reversible two-way geared motor the ro-
tor of which is coupled to the body of the stator by
a frictional member (32) with a frictional torque
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lower than the torque generated by the return
spring on the stator and higher than that necessary
for driving the throttle valve in rotation.

7. Device according to Claim 6, characterized
in that the rotor (9) of the motor is integral with the
axie of the throttle valve.

8. Device according to any one of the preced-
ing Claims, characterized in that it possesses a
movable stop (13) integral with the throttle valvle
and interacting with a movable counterstop (13)
integral with the stator of the motor, in order, when
the actuator is inactive, to define the opening posi-
tion of the throttle valve, as reguiated by the pedal.

9. Device according to any one of the preced-
ing Claims, characterized in that it possesses a
movable counterstop (14) integral with the stator
and, if appropriate, interacting with the movable
stop (13), in order to define the maximum angular
correction determined by the actuator.

10. Device according to any one of the preced-
ing Claims, characterized in that it possesses a
movable stop (4) integral with the throttle valve and
interacting with a stationary counterstop (4') carried
by the supporting structure of the throttle valve, in
order to define the maximum closing position of the
throttle valve.

11. Device according to any one of the preced-
ing Claims, characterized in that it possesses a
movable stop (15) integral with Ithe stator and inter-
acting with a counterstop (15) integral with the
supporting structure, in order to define the full
opening position of the throitle valve.

12. Device according to any one of Claims 9 to
11, characterized in that the stops and counter-
stops are arranged in such a way that the actuator
cannot return the throttle valve to a completie clos-
ing position when the accelerator pedal is com-
pletely depressed.

13. Device according to any one of Claims 1 to
7. characterized in that it possesses a disc 30
integral with the rotary axie of the throtile valve and
having two notches defining stops (4, 13) interact-
ing respectively with a stationary counterstop (4')
and a movable couterstop (13) integral with the
structure and with the stator respectively, in order
to define respectively the maximum closing posi-
tion of the throttle valve and the opening position of
the throttle valve when the actuator is inactive.

14 Device according to any one of the preced-
ing Claims, characterized in that the accelerator
pedal is coupied to the actuator by means of a
cable (11) passing over a winding shell carried by
the periphery of the stator of the motor.
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