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(54) Title: CONTROL SYSTEM OF AT LEAST ONE FLAP OF A FLUID DUCT AND FLUID DUCT SYSTEM

(57) Abstract: The present invention relates to a control
System (28) of at least one flap (24) of a fluid duct (22),
in particular of an intake System (10), in particular of an
internal combustion engine, in particular of a motor
vehicle, and a fluid duct System. At least one swivel axis
(26) is connected off-centered to the at least one flap (24).
By the at least one swivel axis (26) the at least one flap
(24) can be swiveled in the fluid duct (22) between posi-
tions with different degrees of opening. At least one swiv-
el lever (30) is connected to the at least one swivel axis
(26) for pivoting the at least one swivel axis (26). At least
one elastic working return element (46) is connected dir-
ectly or indirectly to the at least one swivel lever (30). The
at least one return element (46) forces the at least one flap
(24) toward a home position. An actuating lever (36) is
mounted to a housing part of the fluid duct (22) swiveling
round a rotation axis (38). The actuating lever (36) is
mounted to the swivel lever (30) swiveling round a con-
nection axis (32). The actuating lever (36) has a working
surface (44) in which the at least one return element (46)
applies to the actuating lever (36). The rotation axis (38),
the connection axis (32) and the swivel axis (26) are par-
allel to each other. A distance (42) radial to at least one of
the respective axis (32, 38) between the rotation axis (38)
and the connection axis (32) and/or between the swivel
axis and the connection axis and/or the working surtace

(44) and the connection axis (32) and/or between the working surface and the rotation axis is varying dependent on the opening/clos -
ing position of the at least one flap (24).
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Control system of at least one flap of a fluid duct
and fluid duct system

Technical Field

The present invention relates to a control system of at least one flap of a fluid duct, in
particular of an intake system, in particular of an internal combustion engine, in particu-
lar of a motor vehicle, having at least one swivel axis, which is connected off-centered
to the at least one flap and by which the at least one flap can be swiveled in the fluid
duct between positions with different degrees of opening, having at least one swivel
lever, which is connected to the at least one swivel axis for pivoting the at least one
swivel axis, and having at least one elastic working return element, which is connected
directly or indirectly to the at least one swivel lever and which forces the at least one
flap toward a home position.

Further the present invention relates to a fluid duct system with at least one fluid duct, in
particular of an intake system, in particular of an internal combustion engine, in particu-
lar of a motor vehicle, comprising at least one control system of at least one flap having
at least one swivel axis, which is connected off-centered to the at least one flap and by
which the at least one flap can be swiveled in the at least one fluid duct between posi-
tions with different degrees of opening, having at least one swivel lever, which is con-
nected to the at least one swivel axis for pivoting the at least one swivel axis, and hav-
ing at least one elastic working return element, which is connected directly or indirectly
to the at least one swivel lever and which forces the at least one flap toward a home
position.

State of Technology

The US 2008/0223025 A1 discloses a passive, exhaust pressure actuated valve as-
sembly for placement inside a tubular exhaust conduit which is pivotally mounted to an
off-center axle for rotation between fully closed and fully opened positions. A bias ele-
ment forces the valve flap toward the fully closed position. The valve flap is shaped in a
manner enabling use of the interior surface of the exhaust conduit to define stops at the
full closed and full opened positions. The valve flap shape, in conjunction with the bias
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element arrangement, enables the flap to lie substantially parallel to a longitudinal axis
of the conduit in the fully opened position, which provides for minimum back pressure in
the conduit. The valve assembly finds particular advantageous use inside the bypass
through pipe of a muffler assembly.

It is an object of the invention to provide a control system and a fluid duct system of the
above-mentioned kind, where the at least one flap has improved opening and/or closing
characteristics.

Disclosure of Invention

The object is achieved with the control system by an actuating lever, which is mounted
to a housing part of the fluid duct swiveling round a rotation axis and which is mounted
to the swivel lever swiveling round a connection axis and which has a working surface in
which the at least one return element applies to the actuating lever, wherein the rotation
axis, the connection axis and the swivel axis are parallel to each other and wherein a
distance radial to at least one of the respective axis between the rotation axis and the
connection axis and/or between the swivel axis and the connection axis and/or the
working surface and the connection axis and/or between the working surface and the
rotation axis is varying dependent on the opening/closing position of the at least one
flap.

Favourably, a two-lever-system is used for controlling the at least one flap. According to
the invention, the relationships of the levers are varying during a movement of the at
least one flap. The length of the respective lever arms for realizing a torque at a respec-
tive axis is defined by the radial distance of the axis/working surface each. The torque
which can apply on the swivel axis can vary dependent on the opening/closing position
of the at least one flap. The opening/closing position of the at least one flap corresponds
to a rotation angle of the swivel axis. So, the torque on the swivel axis can depend on
the rotation angle. The torque on the swivel axis can be caused by a prestressing force
or a reset force of the at least one return element and/or an opening force caused by
the fluid pressing against the at least one flap.
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Particularly, a course of torque dependent on the rotation angle of the swivel axis can
be a kind of sinusoidal. Favourably, the torque can have a maximum at a rotation angle
of 0° based on the home position for the at least one flap. The torque can have a re-
duced value, in particular a minimum, at a rotation angle which corresponds to a degree

of opening of the at least one flap of 70°.

With the inventive two-lever-system a slope of the torque with the opening angle can be

steeper compared to an one-lever-system known from state-of-the-art.

Advantageously, the stiffness, in particular the spring constant, of the system, in particu-
lar the return element, can be between approximately 1000 N/m and 2000 N/m, prefer-

ably approximately 1414 N/m.

The opening and closing of the at least one flap can be passive controlled automatically
by coaction of a fluid pressure and a force by the at least one return element.

The flap on the one hand can be moved passively by the mass flow rate of the fluid
through the fluid duct or the difference of pressure upstream and downstream the flap

respectively.

On the other hand the at least one return element can passively force the at least one
flap against external forces toward its home position. External forces can be caused in
particular by the fluid current through the fluid duct. The at least one flap can be moved
by such an external force against the force of the at least one return element in a posi-
tion different from its home position. The at least one return element can return the at

least one flap in its home position when the external force decreases.

Advantageously, no active element, in particular no electric actuator system, particularly
no motor, is required for the operation of the control system, in particular for generating
and/or changing the torque on the swivel axis. The levers and the at least one return
element are passive elements. The control system can work completely passive. Addi-
tionally, the construction so can be realized easier, more robust, more reliable and/or

lighter.
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Preferably, no mass element, in particular no balancing weight, is required for the oper-
ation of the control system, in particular for generating and/or changing the torque.
Thus, the control system can be less sensitive to variations of its mounting orientation.
The control system and/or the at least one flap can be mounted in different orientations.
Particularly, the at least one flap can be orientated in its home position horizontally or
vertically. Further, the construction can be realized easier, more robust, more reliable

and/or lighter.

Particularly, the torque on the swivel axis can be tuned according to the requirements of
the fluid duct.

The length of the levers of the two-lever-system each can be shorter compared to an
one-lever-system. Thus, the space required for pivoting the levers can be reduced. Fur-
ther a size of the at least one return element can be reduced. Thus, the durability of the

at least one return element can be improved.

Altogether, the installation space required by the inventive two-lever-system can be

smaller compared to the one-lever-system.

Preferably, the at least one return element can be a separate component. Thus, the at
least one return element can easy be replaced. Particularly, different types of return el-
ements can be used with the control system according to the requirements.

With the two-lever-system the choice of applicable return elements can be increased.

Advantageously, a stiffness of the at least one return element can be increased com-
pared to a one-lever-system. Thus, a durability of the at least one return element can be
further improved.

Advantageously, a radial distance between the swivel axis and the connection axis can
be constant. Particularly, this radial distance can be between approximately 8 mm and
16 mm, preferably 12 mm.
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Advantageously, the radial distance between the rotation axis and the working surface
44 can be constant. Particularly, this radial distance can be between approximately 11

mm and 19 mm, preferably 15 mm.

Advantageously, the radial distance between the rotation axis and the connection axis
can vary dependent on the opening/closing position of the at least one flap. Particularly,
this radial distance can vary between approximately 35 mm and 60 mm, preferably ap-
proximately between 40 mm and 60 mm. Particularly, this radial distance in the home
position of the at least one flap can be between approximately 42 mm and 48 mm, pref-
erably 45 mm.

A ratio of the radial distance between the swivel axis and the connection axis to the ra-
dial distance between the rotation axis and the working surface 44 can be between ap-
proximately 3/5 and 6/5, preferably approximately 4/5.

A ratio of the radial distance between the rotation axis and the connection axis to the
radial distance between the swivel axis and the connection axis can be between ap-
proximately 35/12 and 60/12, preferably between approximately 45/12 and 60/12.

Particularly, the home position of the at least one flap can correspond to its closed posi-
tion. In its closed position the at least one flap can minimize an orifice of the fluid duct
there. Preferably, in its closed position the at least one flap can fully close the fluid duct.
In its open position the at least one flap can maximize the orifice of the fluid duct there.

Preferably, in its open position the at least one flap can fully open the fluid duct.

Advantageously, the swivel lever and/or the actuating lever can be elongated levers.
Alternatively the levers can be realized as part of an element each which can be some-
how shaped.

In terms of the invention, the swivel axis, the connection axis and/or the rotation axis
each can be realized by a virtual or a real axis each, which can act as a center of rota-
tion for the respective lever.
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Advantageously, the swivel axis and/or the connection axis and/or the rotation axis can
be realized by a pin-like or rod-like element each.

Particularly, the swivel axis can be configured in one piece or in several parts with the at
least one flap and/or the at least one swivel lever.

Particularly, the connection axis can be configured in one piece or in several parts with

the at least one swivel lever of the at least one actuating lever.

Particularly, a direction component of a force of the at least one return element can be
crosswise, preferably almost perpendicular, to the rotation axis and/or the connection
axis. Thus, the at least one return element can cause a respective torque acting on the
rotation axis and/or the connection axis. Particularly, the direction of the force of the at
least one return element can be crosswise, preferably perpendicular, to the actuating

lever.

The at least one flap can be shaped accordant to the interior surface of the fluid duct.
Thus, the at least one flap can close the orifice completely. In its open position, the at
least one flap can lie substantially parallel to a longitudinal axis of the fluid duct.

Advantageously, the control system of the at least one flap can be used with an intake
system of an internal combustion engine of a motor vehicle. With the at least one flap a
current of combustion air through an air duct can be affected. The combustion air can
be led to an air cleaner or to the internal combustion engine.

Particularly, the fluid duct with the at least one flap with the control system can be part
of a fluid duct system having at least two fluid ducts. Preferably, the at least two fluid
ducts can be parallel relating to a fluid flow.

The invention is not limited to an internal combustion engine of a motor vehicle. The
invention can also be applied for other kinds of internal combustion engines, particularly
industrial engines. The invention can further be applied for other kinds of fluid systems,
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in particular for gases or liquids. It can also be used for an exhaust system of an internal
combustion engine of a motor vehicle. Alternatively, it can be used for an inside air sys-
tem of a motor vehicle. Particularly, the invention can be used with a clean side duct or

a charged air duct.

According to a favorable embodiment the distance between the rotation axis and the
connection axis and/or between the swivel axis and the connection axis and/or between
the working surface and the connection axis and/or between the working surface and
the rotation axis can vary automatically dependent on the opening/closing position of
the at least one flap. Thus, the respective torque(s) can be changed automatically.

According to another favorable embodiment the actuating lever or the swivel lever can
have an elongated guidance element, in particular a guidance groove, especially a long
hole, and the swivel lever or the actuating lever can have an actuating element, in par-
ticular a pivot, which can be movable arranged in/at the guidance element wherein the

actuating element can realize the connection axis.

The actuating element can be guided along the guidance element. In this way, the con-
nection axis can exactly be moved relative to the rotation axis and/or the working sur-
face or relative to the swivel axis respectively. In the guidance groove the actuating el-
ement can be guided on opposite sides. Thus, the guidance can be further improved.

Preferably, the course of the guidance element can be predetermined in order to
achieve specific opening/closing characteristics of the at least one flap.

According to another favorable embodiment the guidance element can extend from ra-
dial inside to radial outside relating to the rotation axis.

According to another favorable embodiment the guidance element can at least partially
be straight.

According to a further favorable embodiment the guidance element can at least partially
be curved.



10

15

20

25

30

WO 2015/067445 PCT/EP2014/072084

Preferably, a radial outer face of the curved guidance element can face the swivel axis.

According to another favorable embodiment the working surface can be arranged be-
tween the connection axis and the rotation axis. In this way, a force transmission from
the at least one return element to the actuating lever can be improved. Besides, the re-
quired installation space can be further reduced.

Particularly, the working surface can be arranged nearby the rotation axis.

According to another favorable embodiment the working surface and the swivel axis of
the flap can be on opposite sides of the actuating lever. Thus, the installation space of

the control system can be further reduced.

According to a further favorable embodiment the at least one return element can have
at least one bias element. In this way, the opening and closing characteristics of the at

least one flap can be further improved.

Particularly, the at least one return element can have at least one spring element. The
spring element can comprise/be a helical compression spring and/or a traction spring
and/or a compression spring and/or a torsion spring and/or a tension spring and/or a
coil spring or another kind of spring.

Advantageously, the at least one flap can comprise some soft material. With the soft
material the airtightness can further be improved. Particularly, the at least one flap can

be overmolded with the soft material.

Advantageously, the control system can comprise a damper system. With a damper
system oscillation of the at least one flap can be reduced. Preferably, oscillations can be
avoided.

The object is further achieved with the fluid duct system by an actuating lever, which is

mounted to a housing part of the fluid duct swiveling round a rotation axis and which is
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mounted to the swivel lever swiveling round a connection axis and which has a working
surface, in which the at least one return element applies to the actuating lever, wherein
the rotation axis, the connection axis and the swivel axis are parallel to each other and
wherein a distance radial to at least one of the respective axis between the rotation axis
and the connection axis and/or between the swivel axis and the connection axis and/or
between the working surface and the connection axis and/or between the working sur-
face and the rotation axis is varying dependent on the opening/closing position of the at
least one flap.

The above-mentioned advantages and an characteristic features of the inventive control
system apply analogously to the inventive fluid duct system and its favorable embodi-

ments and vice versa.
According to a favorable embodiment the fluid duct system can have at least two fluid
ducts. Preferably, at least two of the fluid ducts can be parallel relating to a fluid flow.

Thus, fluid can flow through one or more fluid ducts.

Particularly, at least two of the fluid ducts can have approximately equal cross-section
areas especially over the whole length.

At least two of the fluid ducts can have separate housings.
At least two of the fluid ducts can be realized in one common housing. The common
duct housing can be separated into at least two sections especially by at least one inte-

rior baffle to realize the different fluid ducts.

According to another favorable embodiment at least one of at least two fluid ducts can
have a different flap and/or control system or no flap and/or no control system.

With different flaps and/or control systems, the fluid ducts can be opened under different
operating conditions.

Particularly, fluid always can flow through the at least one fluid duct without flap.
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The at least one fluid duct with at least one flap can be switched on and off into a kind of
bypass mode. Dependent on operating conditions, a fluid flow through the at least one
fluid duct with the at least one flap can be controlled by the respective control system.
The at least one flap can open automatically when the flow rate is exceeding a specific
value. The at least one flap can close when the air flow rate falls below a specific value.

Advantageously, the fluid duct system can be used with an intake system of an internal
combustion engine. The orifice flap in an air duct, in particular for dirty air or untreated
air, parallel to a constantly open air duct, in particular for dirty air or untreated air, can

reduce orifice noise at low fluid mass flow rates.

Brief Description of Drawings

The present invention together with the above-mentioned and other objects and ad-
vantages may best be understood from the following detailed description of the embod-
iments, but not restricted to the embodiments, wherein is shown schematically

figure 1 an intake system of an internal combustion engine of a motor vehicle
comprising an air filter and an air duct system with two air ducts, wherein

one of the air ducts has a flap with a control system;

figure 2 a local section of the air duct system of figure 1, wherein the flap is closed;

figure 3 the local section of the air duct system of figure 2 from a different angle;

figure 4 the local section of the air duct system of figure 2, wherein the flap is half-
opened;

figure 5 the local section of the air duct system of figures 2 and 4, wherein the flap

is fully opened;
figure 6 a local section of an air duct system with an alternative control system for
the flap.

In the drawings, equal or similar elements are referred to by equal reference numerals.
The drawings are merely schematic representations, not intended to portray specific

parameters of the invention. Moreover, the drawings are intended to depict only typical



10

15

20

25

30

WO 2015/067445 PCT/EP2014/072084
11

embodiments of the invention and therefore should not be considered as limiting the
scope of the invention.

Embodiment(s) of Invention

Figure 1 depicts an air intake system 10 of an internal combustion engine of a motor
vehicle comprising an air filter 12 and an air duct system 14. The air duct system 14 is
mounted upstream on a housing 16 of the air filter 12. An air outlet 18 of the housing 16
of the air filter 12 is connected by a not shown clean air pipe with the internal combus-
tion engine. In figures 2 to 5 the air duct system 14 is shown in different perspectives
and operational states.

The air duct system 14 has two air ducts, namely a main air duct 20 and a bypass air
duct 22. The air ducts 20 and 22 are parallel relating to an air flow. Thus, air can flow
through one or both air ducts 20 and 22. The air ducts 20 and 22 have approximately
equal cross-section areas over their whole length. Each air duct 20 and 22 leads to an
air inlet of the housing 16 of the air filter 12, which is hidden in figure 1.

A flap 24 is inside of the bypass air duct 22. With the flap 24 a current of combustion air
through the bypass air duct 22 can be affected. The main air duct 20 has no flap.

The flap 24 is shaped accordant to the interior surface of the bypass air duct 22. The
flap 24 is swivel-mounted to the bypass air duct 22 by a swivel axis 26. The swivel axis
26 is connected off-centered to the flap 24. The swivel axis 26 is part of a two-lever-
control system 28 for controlling the flap 24. The flap 24 can be swiveled by the swivel
axis 26 between positions with different degrees of opening. In its closed position,
shown in figures 1 to 3, the flap 24 closes the orifice completely. The closed position is
the home position of the flap 24. In its open position, shown in 5, the flap 24 lies sub-
stantially parallel to a longitudinal axis of the bypass air duct 22.

The swivel axis 26 is pivot-mounted in the housing of the bypass air duct 22. Outside
the bypass air duct 22, one end of the swivel axis 26 is fixed to an elongated swivel lev-
er 30. The swivel axis 26 can be pivoted by the swivel lever 30. Contrariwise the swivel
lever 30 can be swiveled by the swivel axis 26. The swivel lever 30 extends perpendicu-
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lar to the swivel axis 26 approximately parallel to a plane of the flap 24. A free end of
the swivel lever 30 thereby is on the same side of the swivel axis 26 like the flap 24.

A connection axis 32 realized by a pivot is fixed permanently to the swivel lever 30 near
its free end. The connection axis 32 is parallel to the swivel axis 26. It extends on the
side of the swivel lever 30, which is opposite to the flap 24.

A distance 34 radial to the swivel axis 26 between the swivel axis 26 and the connection
axis 32 is constant. For the sake of clarity, the radial distance 34 is marked only in figure
4 with a reference numeral. The radial distance 34 is 12 mm.

Further, the control system 28 has an elongated actuating lever 36. The actuating lever
36 is mounted to the housing of the bypass air duct 22 swiveling round a rotation axis
38. The rotation axis 38 is realized by a machine bolt. The rotation axis 38 is parallel to
the swivel axis 26 and parallel to the connection axis 32. The rotation axis 38 is ar-
ranged on a side of the bypass air duct 22 which circumferential is far from the swivel
axis 26. The actuating lever 36 is perpendicular to the rotation axis 38, to the connection
axis 32 and to the swivel axis 26 each. In the closed position of the flap 24 the actuating
lever 36 extends approximately tangential to the radial outer circumferential side of the

bypass air duct 22.

The actuating lever 36 has near its end which is opposite to the rotation axis 38 a long
hole 40. The long hole 40 serves as a guidance element for the connection axis 32. The
long hole 40 has a straight shape. In longitudinal direction the long hole 40 extends ra-
dial to the rotation axis 38 from radial inside to radial outside.

The connection axis 32 is supported shiftable in the long hole 40. In the guidance
groove of the long hole 40 the connection axis 32 is guided on opposite sides. The ac-
tuating lever 36 is mounted to the swivel lever 30 swiveling round the connection axis
32 in the long hole 40.

A distance 42 radial to the rotation axis 38 between the rotation axis 38 and the connec-

tion axis 32 can be changed automatically dependent on the opening/closing position of
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the flap 24. This radial distance 42 can vary between approximately 45 mm and 60 mm.
In the closing position of the flap 24 the radial distance 42 is 45 mm.

A ratio of the radial distance 42 between the rotation axis 38 and the connection axis 32
to the radial distance 34 between the swivel axis 26 and the connection axis 32 can be
between approximately 45/12 and 60/12.

The actuating lever 36 further has a working surface 44 in which a return element 46
applies to the actuating lever 36. The working surface 44 and the swivel axis 26 are on
opposite sides of the actuating lever 36. The working surface 44 is between the connec-
tion axis 32 and the rotation axis 38 nearby the rotation axis 38.

A distance radial to the rotation axis 38 between the rotation axis 38 and a center of the
working surface 44 is constant. This radial distance 48 is 15 mm.

A ratio of the radial distance 34 between the swivel axis 26 and the connection axis 32
to the radial distance 48 between the rotation axis 38 and the working surface 44 is
constant. It is approximately 4/5.

A distance radial to the connection axis 32 between the working surface 44 and the
connection axis 32 is also varying automatically dependent on the opening/closing posi-
tion of the flap 24.

A length of the respective lever arms for realizing a respective torque at a respective
axis is defined by the respective radial distances 34, 42 and 48 of the axis /working sur-

face each.

The return element 46 is realized by an elastic working helical compression spring. The
return element 46 rests with one end on the working surface 44 of the actuating lever
36. With the other end the return element 46 rests on a support 50 of the housing of the
bypass air duct 22. The return element 46 is prestressed. The spring constant of the
return element 46 is around 1414 N/m.
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A force transmission from the return element 46 to the actuating lever 36 is almost tan-
gential to a virtual circle around the rotation axis 38. In the closed position of the flap 24
a direction of the force caused by the return element 46 is almost perpendicular to a
plane which is spanned by the rotation axis 38 and the connection axis 32. The return
element 46 causes a force which can effect a torque acting on the rotation axis 38

and/or the connection axis 32.

The return element 46 is connected indirectly by the actuating lever 36 to the swivel
lever 30. Thus, the return element 46 can cause a force which effects a respective
torque on the swivel axis 26. The return element 46 forces the at least one flap 24 to-

ward its close position.

Combustion air is sucked into the main air duct 20 during operation of the internal com-
bustion engine. The flow direction of the combustion air is indicated in figure 1 by an

arrow 52.

Initially, the bypass air duct 22 is closed by the flap 24. With help of the swivel lever 30
and the actuating lever 36 the return element 46 forces the flap 24 against external
forces in its home position. External forces can be caused for example by a pressure
difference on opposed sides of the flap 24. The torque applied on the swivel axis 26 is
caused by the force of the return element 46 and an opening force of the air flow acting
on the flap 24.

The flap 24 opens automatically when the air flow rate is exceeding a specific value.
The flap 24 is controlled passively by the volume flow rate of the air through the bypass
air duct 22.

Dependent on operating conditions, the air flow through the bypass air duct 22 is con-
trolled by the control system 28. The direction of any air flow through the bypass air duct
22 is indicated in figure 1 by an arrow 54. Figure 4 shows the flap 24 in half open posi-
tion. In figure 5 the flap 24 is shown in its open position.
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For opening, the flap 24 swivels in direction 54 of the air flow. Thereby, it turns the
swivel axis 26. The swivel axis 26 swivels the swivel lever 30. With the connection axis
32, the swivel lever 30 swivels the actuating lever 36 against the force of the return el-
ement 46.

During the opening process of the flap 24, the connection axis 32 is guided along the
long hole 40. The connection axis 32 is moved away from the rotation axis 38 and the
working surface 44. The course of the long hole 40 is predetermined in order to achieve

specific opening/closing characteristics of the flap 24.

By the movement of the connection axis 32 in the long hole 40, the relationship of the
levers is varying during the movement of the flap 24. The torque on the swivel axis 26

varies dependent on the opening/closing position of the flap 24.

The opening/closing position of the at least one flap 24 corresponds to a rotation angle
of the swivel axis 26. So the torque is depend on the rotation angle. A course of torque
dependent on the rotation angle of the swivel axis 26 is a kind of sinusoidal. The torque
has a maximum at a rotation angle of 0° based on the close position of the flap 24. The
torque has a reduced value at a rotation angle which corresponds to an degree of open-
ing of the flap 24 of 70%.

When the air mass flow decreases the return element 46 with help of the actuating lever
36, the swivel lever 30 and the swivel axis 26 returns the flap 24 in direction of its close
position.

Combustion air always can flow through the main air duct 20. The bypass air duct 22 is
switched on and off into a kind of bypass mode.

Figure 6 depicts a second embodiment of a control system 28. Different to the first em-
bodiment, in the second embodiment a long hole 140 is curved. A radial outer face of
the curved long hole 140 faces the swivel axis 26.
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Claims

Control system (28) of at least one flap (24) of a fluid duct (22), in particular of an
intake system (10), in particular of an internal combustion engine, in particular of a
motor vehicle, having at least one swivel axis (26), which is connected off-centered
to the at least one flap (24) and by which the at least one flap (24) can be swiveled
in the fluid duct (22) between positions with different degrees of opening, having at
least one swivel lever (30), which is connected to the at least one swivel axis (26)
for pivoting the at least one swivel axis (26), and having at least one elastic working
return element (46), which is connected directly or indirectly to the at least one
swivel lever (30) and which forces the at least one flap (24) toward a home position,
characterized in that an actuating lever (36), which is mounted to a housing part of
the fluid duct (22) swiveling round a rotation axis (38) and which is mounted to the
swivel lever (30) swiveling round a connection axis (32) and which has a working
surface (44) in which the at least one return element (46) applies to the actuating
lever (36), wherein the rotation axis (38), the connection axis (32) and the swivel ax-
is (26) are parallel to each other and wherein a distance (42) radial to at least one of
the respective axis (32, 38) between the rotation axis (38) and the connection axis
(32) and/or between the swivel axis and the connection axis and/or the working sur-
face (44) and the connection axis (32) and/or between the working surface and the
rotation axis is varying dependent on the opening/closing position of the at least one
flap (24).

Control system according to claim 1, characterized in that the distance (42) be-
tween the rotation axis (38) and the connection axis (32) and/or between the swivel
axis and the connection axis and/or between the working surface (44) and the con-
nection axis (32) and/or between the working surface and the rotation axis is varying
automatically dependent on the opening/closing position of the at least one flap.
Control system according to claim 1 or 2, characterized in that the actuating lever
(36) or the swivel lever has an elongated guidance element, in particular a guidance
groove, especially a long hole (40; 140), and the swivel lever (30) or the actuating
lever has an actuating element, in particular a pivot, which is movable arranged in/at
the guidance element (40; 140) wherein the actuating element realizes the connec-

tion axis (32).
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Control system according to claim 3, characterized in that the guidance element
(40; 140) element extends from radial inside to radial outside relating to the rotation
axis (38).

Control system according to claim 3 or 4, characterized in that the guidance ele-
ment (40) at least partially is straight.

Control system according to one of the claims 3 to 5, characterized in that the
guidance element (140) at least partially is curved.

Control system according to one of the previous claims, characterized in that the
working surface (44) is arranged between the connection axis (32) and the rotation
axis (38).

Control system according to one of the previous claims, characterized in that the
working surface (44) and the swivel axis (26) of the flap (24) are on opposite sides
of the actuating lever (30).

Control system according to one of the previous claims, characterized in that the
at least one return element (46) has at least one bias element.

Fluid duct system (14) with at least one fluid duct (22), in particular of an intake sys-
tem (10), in particular of an internal combustion engine, in particular of a motor vehi-
cle, comprising at least one control system (28) of at least one flap (24) having at
least one swivel axis (26), which is connected off-centered to the at least one flap
(24) and by which the at least one flap (24) can be swiveled in the at least one fluid
duct (22) between positions with different degrees of opening, having at least one
swivel lever (30), which is connected to the at least one swivel axis (26) for pivoting
the at least one swivel axis (26), and having at least one elastic working return ele-
ment (46), which is connected directly or indirectly to the at least one swivel lever
(30 and which forces the at least one flap (24) toward a home position, character-
ized in that an actuating lever (36), which is mounted to a housing part of the fluid
duct (22) swiveling round a rotation axis (38) and which is mounted to the swivel
lever (30) swiveling round a connection axis (32) and which has a working surface
(44), in which the at least one return element (46) applies to the actuating lever (36),
wherein the rotation axis (38), the connection axis (32) and the swivel axis (26 are
parallel to each other and wherein a distance (42) radial to at least one of the re-
spective axis (32, 38) between the rotation axis (38) and the connection axis (32)

and/or between the swivel axis and the connection axis and/or between the working
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surface (44) and the connection axis (32) and/or between the working surface and
the rotation axis is varying dependent on the opening/closing position of the at least
one flap (24)

. Fluid duct system according to claim 10, characterized by that the fluid duct sys-

tem (14) has at least two fluid ducts (20, 22).
Fluid duct system according to claim 10 or 11, characterized by that at least one of
at least two fluid ducts (20) has a different flap and/or control system or no flap

and/or no control system.
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