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cial vehicle, the bumper assembly (10)
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panel (12) configured to be arranged at
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bumper panel (14) being movable in re-
lation to the first front bumper panel
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second front bumper panel (14) is
covered by the first front bumper panel
(12) in the longitudinal direction of the
vehicle and at least one use position in
which the portion (16) is uncovered.
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Bumper Assembly for a Commercial Vehicle

The invention relates to a bumper assembly for a commercial vehicle according to the
preamble of patent claim 1.

Such a bumper assembly for a commercial vehicle can be found in US 2008/0303309 A1.
The bumper assembly comprises at least one front bumper panel configured to be
arranged at a front end of the commercial vehicle.

It is an object of the present invention to provide a bumper assembly of the
aforementioned kind, by means of which bumper assembly particularly advantageous
aerodynamics as well as a particularly advantageous usability of the commercial vehicle
can be realized. '

This object is solved by a bumper assembly having the features of patent claim 1.
Advantageous embodiments with expedient and non-trivial developments of the invention
are indicated in the other patent claims.

In order to provide a bumper assembly of the kind indicated in the preamble of patent
claim 1, by means of which bumper assembly particularly advantageous aerodynamics as
well as a particularly advantageous usability of the commercial vehicle can be realized,
according to the present invention, the bumper assembly comprises at least one second
front bumper panel being moveable between a retracted position and at least one use
position in relation to the first front bumper panel. In the retracted position, at least a
portion of the second front bumper panel is covered by the first front bumper panel in the
longitudinal direction of the vehicle. For example, in the retracted position, the portion of
the second front bumper panel is overlapped by the first front bumper panel in the
longitudinal direction of the vehicle towards the front.

In the use position, the portion is uncovered. This means the portion is not overlapped by
the first bumper panel in the use position. Preferably, the second front bumper panel is
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moveable downwards from the retracted position into the use position in the vertical
direction of the vehicle. '

In the use position, the second front bumper panel acts as an air dam which reduces the
drag of the commercial vehicle at highway speeds in comparison with the second front
bumper panel being in the retracted position. As a result of the drag reduction, a fuel
economy improvement can be realized. In other words, by lowering the second front
bumper panel from tvhe retracted position into the use position, the fuel economy of the
commercial vehicle at highway speeds can be improved since air is directed away from
underbody components by the second front bumper panel ‘being lowered and, thus, being
in the use position.

However, if the commercial vehicle needs to be driven up a ramp, the second front
bumper panel can be raised and, thus, moved from the use position into the retracted
position so that a collision between the second front bumper panel and the ramp can be
avoided. This means the second front bumper panel can be moved between the use
position and the retracted position in a need-based manner so that both a particularly
advantageous usability and particularly advantageous aerodynamics of the commercial
vehicle can be realized. By raising the second front bumper panel from the use position
into the retracted position, damages of the second front bumper panel can be avoided.

Further advantages, features, and details of the invention result from the following
description of a preferred embodiment as well as from the drawings. The features and
feature combinations mentioned in the description as well as the features and feature
combinations mentioned in the following description of the figures and/or shown in the
figures alone can be employed not only in the respective indicated combination but also in
any other combination or taken alone without leaving the scope of the invention.

The drawings show in:

Fig. 1 a schematic perspective view of a bumper assembly for a commercial
vehicle, the bumper assembly comprising a first front bumper panel and a

second front bumper panel which is in its retracted position;

Fig. 2 a schematic perspective view of the bumper assembly with the second
front bumper panel being in its use position,;
Fig. 3 a schematic perspective view of the second front bumper panel; and
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Fig. 4 part of a schematic side view of the commercial vehicle comprising the

bumper assembly.

Fig. 1 shows a bumper assembly 10 in the form of a front bumper assembly for a
commercial vehicle, in particular, a truck. The bumper assembly 10 comprises a first front
bumper panel 12 which is made of, for example, a plastic material. Moreover, the front
bumper panel 12 can be inherently stable. The first front bumper panel 12 is configured to
be arranged at a front end of the commercial vehicle. For example, the first front bumper
panel 12 is used to cover a cross member of the truck in the longitudinal direction of the
vehicle towards the front.

As can be seen from Figs. 1 and 2, the bumper assembly 10 further comprises a second
front bumper panel 14 which can be formed in one piece. For example, the second front
bumper panel 14 can be made of a plastic material. Moreover, the second front bumper
panel 14 can be inherently stable. Moreover, the second front bumper panel 14 can be
elastic.

As can be seen from Figs. 1 and 2, the second front bumper panel 14 is moveable in
relation to the first front bumper panel 12 between a retracted position shown in Fig. 1
and at least one use position shown in Fig. 2. In the retracted position, at least a portion
16 of the second front bumper pane! 14 is covered by the first front bumper panel 12 in
the longitudinal direction of the vehicle. In the use position, the portion 16 is uncovered. In
the retracted position, the portion 16 is covered by the first front bumper panel 12 in the
longitudinal direction of the vehicle towards the front. In the use position, the second front
bumper panel 14 is lowered with respect to the retracted position so that the portion 16 is
not covered by the first front bumper panel 12.

The second front bumper panel 14 is moveable downwards from the retracted position
into the use position into the vertical direction of the vehicle and in relation to the first front
bumper panel 12. By lowering the second front bumper panel 14 from the retracted
position into the use position, the drag of the truck can be reduced in comparison with the
retracted position. Thus, the fuel economy can be improved.
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Fig. 4 shows a longitudinal member 18 of a frame of the truck as well as a front wheel 20
of the truck. The bumper assembly 10 is mounted at least indirectly on the frame.
Moreover, Fig. 4 shows a ground 22 on which the truck can be driven.

The front wheel 20 comprises a tire 24 and a rim 26 on which the tire 24 is mounted. In
Fig. 4, a distance between the ground 22 and the rim 26 is designated with D1. When the
second front bumper panel 14 is in the retracted position, the truck has a first ground
clearance G1. This means the first ground clearance G1 is a first distance between the
bumper assembly 10 and the ground 22 with the second front bumper panel 14 béing in
the retracted position. In the use position, the truck has a second ground clearance G2.
The second ground clearance G2 is a distance between the ground 22 and the bumper
assembly 10 with the second front bumper panel 14 being in the use position. As can be
seen from Fig. 4, the second ground clearance G2 is less than the first ground clearance
G1. This means that the ground clearance of the truck is decreased by lowering the
second front bumper panel 14 from the retracted position into the use position. However,
this also means that the ground clearance of the truck can be increased by raising the
second front bumper panel 14 from the use position into the retracted position.

Fig. 4 also shows a ramp 28 extending at an angle of 15° in relation to the ground 22. If
the truck needs to be driven up the ramp 28, the second front bumper panel 14 can be
raised from the use position into the retracted position so that a collision between the
second front bumper panel 14 and }the ramp 28 and, thus, damages of the second front
bumper panel 14 can be avoided. Thus, the second front bumper panel 14 can be moved
in relation to the first front bumper panel 12 between the use position and the retracted
position in a need-based manner.

For example, the bumper assembly 10 comprises at least one actuator configured to
move the second front bumper panel 14. Preferably, the actuator is configured as a
pneumatic actuator so that the second front bumper panel 14 can be moved between the
retracted position and the use position by means of air, in particular, pressurized air.
Other well known actuating means can be employed to raise or lower the second front
bumper panel 14 such as hydraUIic, mechanical or electrical means. Moreover in the
present pneumatic example, the bumper assembly 10 can comprise at least one valve
element configured to control an airflow provided by the actuator thereby controlling the
movement of the second front bumper panel 14. For example, the bumper assembly 10
can comprise at least one air solenoid valve, at least one flow regulator valve, at least one
air regulator valve, at least one pressure switch and at least one hinge used to realize the
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movement of the second front bumper panel 14 in relation to the first bumper panel 12.
Preferably, said valves, the switch and the flow regulator valve are arranged within the
bumper assembly 10. For example, said components can be arranged on at least one of
the front bumper panels 12 and 14.

Fig. 3 shows the second front bumper panel 14. As can be seen from Fig. 3, a steel
reinforcement 30 is provided, the steel reinforcement 30 being bonded to the second front
bumper panel 14. For example, the second front bumper panel 14 is configured as a
moulded, flexible tray. The steel reinforcement 30 is configured to support an upper
flange of said tray. ' '

The steel reinforcement 30 has lateral mounting elements 32 by means of which the steel
reinforcement and, thus, the second front bumper panel 14 are connected to the
pneumatic actuator.

For example, the second front bumper panel 14 is deployed and, thus, lowered from the
retracted position into the use position automatically once the truck maintains a speed
above a predeterminable threshold which is, for example, 45 mph for a predefined time
duration. In the use position, the second front bumper panel 14 acts as an air dam
directing oncoming air away from underbody components.

For example, the air dam (second front bumper panel 14) is automatically retracted at a
lower set point speed. For example, the air dam is raised from the use position into the
retracted position once the truck goes below 25 mph for a predefined time duration. Both
set speeds and time durations are software configurable. |
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Claims

A bumper aséembly (10) for a commercial vehicle, the bumper assembly (10)
comprising at least one front bumper panel (12) configured to be arranged at a front
end of the commercial vehicle,

characterized in that

the bumper assembly (10) comprises at least one second front bumper panel (14)
being movable in relation to the first front bumper panel (12) between a retracted
position in which at least a portion (16) of the second front bumper panel (14) is
covered by the first front bumper panel (12) in the longitudinal direction of the
vehicle and at least one use position in which the portion (16) is uncovered.

The bumper assembly (10) according to claim 1,

characterized in that,

the second front bumper panel (16) is movable downwards from the retracted
position into the use position in the vertical direction of the vehicle.

The bumper assembly (10) according to any one of claims 1 or 2,

characterized in that

the bumper assembly (10) comprises at least one actuator configured to move the
second front bumper panel (14).

The bumper assembly (10) according claim 3,
characterized in that
the actuator is configured as a pneumatic actuator.
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5.  The bumper assembly (10) according to claim 4,
characterized in that
the bumper assembly (10) comprises at least one valve element configured to
control an airflow provided by the actuator thereby controlling the movement of the
second front bumper panel (14), the valve element being arranged on at least one
of the front bumper panels (12, 14).

6. The bumper assembly (10) according to any one of the preceding claims,
characterized in that

the second front bumper panel (14) is inherently stable.
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