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(57) Abstract: A user-actuated air nozzle control mechanism (1) for controlling the air flow to an air nozzle device (2) in a vehicle,
comprising a push button (3), a mechanical actuating mechanism (4) connected to the push button (3), and at least one flow control
valve (5) connected to the mechanical actuating mechanism (4), wherein the at least one flow control valve (5) is configured to be
displaced between an open position where air is flowing to the air nozzle device (2) and a closed position where air is prevented from
flowing to the air nozzle device (2), wherein the push button (3) in a first actuating sequence is adapted to be translating from an initial
position to an end position and back to the initial position, so that the mechanical actuating mechanism (4) is displacing the at least one
flow control valve (5) from the open position to the closed position, and the push button (3) in a second actuating sequence is adapted
to be translating from the initial position to the end position and back to the initial position, so that the mechanical actuating mechanism
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(4) is displacing the at least one flow control valve (5) from the closed position to the open position, wherein the at least on flow control
valve (5) is displaced in the first actuating sequence and in the second actuating sequence when the push button (3) is translating from
the initial position to the end position, or wherein the at least on tlow control valve (5) is displaced in the first actuating sequence and
in the second actuating sequence when the push button (3) is translating from the end position to the initial position. Also a method for
controlling the air flow to an air nozzle device in a vehicle with a user-actuated air nozzle control mechanism is provided.
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A USER-ACTUATED AIR NOZZLE CONTROL MECHANISM AND A
METHOD FOR CONTROLLING THE AIR FLOW

TECHNICAL FIELD

The present disclosure relates to a user-actuated air nozzle control
mechanism for controlling the air flow to an air nozzle device in a vehicle.
The air nozzle control mechanism comprises an actuating mechanism that is
connected to a flow control valve. The flow control valve is configured to be
displaced between an open position where air is flowing to the air nozzle
device and a closed position where air is prevented from flowing to the air
nozzle device. The disclosure further relates to a method for controlling the
air flow to an air nozzle device in a vehicle. Moreover, the disclosure relates
to a vehicle comprising a user-actuated air nozzle control mechanism for
controlling the air flow to an air nozzle device in the vehicle.

The user-actuated air nozzle control mechanism can be arranged in a
dashboard, a door trim, a rear seat console or similar interior structure of a
vehicle. In particular, the user-actuated air nozzle control mechanism may be
arranged in a dashboard structure adapted to control the discharge and
distribution of air for the interior compartment of the vehicle. Although the
invention will be described in relation to a car, the invention is not restricted
to this particular vehicle, but may as well be installed in other type of vehicles
such as minivans, recreational vehicles, off-road vehicles, trucks, buses,
boats, airplanes or the like.

BACKGROUND

In the field of air flow control valves and ventilation systems for vehicles,
there is an increasing demand for improving the operation and simplifying the
handling of the systems. Ventilation systems for vehicles are increasingly
complex as the demands on the degree of control of such systems increase.
Heating, ventilation and air conditioning (HVAC) systems are typically used to
control the environment in a vehicle such that desired interior conditions set
by the operator are maintained irrespective of the exterior environment. The
vehicle air ventilation system is typically connected to one or several air flow
control valves, vents, nozzles or similar components in order to discharge a
flow of air within a vehicle compartment through an air nozzle device. In
many systems, the ventilation system is connected to the air flow control
valve via an air duct, which is controlling the flow of air. The air flow control
valve is often installed in a vehicle compartment member such as a
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dashboard or other interior structure, and thereby defines the interface
between the ventilation system and the vehicle compartment.

The air flow control valve may be controlled, depending on the wishes of the
driver and the passengers in the vehicle, so that the air flow control valve is
displaced between an open position where air is flowing to the air nozzle
device and a closed position where air is prevented from flowing to the air
nozzle device.

It is common in vehicle applications to have an adjustment member such as
a control wheel to control the air flow control valve. The control wheel can
adjust the flow control valve in different positions and direct the flow of air.
One example of an air nozzle control mechanism with a control wheel is
disclosed in EP 1 721 766 A1.

One problem with this type of air nozzle control mechanism with a control
wheel is that the mechanism is not always easy to adjust for the driver of the
vehicle, which could lead to situations where the driver is not able to pay full
attention to the driving of the vehicle, due to lacking haptic feedback of the
control wheel. There is also a desire when designing the interior structures of
today’s vehicles to integrate buttons and other control means in an
aesthetically attractive way with minimized surface footprint, in order to
achieve minimalistic and less complex structures. This is difficult to
accomplish with traditional air control systems with control wheels.

There is thus need for an improved air nozzle control mechanism, which is
easy to manoeuvre and provides haptic feedback to the user, simple to
integrate in the interior structure of the vehicle to achieve an aesthetically
attractive design, and has a reliable construction.

SUMMARY

An object of the present disclosure is to provide a user-actuated air nozzle
control mechanism and a method for controlling the air flow with a user-
actuated air nozzle control mechanism, where the previously mentioned
problems are avoided. This object is at least partly achieved by the features
of the independent claims. The dependent claims contain further
developments of the air nozzle control mechanism and the method for
controlling the air flow.

The disclosure concerns a user-actuated air nozzle control mechanism for
controlling the air flow to an air nozzle device in a vehicle, comprising a push
button, a mechanical actuating mechanism connected to the push button,
and at least one flow control valve connected to the mechanical actuating
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mechanism. The at least one flow control valve is configured to be displaced
between an open position where air is flowing to the air nozzle device and a
closed position where air is prevented from flowing to the air nozzle device.
The push button is in a first actuating sequence adapted to be translating
from an initial position to an end position and back to the initial position, so
that the mechanical actuating mechanism is displacing the at least one flow
control valve from the open position to the closed position. The push button is
in a second actuating sequence adapted to be translating from the initial
position to the end position and back to the initial position, so that the
mechanical actuating is displacing the at least one flow control valve from the
closed position to the open position. The at least one flow control valve is
displaced in the first actuating sequence and in the second actuating
sequence when the push button is translating from the initial position to the
end position, or the at least one flow control valve is displaced in the first
actuating sequence and in the second actuating sequence when the push
button is translating from the end position to the initial position. The
mechanical actuating mechanism comprises a first actuator connected to the
push button, a first pinion connected to the first actuator, a second pinion
connected to the first pinion, a second actuator connected to the second
pinion, and at least one third pinion attached to the at least one flow control
valve, where the at least one third pinion is connected to the second actuator.
The translating movement of the push button is transferred into a first linear
motion of the first actuator, the first linear motion of the first actuator is
transferred into a rotating motion of the first pinion and the second pinion, the
rotating motion of the second pinion is transferred into a second linear motion
of the second actuator, and the second linear motion of the second actuator
is transferred into a rotating motion of the at least one third pinion.

Advantages with these features are that the user-actuated air nozzle control
mechanism for controlling the air flow to an air nozzle device in a vehicle can
be constructed in a fully mechanical and simple way that provides efficient
control of the air flow in the vehicle. Depending on the wishes of the driver
and the passengers in the vehicle, the actuating sequences make it easy to
control the flow of air, so that the air flow control valve is displaced between
an open position where air is flowing to the air nozzle device and a closed
position where air is prevented from flowing to the air nozzle device. Further,
the simple adjustment of the air nozzle control mechanism, which also
provides haptic feedback through the actuating sequences, makes it easier
for the driver to pay full attention to the driving of the vehicle. It is in this way
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possible to design the air nozzle control mechanism with a simple, non-
powered, and reliable construction, which is cheaper than electrical or
electromechanical solutions. By using an integrated push button for the
control of air flow, the interior structure of the vehicle can be made in an
aesthetically attractive way with minimized surface footprint, in order to
achieve a minimalistic and less complex structure. In this way, the design
footprint of the integrated push button also is the same both when the air flow
control valve is in the open position and in the closed position. The air nozzle
control mechanism can thus be made without the use of electric or
electromechanical components, which makes the construction simple in
design and energy efficient without the need for electric circuits.

According to another aspect of the disclosure, the first actuator comprises a
first gear rack engaging the first pinion. In this way the linear motion of the
push button and the first actuator is efficiently transferred into a rotary motion
of the first and the second pinion. Since the second pinion is connected to
the first pinion, the rotational movement of the first pinion will be transferred
to the second pinion.

According to a further aspect of the disclosure, the first pinion and the second
pinion are rotating in one direction only, wherein the first gear rack is adapted
to be disengaged from the first pinion when the push button is translating
from the initial position to the end position or when the push button is
translating from the end position to the initial position. With this construction,
the disengagement of the first gear rack secures that the first pinion and
second pinion are rotating in one direction only. It is possible to construct the
air nozzle control mechanism so that the first gear rack is disengaged either
when the push button is translating from the initial position to the end position,
or as an alternative when the push button is translating from the end position
to the initial position.

According to an aspect of the disclosure, the first actuator comprises at least
two linkage arms and at least one pivoting joint. The arrangement with at
least two linkage arms makes it possible to construct the first actuator so the
first gear rack can be disengaged in an efficient and reliable way.

According to another aspect of the disclosure, the second actuator comprises
a second gear rack and a third gear rack engaging the second pinion, where
the third gear rack is oppositely arranged the second gear rack. The rotating
motion of the second pinion is transferred into a second linear motion of the
second actuator. The second pinion is according to an aspect of the
disclosure partially toothed so that the second gear rack and the third gear
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rack are alternatingly engaged in the first actuating sequence and the second
actuating sequence respectively. The partially toothed second pinion can
alternatingly engage the second gear rack and the third gear rack, and when
the second pinion is engaging the second gear rack, the third gear rack in not
engaged, and vice versa.

According to a further aspect of the disclosure, the second actuator
comprises at least one fourth gear rack engaging the at least one third pinion,
so that the second linear motion of the second actuator is transferred into a
rotating motion of the third pinion. The third pinion has a rotating motion in
one direction when the at least one flow control valve is displaced from the
open position to the closed position and has a rotating motion in an opposite
direction when the at least one flow control valve is displaced from the closed
position to the open position. The fourth gear rack provides an efficient
transfer of the second linear motion to the at least one flow control valve via
the third pinion, and in this way the at least one flow control valve is
displaced.

According to an aspect of the disclosure, the direction of the first linear
motion is arranged at an angle to the direction of the second linear motion.
This is an efficient way to establish a compact solution, where linear motions
through the use of pinions and gear racks can be arranged at an angle. The
angle can be chosen to fit the specific design of the control mechanism.
According to a further aspect of the disclosure, the first actuator is connected
to a damping unit, which is adapted for dampening the translational
movement of the push button. The dampening function makes the push
button easy to manoeuvre and gives a smooth feeling when being actuated.
The damping unit may for example be an oil damper. Oil dampers are simple
in construction and can be used to efficiently dampen the linear motion of the
first actuator. They give a good flexibility when designing of the actuating
mechanism.

According to an aspect of the disclosure, the at least one flow control valve is
configured to be rotatably displaced between the open position where air is
flowing to the air nozzle device and the closed position where air is prevented
from flowing to the air nozzle device. This provides an efficient way to control
the flow of air. Rotating flow control valves of this type are easy to
manufacture and simple in construction.

According to another aspect of the disclosure, the air nozzle device and the
push button are integrated in an interior structure of the vehicle, where the air
nozzle device comprises one or more air nozzle units. The integration in the
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interior structure gives an attractive aesthetical appearance of the interior of
the vehicle, where the push button can be ergonomically placed within the
interior structure. In this way, the interior structure can be made with
minimized surface footprint, in order to achieve a minimalistic and less
complex structure. The one or more air nozzle units are used to direct air into
the interior compartment of the vehicle. The air nozzle units may be arranged
in a grid shaped pattern. With this design, the interior structure can be made
attractive and also provide an efficient flow of air.

According to an aspect of the disclosure, at least one of the air nozzle units is
pivotably arranged within the interior structure so that the air flow out from the
at least one pivotably arranged air nozzle unit can be directed in different
directions with an air flow directing arrangement. The air flow directing
arrangement comprises an air flow directing element pivotably arranged
within the interior structure and a connection member connecting the air flow
directing element and the at least one pivotably arranged air nozzle unit, so
that when adjusting the direction of the air flow directing element the direction
of the air flow out from the at least one pivotably arranged air nozzle unit is
adjusted. With this construction, the air flow can be easily directed in the
desired direction to provide an efficient cooling or heating effect, depending
on the needs of the driver or the passengers of the vehicle. Further, the
construction provides an easy and efficient control of the direction of the air
flow into the interior compartment of the vehicle.

The disclosure further concerns a method for controlling the air flow to an air
nozzle device in a vehicle with a user-actuated air nozzle control mechanism,
wherein the user-actuated air nozzle control mechanism comprises a push
button, a mechanical actuating mechanism connected to the push button,
and at least one flow control valve connected to the mechanical actuating
mechanism, where the at least one flow control valve is configured to be
displaced between an open position where air is flowing to the air nozzle
device and a closed position where air is prevented from flowing to the air
nozzle device, the method comprising the steps; in a first sequence manually
actuating the push button so that it is translating from an initial position to an
end position and back to the initial position, so that the mechanical actuating
mechanism is displacing the at least one flow control valve from the open
position to the closed position; and in a second sequence manually actuating
the push button so that it is translating from the initial position to the end
position and back to the initial position, wherein the mechanical actuating
mechanism is displacing the at least one flow control valve from the closed
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position to the open position. The at least one flow control valve is displaced
in the first sequence and in the second sequence when the push button is
translating from the initial position to the end position or the at least one flow
control valve is displaced in the first sequence and the second sequence
when the push button is translating from the end position to the initial position.
Advantages with these features are that the user-actuated air nozzle control
mechanism is easy to operate in order to provide efficient control of the air
flow in the vehicle. Depending on the wishes of the driver and the
passengers in the vehicle, the actuating sequences make it easy to control
the flow of air, so that the air flow control valve is displaced between an open
position where air is flowing to the air nozzle device and a closed position
where air is prevented from flowing to the air nozzle device. Further, the
simple adjustment of the air nozzle control mechanism also makes it easier
for the driver of the vehicle to pay full attention to the driving of the vehicle,
since the push button through the actuating sequences also is providing
haptic feedback.

According to an aspect of the disclosure, the mechanical actuating
mechanism comprises a first actuator connected to the push button, a first
pinion connected to the first actuator, a second pinion connected to the first
pinion, a second actuator connected to the second pinion, and at least one
third pinion attached to the at least one flow control valve, where the third
pinion is connected to the second actuator, wherein the method is further
comprising the steps; transferring the translating movement of the push
button into a first linear motion of the first actuator; transferring the first linear
motion of the first actuator into a rotating motion of the first pinion and the
second pinion; transferring the rotating motion of the second pinion into a
second linear motion of the second actuator; and transferring the second
linear motion of the second actuator into a rotating motion of the at least one
third pinion.

According to another aspect of the disclosure, the push button is actuated by
manually applying pressure on the push button so that it is translating from
the initial position to the end position in a first direction and at the end
position releasing the pressure so that the push button translates back to the
initial position in a second direction, which is opposite the first direction. In
this way, the driver or a passenger can easily operate the push button in a
simple way.

BRIEF DESCRIPTION OF DRAWINGS



WO 2018/157759 PCT/CN2018/077048

10

15

20

25

30

35

The disclosure will be described in greater detail in the following, with

reference to the attached drawings, in which

Fig. 1a-e  show schematically, sectional views from above of an
embodiment of an air nozzle control mechanism according to the
disclosure,

Fig. 2 shows schematically, an interior structure of a vehicle with an air
nozzle control mechanism according to the disclosure, and

Fig. 3a-c  show schematically, views of gear racks and pinions according
to the disclosure.

DESCRIPTION OF EXAMPLE EMBODIMENTS

Various aspects of the disclosure will hereinafter be described in conjunction
with the appended drawings to illustrate and not to limit the disclosure,
wherein like designations denote like elements, and variations of the
described aspects are not restricted to the specifically shown embodiments,
but are applicable on other variations of the disclosure.

Figures 1a-e schematically show sectional views from above of a user-
actuated air nozzle control mechanism 1 according to the disclosure. The
control mechanism 1 is controlling the air flow to an air nozzle device 2 in a
vehicle, and comprises a push button 3, a mechanical actuating mechanism
4 connected to the push button 3, and at least one flow control valve 5
connected to the mechanical actuating mechanism 4. The at least one flow
control valve 5 is configured to be displaced between an open position where
air is flowing to the air nozzle device 2, as shown in figure 1b, and a closed
position where air is prevented from flowing to the air nozzle device 2, as
shown in figure 1a.

The push button 3 and the air nozzle device 2 may be integrated into an
interior structure 17 of the vehicle, such as for example a dashboard, a door
panel, a rear seat console or similar structure. The push button 3 is used for
controlling the flow of air through the air nozzle device 2 into the interior
compartment of the vehicle. A user of the vehicle, such as a driver or a
passenger, can through pushing the push button 3 in actuating sequences
switch between an operational mode of the air nozzle device 2, where air is
prevented from flowing into the interior compartment through the air nozzle
device 2, and an operational mode of the air nozzle device 2, where air is
flowing into the interior compartment. Each operational mode of the air
nozzle device 2 is thus preceded by an actuating sequence of the push
button 3, which will be further described below. With the expression user-
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actuated air nozzle control mechanism 1 is meant that a user manually is
actuating the at least one flow control valve 5 by manually actuating the push
button 3.

The push button 3 may be designed so that it is manually actuated by the
user through a pushing movement, for example by pushing the push button 3
with a fingertip. As can be seen in the figures, the push button 3 may be
arranged in the interior structure 17 of the vehicle with a compression spring
23, for example a helical compression spring, which may exert a force on the
push button 3. The push button 3 is actuated by manually applying pressure
on the push button 3 so that it is translating from an initial position to an end
position and at the end position releasing the pressure so that the push
button 3 translates back to the initial position. When pushing the push button
3 from the initial position to the end position, the compression spring 23 is
compressed and through spring action from the compression spring 23 the
push button 3 may return from the end position to the initial position when the
pressure is released.

The push button 3 may be integrated into an interior structure 17 of the
vehicle so that it is flush with the outer surface of the interior structure 17 in
the initial position. The push button 3 may also be integrated within the
interior structure 17 in other ways, and for example the push button 3 may
extend out from the interior structure 17, as shown in figure 1c, or be located
at a distance inside the interior panel 17.

The push button 3 described in conjunction with the drawings will have the
initial position as the starting or resting position. This is thus the position of
the push button 3 when not being actuated. When actuating the push button
3, the push button 3 is pushed in a direction into the interior structure 17 of
the vehicle until the push button 3 reaches the end position. The end position
may be a position where the push button 3 cannot be pushed any further.
This may for example be achieved by any type of suitable stopping means
that will delimit further movement of the push button 3 beyond the end
position.

The push button 3 is in a first actuating sequence adapted to be translating
from the initial position to the end position and back to the initial position. In
this first actuating sequence, the mechanical actuating mechanism 4 is
displacing the at least one flow control valve 5 from the open position to the
closed position. The push button 3 is in a second actuating sequence
adapted to be translating from the initial position to the end position and back
to the initial position. In the second actuating sequence, the mechanical
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actuating mechanism 4 is displacing the at least one flow control valve 5 from
the closed position to the open position. The push button 3 is thus in both the
first and the second actuating sequences translating from the initial position
to the end position and back to the initial position. In the first actuating
sequence, the at least one flow control valve 5 is closed so that air is
prevented from flowing to the air nozzle device 2. In the second actuating
sequence, the at least one flow control valve 5 is opened so that air is flowing
to the air nozzle device 2.

The first and the second actuating sequences are repeated after each other
so that by actuating the push button a first time, the at least one flow control
valve 5 is for example closed. When actuating the push button 3 a second
time, the at least one flow control valve 5 is opened, and the third time the at
least one flow control valve 5 is closed again. The closing and opening of the
at least one flow control valve 5 will continue in a repeated manner between
the first and second actuating sequences.

The mechanical actuating mechanism 4 may be designed so that the flow
control valve 5 is displaced in the first actuating sequence and in the second
actuating sequence when the push button 3 is translating from the initial
position to the end position. In this way, the displacement of the at least one
flow control valve 5 takes place, both for the first and the second actuating
sequences, when the push button is moving from the initial position to the
end position in a translational movement. When the push button 3 returns
from the end position to the initial position, the at least one flow control valve
5 is not impacted by the return movement and stays in the position into which
it already has been displaced, both for the first and the second actuating
sequences.

As an alternative, the mechanical actuating mechanism 4 may be designed
so that the flow control valve 5 is instead displaced in the first actuating
sequence and in the second actuating sequence when the push button 3 is
translating from the end position to the initial position. In this alternative, the
at least one flow control valve 5 is not impacted by the movement of the push
button 3, when the push button 3 moves from the initial position to the end
position, both in the first and the second actuating sequences. The
displacement of the at least one flow control valve 5 instead takes place, both
for the first and the second actuating sequences, when the push button 3 is
moving from the end position to the initial position in the returning
translational movement.
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In order to mechanically transfer the movement from the push button 3 to the
flow control valve 5 when the push button 3 is being actuated, the
mechanical actuating mechanism 4 is designed to establish the desired
displacement of the flow control valve 5. The mechanical actuating
mechanism 4 comprises a first actuator 6, a second actuator 9, and other
interlinked or connected components that will be further described more in
detail below.

As shown in figures 1a, 1b and 1c, the first actuator 6 may be_constructed as
an elongated actuating mechanism, which is connected to the push button 3.
The first actuator 6 comprises, in the shown embodiment, at least two
connected linkage arms and at least one pivoting joint 22. In the embodiment
shown in the figures, a first linkage arm 21a is at one end connected to the
push button 3 and a second linkage arm 21b is connected to the first linkage
arm 21a via the pivoting joint 22. The first linkage arm 21a and the second
linkage arm are shaped as elongated rods. As described above, the first
linkage arm 21a is at one end connected to the push button 3, and the other
end is connected to one end of the second linkage arm 21b. The pivoting
joint 22 is linking the first linkage arm 21a to the second linkage arm 21b, and
may be of any suitable construction, such as a rivet, screw or similar device.
The second linkage arm 21b is constructed so that it can pivot around the
pivoting joint 22 in relation to the first linkage arm 21a.

The second linkage arm 21b may be provided with a first gear rack 11, which
is designed to interact with a first pinion 7. In this way, the first pinion 7 is
connected to the first actuator 6 so that when actuating the push button 3, the
gears of the first gear rack 11 are interacting with the gears of the first pinion
7. In the embodiment shown in the figures, the gears of the first gear rack 11
engages the gears of the first pinion 7 when the push button 3 is translating
from the initial position to the end position. In this way, the first pinion 7 will
rotate when the push button 3 is translating from the initial position to the end
position. Depending on the design of the air nozzle control mechanism, the
rotation angle of the first pinion 7 when being rotated by the first gear rack
may differ. As an example, the first pinion 7 may have a rotation angle of
about 180° when rotated during translation of the push button 3 from the
initial position to the end position. With a rotation angle of 180° in the first and
the second actuating sequences respectively, the first pinion 7 will rotate one
full revolution or 360° when the push button 3 has been actuated twice in the
first and the second actuating sequences. Other suitable rotation angles are
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also possible depending on the design of the first pinion 7 and the first gear
rack 11.

The first actuator 6, with the first linkage arm 21a and the second linkage arm
21b, may be made of any suitable material, such as metals, plastic materials,
composite materials or combinations of different materials. The first gear rack
11 may be integrated in the second linkage arm 21b or arranged as separate
part attached to the second linkage arm 21b. Also the first gear rack 11 may
be made of any suitable material, such as metals, plastic materials,
composite materials or combinations of different materials.

As shown in figures 1a, 1b and 1c, the end of the second linkage arm 21b not
connected to the first linkage arm 21a may be provided with a protrusion 24,
which protrusion when viewed from above in the embodiment shown is
pointing upwards from the second linkage arm 21b. The protrusion 24 is
designed to cooperate with a track 25 formed as a groove arranged above
the second linkage arm 21b, into which the protrusion 24 may extend and run
when the push button 3 is actuated. As shown in the figures, the track 25
may be shaped as an endless loop when viewed from above. The track 25
may further be provided with a locking mechanism 26 allowing the protrusion
24 to follow the track in one direction only when the push button is actuated
in the first and second actuating sequences respectively, as explained more
in detail below. In alternative embodiments, the protrusion 24 and the track
25 may be arranged in other ways. The protrusion may as an example
instead point downwards into a track arranged below the second linkage arm
21b.

The mechanical actuating mechanism 4 further comprises a second pinion 8,
which is connected to the first pinion 7. According to the embodiment shown
in the figures, the first pinion 7 and the second pinion 8 are fixedly connected
to a common pinion shaft 27, so that when the first pinion 7 rotates a certain
rotation angle also the second pinion 8 rotates in the same direction with the
same rotation angle. The first pinion 7 is located at a distance from the
second pinion 8 so that the pinion shaft 27 is arranged between the pinions,
as shown in figure 3c.

The first pinion 7 and the second pinion 8 may be made of any suitable
material, such as metals, plastic materials, composite materials or
combinations of different materials.

When actuating the push button 3, the translating movement of the push
button 3 is transferred into a first linear motion of the first actuator 6 so that
the first linkage arm 21a and the second linkage arm 21b are translating in
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the same direction as the push button 3. As shown in figures 1a, 1b and 1c,
the initial part of the track 25 extends in a straight path 28 in the pushing
direction of the push button 3, and the rest of the track 25 loops back in a
curved path 29. When the push button 3 translates from the initial position to
the end position, the first linkage arm 21a and the second linkage arm 21b
translates with the push button 3 in the same direction and the protrusion 24
of the second linkage arm secures that the second linkage arm 21b is
following the track 25 in the desired direction. When the push button 3 is
translating from the initial position to the end position, the protrusion 24 is
following the track 25 in the straight path 28 from the initial position to the end
position, and when the push button 3 reaches the end position, the protrusion
is activating the locking mechanism 26. The second linkage arm 21b may be
provided with a suitable spring means, such as a torsion spring 33 as shown
in figure 1c, so that the torsion spring 33 forces the protrusion 24 to follow the
straight path 28 from the initial position to the end position.

The locking mechanism 26 is designed so that the protrusion 24 is prevented
from following the straight path 28 of the track 25 when the push button 3 is
translating from the end position back to the initial position. The locking
mechanism 26 secures that the protrusion 24 is instead following the track 25
in the curved path 29 back to the initial position. The locking mechanism may
be constructed in any suitable way. In the embodiment shown in the
drawings, the locking mechanism 26 comprises a spring actuated latch 30
that is pushed away by the protrusion 24 and is preventing the return
movement of the protrusion along the straight path 28 and instead forces the
protrusion 24 to follow the curved path 29 when the push button 3 is
translating from the end position to the initial position.

When the push button 3 is translating from the initial position to the end
position, the first gear rack 11 arranged on the second linkage arm 21b is
engaging the first pinion 7 so that the first pinion 7 rotates. In this way, the
first linear motion of the first actuator 6 is transferred into a rotating motion of
the first pinion 7 and the second pinion 8. This may be accomplished by the
protrusion 24, which is following the straight path 28 of the track 25. When
the push button 3 is translating from the end position to the initial position, the
protrusion 24 is following the curved path 29. In this way, the second linkage
arm 21b with the first gear rack 11 will pivot around the pivoting joint 22 so
that the first gear rack 11 is disengaged from the first pinion 7. The first pinion
7 will thus not rotate when the push button 3 is translating from the end
position to the initial position. With this construction, the first pinion 7 and the
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second pinion 8 are rotating in one direction only when the push button 3 is
actuated in the first and the second actuating sequences.

In another alternative embodiment not shown in the figures, the control
mechanism 1 is designed so that the at least one flow control valve 5§ is
displaced when the push button 3 is translating from the end position to the
initial position. The first gear rack 11 is in this embodiment adapted to be
disengaged from the first pinion 7 when the push button 3 is translating from
the initial position to the end position. This may be accomplished by the
protrusion 24, which instead is following the curved path 29 of the track 25
from the initial position to the end position. When the push button 3 is
translating from the end position to the initial position, the protrusion 24 is
instead following the straight path 28 so that the first gear rack 11 engages
the first pinion 7.

As shown in figures 1a, 1b and 1d, the second pinion 8 is connected to the
second actuator 9. The mechanical actuating mechanism 4 further comprises
at least one third pinion 10, which is attached to the at least one flow control
valve 5 connected to the second actuator 9. In the embodiment shown in the
figures, two third pinions 10 are each connected to two flow control valves 5.
However, it is also possible to have only one third pinion 10 and one flow
control valve 5 or to have more than two third pinions 10 and flow control
valves 5.

The flow control valve 5 may be of any suitable type, such as an air shutter
valve, with a valve flap or panel that can rotate around an axis. The axis is
connected to the third pinion 10 so that the translational movement of the
second actuator 9 can be transferred to a rotational movement of the flow
control valve 5.

The second actuator 9 may be arranged as a bar with an elongated shape,
and is provided with a section having a gear rack opening 31. In the
embodiment shown in the figures, the gear rack opening 31 has an elongated
shape with rounded edges, but other suitable shapes are also possible. The
gear rack opening 31 is arranged to house gear racks that are engaging the
second pinion 8. The second actuator 9 comprises, in the shown
embodiment, a second gear rack 12 and a third gear rack 13, which both are
arranged to engage the second pinion 8 so that the rotational motion of the
second pinion 8 is transferred into a reciprocating linear motion of the second
actuator 9. In this way, the first linear motion of the first actuator 6 is
transferred into a second linear motion of the second actuator 9 via the first
pinion 7 and the second pinion 8. The third gear rack 13 is oppositely
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arranged the second gear rack 12 within the gear rack opening 31, as shown
in the figures, so that the rotating motion of the second pinion 8 is transferred
into the second linear motion of the second actuator 9. As shown in figures
1a, 1b and 1d, the second pinion 8 is arranged between the second gear
rack 12 and the third gear rack 13.

To achieve the reciprocating linear motion of the second actuator 9, the
second pinion 8 is only partially toothed, and provided with a toothed part 32
that is not extending around the whole periphery of the second pinion 8, as
shown in figures 3b and 3c. The second pinion 8 may be constructed as an
intermittent gear or a mutilated gear, where the non-toothed part is not
interacting with the gear racks. The second gear rack 12 and the third gear
rack 13 are engaged in an alternating manner in the first actuating sequence
and the second actuating sequence respectively. The partially toothed part
32 of the second pinion 8 is designed so that only one of the second gear
rack 12 and the third gear rack 13 is engaged when the second pinion 8 is
rotating. In this way, the rotational motion of the second pinion is transferred
into a reciprocating linear motion of the second actuator 9, by means of the
mutilated second pinion 8, which alternatingly drives the first gear rack 12
and the second gear rack 13. The second pinion 8 may have a generally
circular shape with the toothed part 32 arranged along a part of the outer
periphery of the second pinion 8. The second pinion 8 may also have other
suitable shapes, such as a triangular-like shape with a toothed circular
segment or a semi-circular shape with a partially toothed part. Since the
second pinion 8 only rotates in one direction, the second linear motion of the
second actuator 9 will be a reciprocating motion. When the second pinion 8
engages the second gear rack 12, the second actuator 9 moves in one
direction and when the second pinion engages the third gear rack 13, the
second actuator 9 moves in the opposite direction.

The second actuator 9 may be made of any suitable material, such as metals,
plastic materials, composite materials or combinations of different materials.
The second gear rack 12 and the third gear rack 13 may be integrated in the
second actuator 9 or arranged as separate parts attached to the second
actuator 9. Also the second gear rack 12 and the third gear rack 13 may be
made of any suitable material, such as metals, plastic materials, composite
materials or combinations of different materials.

The second actuator 9 may further comprise at least one fourth gear rack 14
engaging the at least one third pinion 10, so that the second linear motion of
the second actuator 9 is transferred into a rotating motion of the third pinion
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10. Through the arrangement where the second gear rack 12 and the third
gear rack 13 are alternatingly engaging the partially toothed second pinion 8,
the third pinion 10 has a rotating motion in one direction when the at least
one flow control valve 5 is displaced from the open position to the closed
position, and a rotating motion in an opposite direction when the at least one
flow control valve 5 is displaced from the closed position to the open position.
The flow control valve 5 is thus configured to be rotatably displaced between
the open position where air is flowing to the air nozzle device 2 and the
closed position where air is prevented from flowing to the air nozzle device 2.
The fourth gear rack 14 may be integrated in the second actuator 9 or
arranged as a separate part attached to the second actuator 9. The fourth
gear rack 14 may be made of any suitable material, such as metals, plastic
materials, composite materials or combinations of different materials. The
gear racks 12, 13, 14 may be of any suitable type, and as schematically
shown in figures 3a and 3b they may have an extended shape with a toothed
side that is interacting with the respective pinions. Also, the third pinion 10
may be made of any suitable material, such as metals, plastic materials,
composite materials or combinations of different materials. The pinions are
designed to interact with the gear racks, see figures 3a and 3b, and may be
of any conventional type with a suitable toothed profile matching the toothed
profile of the gear racks. The first pinion 7 and the third pinion 10 may be
made as a round gear as schematically shown in figures 3a and 3c. The
second pinion 8 may as described above have a generally circular shape
with the toothed part 32 arranged along a part of the outer periphery, see
figures 3b and 3c.

In the embodiment shown in figure 1a, the first actuator 6 and the second
actuator 9 are operating and moving in different essentially parallel planes in
relation to each other. In this embodiment, the first actuator 6 is positioned in
a plane above the second actuator 9, which may be a suitable configuration
when for example integrating the air nozzle control mechanism 1 in the
dashboard of a car. Other arrangements are also possible within the scope of
the disclosure. The first pinion 7 is operating in the same plane as the first
actuator 6 and the second pinion 8 is together with the third pinion 10 acting
in the same plane as the second actuator 9. It is also possible to arrange the
first and second actuators with other shapes than rod-shaped. As an
alternative embodiment, it may also be possible to arrange the first actuator 6
so that it instead is positioned in a plane below the second actuator 9 with the
same function. The first pinion 7 would then be arranged below the second
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pinion 8. Other options are also possible within the scope of the disclosure
depending on where the air nozzle control mechanism 1 is integrated in the
vehicle. The control mechanism 1 with the first actuator 6 and the second
actuator 9 may be arranged in any suitable angle, plane or direction within
the vehicle as long as the function described is achieved. If desired, the first
actuator 6 and the second actuator 9 may also be constructed to operate and
move in non-parallel planes if suitable pinion and gear rack components are
used.

With reference to figure 1a, when actuating the push button 3 manually from
the initial position to the end position, the first actuator 6 will translate in a first
linear motion as described above so that the first pinion 7 is rotating in a
clockwise direction. The second pinion 8 will then also rotate in a clockwise
direction since it is connected to the first pinion 7 via the pinion shaft 27. The
second pinion 8 will depending on the actuating sequence engage one of the
second gear rack 12 and the third gear rack 13 so that the second actuator 9
will be translated into a second linear motion. In the position shown in figure
1a, the second pinion 8 will engage the third gear rack 13 so that the second
actuator 9 will move to the right in order to rotate the two third pinions 10 in a
clockwise direction in order to displace the flow control valves 5 from the
closed position to the open position, which open position is shown in figure
1b. When the push button 3 is returning to the initial position, the first gear
rack 11 is disengaged from the first pinion 7 so that the flow control valves 5
will remain in the open position. This is the second actuating sequence as
described above.

When the flow control valves 5 are in the open position and the push button 3
is being manually actuated, from the initial position to the end position, the
first actuator 6 will translate in a first linear motion as described above so that
the first pinion 7 is rotating in a clockwise direction. The second pinion 8 will
then also rotate in a clockwise direction since it is connected to the first
pinion 7 via the pinion shaft 27. The second pinion 8 will now engage the
second gear rack 12 so that the second actuator 9 will move to the left in
order to rotate the two third pinions 10 in a counter-clockwise direction in
order to displace the flow control valves 5 from the open position to the
closed position. When the push button 3 is returning to the initial position, the
first gear rack 11 is disengaged from the first pinion 7 so that the flow control
valves 5 will remain in the closed position, as shown in figure 1a. This is the
second actuating sequence as described above.
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The first actuator 6 and the second actuator 9 may be arranged at an angle
in relation to each other, see figure 1a. In this way, the direction of the first
linear motion is arranged at an angle to the direction of the second linear
motion. The angle between the first actuator 6 and the second actuator 9
may be chosen to suit the specific construction of the user-actuated air
nozzle control mechanism. In figure 1a, the angle between the first actuator 6
and the second actuator 9 is about 90°, but other suitable angles are also
possible depending on the design.

The first actuator 6 may be connected to a damping unit 15, which is adapted
for dampening the translational movement of the push button 3. The damping
unit 15 may be of any suitable type, such as for example a rotational or rotary
oil damper. The damping unit 15 may be provided with a pinion, which as an
example is engaging a gear rack or other suitable means provided on the first
actuator 6. Other constructions are also possible as long as the translational
movement of the push button 3 is dampened.

As described above, the air nozzle device 2 and the push button 3 may be
integrated in the interior structure 17 of the vehicle, as shown in figure 2. The
air nozzle device 2 comprises one or more air nozzle units 16 that may be
integrated in the interior structure 17. In the embodiment shown in the figure,
the air nozzle device 2 comprises a plurality of air nozzle units 16, which are
arranged in a grid shaped pattern. The air nozzle units 16 may be also be
arranged in other ways with different patterns depending on the design of the
vehicle and interior structure. The air nozzle units 16 are provided with an air
flow channel through which air can flow into the interior compartment of the
vehicle, as shown in figure 1b. In order to control the direction of air flow out
from the air nozzle device, at least one of the air nozzle units 16 is pivotably
arranged within the interior structure 17. In this way, the air flow out from the
at least one pivotably arranged air nozzle unit 16 can be directed in different
directions with an air flow directing arrangement 18.

In the embodiment shown in figures 1a, 1b, 1e and 2, the air flow directing
arrangement 18 comprises an air flow directing element 19 pivotably
arranged within the interior structure 17 and a connection member 20
connecting the air flow directing element 19 and the at least one pivotably
arranged air nozzle unit 16. With this construction, when adjusting the
direction of the air flow directing element 19 the direction of the air flow out
from the at least one pivotably arranged air nozzle unit 16 is adjusted. It is
possible to arrange one or more air flow directing arrangements 18 for each
user-actuated air nozzle control mechanism 1, and as shown in figure 2, two
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air flow directing arrangements 18 are provided in the interior structure 17 of
the vehicle.

As shown in figures 1a and 1e, the air flow directing element 19 may be
designed with a knob extending out from the interior structure of the vehicle
into the interior compartment. The driver or passengers of the vehicle can
use the knob to steer the direction of air flow from the air nozzle units 16. The
air flow directing element 19 further has an inwardly extending rod-like part
connected to the connection member 20. The air nozzle units 16 also have
inwardly extending rod-like parts, which also are connected to the connection
member 20. The connection member 20 may be constructed as a rod or
plate, which is connecting or interlinking the air flow directing element 19 and
the air nozzle units 16, so that when adjusting the direction of the air flow
directing element 19 with the knob, the direction of the air nozzle units 16 are
also adjusted.

One or more user-actuated air nozzle control mechanisms 1 may be provided
in the vehicle. The components of the user-actuated air nozzle control
mechanism 1 are arranged in the interior structure 17 of the vehicle with
suitable bearing or holding means.

It will be appreciated that the above description is merely exemplary in nature
and is not intended to limit the present disclosure, its application or uses.
While specific examples have been described in the specification and
illustrated in the drawings, it will be understood by those of ordinary skill in
the art that various changes may be made and equivalents may be
substituted for elements thereof without departing from the scope of the
present disclosure as defined in the claims. Furthermore, modifications may
be made to adapt a particular situation or material to the teachings of the
present disclosure without departing from the essential scope thereof.
Therefore, it is intended that the present disclosure not be limited to the
particular examples illustrated by the drawings and described in the
specification as the best mode presently contemplated for carrying out the
teachings of the present disclosure, but that the scope of the present
disclosure will include any embodiments falling within the foregoing
description and the appended claims. Reference signs mentioned in the
claims should not be seen as limiting the extent of the matter protected by
the claims, and their sole function is to make claims easier to understand.

REFERENCE SIGNS
1: Control mechanism
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User-actuated air nozzle control mechanism (1) for controlling the air flow
to an air nozzle device (2) in a vehicle, comprising a push button (3), a
mechanical actuating mechanism (4) connected to the push button (3),
and at least one flow control valve (5) connected to the mechanical
actuating mechanism (4), where the at least one flow control valve (5) is
configured to be displaced between an open position where air is flowing
to the air nozzle device (2) and a closed position where air is prevented
from flowing to the air nozzle device (2),

characterized in thatthe push button (3) in a first
actuating sequence is adapted to be translating from an initial position to
an end position and back to the initial position, so that the mechanical
actuating mechanism (4) is displacing the at least one flow control valve
(5) from the open position to the closed position, and

in that the push button (3) in a second actuating sequence is
adapted to be translating from the initial position to the end position and
back to the initial position, so that the mechanical actuating mechanism
(4) is displacing the at least one flow control valve (5) from the closed
position to the open position,

wherein the at least one flow control valve (5) is displaced in the
first actuating sequence and in the second actuating sequence when the
push button (3) is translating from the initial position to the end position,
or wherein the at least one flow control valve (5) is displaced in the first
actuating sequence and in the second actuating sequence when the
push button (3) is translating from the end position to the initial position,

where the mechanical actuating mechanism (4) comprises a first
actuator (6) connected to the push button (3), a first pinion (7) connected
to the first actuator (6), a second pinion (8) connected to the first pinion
(7), a second actuator (9) connected to the second pinion (8), and at
least one third pinion (10) attached to the at least one flow control valve
(5), where the at least one third pinion (10) is connected to the second
actuator (9),

wherein the translating movement of the push button (3) is
transferred into a first linear motion of the first actuator (6), the first linear
motion of the first actuator (6) is transferred into a rotating motion of the
first pinion (7) and the second pinion (8), the rotating motion of the
second pinion (8) is transferred into a second linear motion of the second
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actuator (9), and the second linear motion of the second actuator (9) is
transferred into a rotating motion of the at least one third pinion (10).

A user-actuated air nozzle control mechanism (1) according to claim 1,
characterized in thatthe first actuator (6) comprises a
first gear rack (11) engaging the first pinion (7).

A user-actuated air nozzle control mechanism (1) according to claim 2,

characterized in thatthe first pinion (7) and the second
pinion (8) are rotating in one direction only, wherein the first gear rack (11)
is adapted to be disengaged from the first pinion (7) when the push
button (3) is translating from the initial position to the end position or
when the push button (3) is translating from the end position to the initial
position.

A user-actuated air nozzle control mechanism (1) according to any of the
preceding claims,

characterized in thatthe first actuator (6) comprises at
least two linkage arms (21a, 21b) and at least one pivoting joint (22).

A user-actuated air nozzle control mechanism (1) according to any of the
preceding claims,

characterized in that the second actuator (9)
comprises a second gear rack (12) and a third gear rack (13) engaging
the second pinion (8), where the third gear rack (13) is oppositely
arranged the second gear rack (12), wherein the rotating motion of the
second pinion (8) is transferred into a reciprocating second linear motion
of the second actuator (9).

A user-actuated air nozzle control mechanism (1) according to claim 5,

characterized in thatthe second pinion (8) is partially
toothed so that the second gear rack (12) and the third gear rack (13) are
alternatingly engaged in the first actuating sequence and the second
actuating sequence respectively.

A user-actuated air nozzle control mechanism (1) according to any of the
preceding claims,
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characterized in that the second actuator (9)
comprises at least one fourth gear rack (14) engaging the at least one
third pinion (10), wherein the at least one third pinion (10) has a rotating
motion in one direction when the at least one flow control valve (5) is
displaced from the open position to the closed position and has a rotating
motion in an opposite direction when the at least one flow control valve (5)
is displaced from the closed position to the open position.

A user-actuated air nozzle control mechanism (1) according to any of the
preceding claims,

characterized in thatthe direction of the first linear
motion is arranged at an angle to the direction of the second linear
motion.

A user-actuated air nozzle control mechanism (1) according to any of the
preceding claims,

characterized in thatthe first actuator (6) is connected
to a damping unit (15), which is adapted for dampening the translational
movement of the push button (3).

A user-actuated air nozzle control mechanism (1) according to any of the
preceding claims,

characterized in thatthe atleast one flow control valve
(5) is configured to be rotatably displaced between the open position
where air is flowing to the air nozzle device (2) and the closed position
where air is prevented from flowing to the air nozzle device (2).

A user-actuated air nozzle control mechanism (1) according to any of the
preceding claims,

characterized in thatthe air nozzle device (2) and the
push button (3) are integrated in an interior structure (17) of the vehicle,
wherein the air nozzle device (2) comprises one or more air nozzle units
(16).

A user-actuated air nozzle control mechanism (1) according to claim 11,
characterized in thatatleast one of the air nozzle

units (16) is pivotably arranged within the interior structure (17) so that

the air flow out from the at least one pivotably arranged air nozzle unit
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(16) can be directed in different directions with an air flow directing
arrangement (18), wherein the air flow directing arrangement (18)
comprises an air flow directing element (19) pivotably arranged within the
interior structure (17) and a connection member (20) connecting the air
flow directing element (19) and the at least one pivotably arranged air
nozzle unit (16), so that when adjusting the direction of the air flow
directing element (19) the direction of the air flow out from the at least
one pivotably arranged air nozzle unit (16) is adjusted.

A method for controlling the air flow to an air nozzle device (2) in a
vehicle with a user-actuated air nozzle control mechanism (1), wherein
the user-actuated air nozzle control mechanism (1) comprises a push
button (3), a mechanical actuating mechanism (4) connected to the push
button (3), and at least one flow control valve (5) connected to the
mechanical actuating mechanism (4), where the at least one flow control
valve (5) is configured to be displaced between an open position where
air is flowing to the air nozzle device (2) and a closed position where air
is prevented from flowing to the air nozzle device (2), the method
comprising the steps;

in a first sequence manually actuating the push button (3) so that
it is translating from an initial position to an end position and back to the
initial position, so that the mechanical actuating mechanism (4) is
displacing the at least one flow control valve (5) from the open position to
the closed position; and

in a second sequence manually actuating the push button (3) so
that it is translating from the initial position to the end position and back to
the initial position, wherein the mechanical actuating mechanism (4) is
displacing the at least one flow control valve (5) from the closed position
to the open position,

wherein the at least one flow control valve (5) is displaced in the
first sequence and in the second sequence when the push button (3) is
translating from the initial position to the end position or wherein the at
least one flow control valve (5) is displaced in the first sequence and the
second sequence when the push button (3) is translating from the end
position to the initial position.

A method for controlling the air flow to an air nozzle device (2) in a
vehicle according to claim 13, where the mechanical actuating
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mechanism (4) comprises a first actuator (6) connected to the push
button (3), a first pinion (7) connected to the first actuator (6), a second
pinion (8) connected to the first pinion (7), a second actuator (9)
connected to the second pinion (8), and at least one third pinion (10)
attached to the at least one flow control valve (5), where the third pinion
(10) is connected to the second actuator (9), the method further
comprising the steps;

transferring the translating movement of the push button (3) into
a first linear motion of the first actuator (6);

transferring the first linear motion of the first actuator (6) into a
rotating motion of the first pinion (7) and the second pinion (8);

transferring the rotating motion of the second pinion (8) into a
second linear motion of the second actuator (9); and

transferring the second linear motion of the second actuator (9)
into a rotating motion of the at least one third pinion (10).

A method for controlling the air flow to an air nozzle device (2) in a
vehicle according to claim 13 or 14,

wherein the push button (3) is actuated by manually applying
pressure on the push button (3) so that it is translating from the initial
position to the end position in a first direction and at the end position
releasing the pressure so that the push button (3) translates back to the
initial position in a second direction, which is opposite the first direction.
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