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(57) Abstract: The invention relates to a camera assembly (50) for an industrial vehicle cab (5) comprising a side door (15) and a step,

the camera assembly (50) being designed to be mounted on the cab (5) above the door (15) and comprising: - a supporting arm (51)
provided, at a first end thereof, with a mounting device for mounting on the cab (5); - a camera arranged on said supporting arm (51), for
providing an image of an area located rearwards and/or sidewards, in the operative position; - a lighting system (30) including at least

one light source, the lighting system (30) being mounted on the supporting arm (51) or housed therein and being arranged to provide
a light beam (31) directed downwards for illuminating the step, in the operative position.
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A camera assembly for an industrial vehicle cab

TECHNICAL FIELD

The invention relates to a camera assembly designed to be mounted on an industrial
vehicle cab, an industrial vehicle cab comprising such a camera assembly, and to an
industrial vehicle comprising such a camera assembly or such a cab. The invention also

relates to process for controlling a camera assembly of a vehicle.

The invention can be applied to several industrial vehicles, such as trucks, buses and

construction equipment.
BACKGROUND

An industrial vehicle cab defines a driver compartment the floor of which is generally
located fairly high relative to the ground. As a consequence, such a cab generally
comprises a step arranged on a side wall of the cab, for allowing the driver to climb up to /

get down from the driver compartment.

Using the step requires caution from the driver, especially when it's dark, to avoid falls
and injuries. To lower the risks, cabs can be equipped with a lighting system for
illuminating the step. However, conventional lighting systems are not fully satisfactory in

terms of lighting efficiency, compactness and cost, among others.

SUMMARY

An object of the invention is to provide an improved step lighting system for an industrial

vehicle cab.

To that end, according to a first aspect, the invention relates to a camera assembly for an
industrial vehicle cab comprising a side door and a step, the camera assembly being
designed to be mounted on the cab above the door and comprising:

- a supporting arm provided, at a first end thereof, with a mounting device for mounting

on the cab;
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- a camera arranged on said supporting arm, for providing an image of an area located
rearwards and/or sidewards, in the operative position;

wherein the camera assembly further comprises a lighting system including at least one

light source, the lighting system being mounted on the supporting arm or housed therein

and being arranged to provide a light beam directed downwards for illuminating the step,

in the operative position.

U] ” o«

The terms defining locations or orientations (such as “front”, “side”, “rear” and the like) are
used relative to the vehicle cab, in the operative position of the camera éssembly, i.e.

when the camera assembly is mounted on the vehicle cab.

in other words, the invention proposes to incorporate a lighting system — for the step and
the ground surrounding area — on or in a camera assembly mounted on the vehicle cab.

Such a solution has many advantages.

Significant advantages derive from the fact that the lighting system is arranged on or in an
existing part mounted on the cab. Thus, the lighting system can be fairly easily installed
insofar as, for that purpose, existing mechanical components and electrical connections
can be used. Besides, because no specific additional supporting member has to be
mounted on the cab for the lighting system, no arrangements on the cab structure are
required, and the overall cab cost is reduced. Impacts on aerodynamics are also limited or

even non-existent.

Another advantage lies in the fact that regulations allow a camera assembly to protrude
outwardly from the cab side wall much more than other components. As a result, the
lighting system can be located far enough from said cab side wall to provide a satisfactory
illumination of the area of the ground at the bottom of the step, in addition to the

illumination of the step itself. This further enhances the driver's safety.

Because the lighting system is fixed relative to the cab structure, the invention makes it
possible to provide a light beam having an appropriate direction whatever the door
position, in contrast to a lighting system which would be fastened to a mobile component,
such as the door or a component fastened to thé door. Thus, the driver can clearly see

the entry/exit ground area when the door is closed and the steps when the door is open. '
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This allows reducing accidents. It also helps the driver prepare the‘vehicle and access the

 cab.

For example, the camera assembly can be mounted in an upper front area of a cab side
wall. The camera can provide an image of the area along the cab side wall, rearward.
Alternatively, the camera assembly can be mounted on the cab roof, in such an
implementation, the supporting arm has to sufficiently protrude outwards from the cab

side wall to allow a proper illumination of the cab step.
The camera can be arranged near the supporting arm second end, opposite the first end.

According to an embodiment, the supporting arm comprises a lower wall, the lighting

system being configured to provide a light beam from or through said lower wall.

In a possible implementation, the supporting arm comprises a lower wall, a housing which
receives the lighting system and which opens in said lower wall, and a transparent or
translucent cover for closing the housing and allowing the light beam emitted by the
lighting system to pass through said cover. The cover can be substantially level with the

outer face of the supporting arm lower wall.

According to an embodiment, the supporting arm comprises a first portion designed to be
mounted on the cab and a second portion which is mounted on the first portion so as to
be able to pivot relative to the first portion between an operative position and a parking
position. For example, in the parking position, the supporting arm does not significantly
protrude relative to the cab, being folded against the cab side wall, while in the operative
position, the supporting arm protrudes outwardly, so that the camera can provide an

image and the lighting system can illuminate the appropriate area.

A lighting system can be mounted on or housed in the supporting arm first portion, and/or

mounted on or housed in the supporting arm second portion.

The lighting system can be designed to provide a light beam:
- which substantially forms an angular sector, in a plane which is substantially vertical
and longitudinal in the operative position, said angular sector having an angle (a)

ranging from 15° to 60°, for example around 40°;
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- and/or which substantially forms an angular sector, in a plane which is substantially
vertical and transverse in the operative position, said angular sector having an

angle () ranging from 5° to 40°.

According to a second aspect, the invention relates to an industrial vehicle cab defining a
driver compartment and having a front wall and two side walls, the cab comprising a side
door for entering the driver compartment and a step arranged on a side walt for allowing
the driver to climb up to / get down from the driver compartment, wherein the cab
comprises a camera assembly as previously described, the supporting arm of the camera
assembly being mounted on the cab above the door and protruding outwardly from one
cab side wall, so that the lighting system is arranged to provide a light beam towards at

least part of the step and towards an area of the ground at the bottom of the step.

For example, the supporting arm is mounted on one cab side wall, above the door and
preferably close to the front wall. Alternatively, the supporting arm can be mounted on the
roof, and arranged to protrude outwardly from the cab side wall, for allowing the lighting

system to provide a satisfactory illumination or the area concerned.

The cab may further comprise a control unit connected to the lighting system and capable
of varying the light intensity of the light source(s), for example according to a signal
received from an ambient luminosity sensor provided on the cab. This control unit can be

the vehicle electrical contro! unit (ECU).

According to an embodiment, the lighting system is designed to provide a light beam

which, in a longitudinal vertical plane, is defined between:

- a front line extending downwards and forward from the lighting system and forming an
angle a1 with the vertical direction (Z), a1 ranging from 5° to 25°; .

- arear line extending downwards and rearward from the lighting system and forming an

angle a2 w‘ith the vertical direction (Z), a2 ranging from 5° to 3_5.

According to an embodiment, the lighting system is designed to provide a light beam

which, in a transverse vertical plane, is defined between:

- an outer line extending outwardly and forming an angle 1 with the vertical direction
(2), B1 ranging from 0° to 30°;
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- an inner line extending inwardly and forming an angle 32 with the vertica! direction (2Z),

B2 ranging from 5° to 10°.
The term “inwardly” means towards the longitudinal symmetrical axis of the cab.

According to a third aspect, the invention relates to an industrial vehicle which comprises

a camera assembly as previously described, or a cab as previously described.

According to a fourth aspect, the invention relates to a process for controlling a camera
assembly of such a vehicle. The process comprises, from a parking state in which the
vehicle engine is stopped and the door is locked, automatically switching the light
source(s) on upon receipt of a remote vehicle door unlocking command. Such a command
can be sent by the driver from the outside of the cab, when he approaches the vebhicle, by

means of the vehicle key or a similar actuator.

The process may further comprise, when applicable, automatically pivoting the supporting
arm second portion relative to the supporting arm first portion, to the operative position,
before the light source(s) are switched on, upon receipt of a remote vehicle door

unlocking command.

Besides, the light source(s) can be kept on until the vehicle engine is turned on and,

preferably, until the parking brake is released.

Further advantages and advantageous features of the invention are disclosed in the

following description and in the dependent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

With reference to the appended drawings, below follows a more detailed description of

embodiments of the invention cited-as examples.
In the drawings:

Fig. 1 is a perspective view of an industrial vehicle according to an embodiment of the

invention, the vehicle comprising camera assemblies;
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Fig. 2 is a perspective view of a camera assembly according to an embodiment of the
invention, comprising a lighting system;

Fig. 3 is a schematic detailed view of the camera assembly of Fig. 2, showing the lighting
system and further showing its connection to a control unit;

Fig. 4 and 5 are perspective views of two different industrial vehicles according to the
invention, showing the areas illuminated by means of the lighting systems;

Fig. 6 is a schematic cross-sectional view of the vehicle cab in a horizontal plane, showing
the area illuminated by the lighting system;

Fig. 7 is a schematic side view of the vehicle cab, showing the light beam provided by the
lighting system;

Fig. 8 schematically illustrates the process allowing a user to control such a camera

assembly of a vehicle.
DETAILED DESCRIPTION OF EXAMPLE EMBODIMENTS OF THE INVENTION |

Figure 1 shows a vehicle 1, more specifically an industrial vehicle. Although the invention
will be described with respect to a truck, the invention is not restricted to this particular

vehicle, but may also be used in other vehicles, such as a bus.

The vehicle 1 comprises a frame 2 supported by front wheels 3 and rear wheels 4 as well
as a cab 5. The vehicle 1 can further comprise a cargo body 19 supported by wheels 20.
Z is defined as the vertical direction, X is defined as the longitudinal direction of the

vehicle 1, and Y is defined as the transversal direction of the vehicle 1.

The cab 5 has a front wall 6 on which are located a windshield 13 and headlamps 14. The
cab further has two side walls 7 and a roof 20. It defines a driver compartment 8 having a
floor 9, and comprises an opening 10 for entering the driver compértment 8, as shown on

figure 7. As the floor 9 is located fairly high above the ground, the cab 5 comprises a |
step 11.arranged on a side wall 7 for allowing the driver to-climb-up to /- get down from the
driver compartment 8. In the illustrated embodiment, the step 11 includes three levels 12,
but this should not be considered as limitative. The step 11 can be located below the

opening 10, forward of the front wheels 3.

The cab 5 comprises a side door 15 which has a substantially vertical hinge axis 16.

Thus, the door 15 can pivot between a close position, in which it closes the opening 10
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(figure 1), and an open position (figure 7), for allowing a person to enter the driver
compartment 8. The door 15 can comprise a main portion 17 for closing said opening 10
and a bottom portion 18 for covering an upper part of the step 11, such as the part of the

step 11 extending down to the upper level 12.

Furthermore, a camera assembly 50 is mounted on the cab 5 above the door 15.
Basically, the camera assembly 50 comprises a supporting arm 51 and a camera 52
arranged on said supporting arm 51, for providing an image of an area located rearwards
and/or sidewards. Such a camera assembly 50 can typically be part of a so-called camera
monitor system (CMS) which further includes a monitor (not shown) inside the driver's
compartment 8 for displaying the image provided by the camera 52. Thus, the vehicle 1
according to the invention can be devoid of side exterior mirrors, and possibly also devoid

of an interior mirror.

In the illustrated embodiment, a camera assembly 50 is mounted on each side wall 7 of
the cab 5. Preferably, a camera assembly 50 can be mounted in an upper front area of
each side wall 7. However, this should not be considered as limitative; for example, the

camera assembly 50 could be mounted on the roof 20 of the cab 5.

The supporting arm 51 has a first end 53 fastened to the cab 5, by means of a mounting
device 54. The supporting arm 51 can have a mounting end face 55 configured to
cooperate with a cab side wall 7, i.e. for example substantially parallel to (X,Z) in the
operative position. Furthermore, the supporting arm 51 protrudes outwardly from the cab
side wall 7, up to its second end 56. The camera 52 can be arranged near the supporting

arm second end 56.

In an embodiment, as shown on Fig. 2, the supporting arm 51 can comprise a first
portion 57 mounted on the cab 5 and a second portion 58 which is mounted on the first
portion 57 so as to be able to pivot relative to the first portion 57 between an operative
position, i.e. a protruding position'allowing the camera 52 to capture images, and a
parking position, in which the supporting arm 51 is folded along the cab side wall 7, to

prevent damages.
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Preferably, the supporting arm 51, especially the shape of its front face, is designed to
form a wind deflector and not to -significantly impair aerodynamics. Besides, the

supporting arm 51 comprises a lower wall 59 turned substantially downwards.
The cab 5 further comprises a lighting system 30 for illuminating the step 11.

According to the invention, said lighting system 30 is mounted on the supporting arm 51 of
the camera assembly 50, or housed therein. Arranging the lighting system 30 on / in an

existing component of the cab 5 contributes to providing a cost efficient solution.

The lighting system 30 is configured to provide a light beam 31 directed downwards,
towards at least an area 41 of the step 11 and towards an area 42 of the ground at the
bottom of the step 11 (see figure 6). It can further be configured to provide the light
beam 31 from or through the lower wall 59 of the supporting arm 51. For that burpose, the
supporting arm 51 has to sufficiently protrude outwards from the cab side wall 7 to allow

the lighting system 30 to provide a proper illumination of the areas 41 and 42.

The lighting system 30 can be mounted on or housed in the supporting arm first
portion 57, or second portion 58. Although figure 2 shows a camera assembly 50 provided
with a lighting system 30 in both portions 57, 58, only one lighting system 30 can be
provided.

As shown in figures 2 and 3, the supporting arm 51 can comprise a housing 60 which
receives the lighting system 30 and which opens in the lower wall 59. A transparent or
translucent cover 61 allows closing the housing 60 and the light beam 31 emitted by the
lighting system 30 to pass through said cover 61. in an embodiment, the cover 61 is

substantially level with the outer face of the supporting arm lower wall 59.

Typically, the lighting system 30 can comprise a printed circuit board (PCB) 32 on which
at least one light source 33 is mounted, a connector 34 for 'connecting the PCB 32 to a
vehicle electrical control unit (ECU) 62 by wires housed in the supporting arm 51. The
lighting system 30 may further comprise a light deflector (not shown) which is arranged on
the path of the beam 31 emitted by the light source(s) 33, and which is designed to
deviate the light so as to ultimately provide a beam capable of illuminating the desired

area. According to an embodiment, the lighting system comprises several light
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sources 33. The vehicle electrical control unit (ECU) 62 can be capable of varying the light
intensity of the light source(s) 33, for example according to a signal received from an

ambient luminosity sensor 63 provided on the cab 5.

As the camera assembly 50 protrudes outwardly from the cab side wall 7, arranging the
lighting system 30 on or in the camera assembly 50 allows providing a particularly efficient

lighting of the step and ground area at the bottom of the step.

Besides, in order to provide a light beam 31 capable of efficiently illuminating the required
area, the lighting system 30 can be designed as explained below. In practice, this can be

achieved by an appropriate design of a light deflector.

On the one hand, as shown in figures 2 and 7, the light beam 31 can form an anguiar

sector, in a longitudinal vertical plane (X, Z), defined between:

- a front line 35 extending downwards and forward from the lighting system 30 and
forming an angle a1 with the vertical direction Z, a1 ranging from 5° to 25°;

- a rear line 36 extending downwards and rearward from the lighting system 30 and

forming an angle a2 with the vertical direction Z, a2 ranging from 5° to 35.

In other words, the light beam 31 can form an angular sector, in a plane which is
substantially vertical and longitudinal, i.e. parallel to the cab side wall 7, the angular sector

having an angle a ranging from 15° to 60°.

On the other hand, as shown in figure 2, in a transverse vertical plane (Y,Z), the light

beam 31 can be defined between:

- an outer line 37 extending outwardly and forming an angle B1 with the vertical
direction Z, 81 ranging from 0° to 30°;

- an inner line 38 extending inwardly and forming an angle B2 with the vertical

direction Z, 32 ranging from 5° to 10°.

The term ‘“inner” refers to a part located closer to the vehicle longitudinal axis of

symmetry, as opposed to the term “outer”.
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in other words, the light beam 31 can form an angular sector, in a plane which is
substantially vertical and transverse, i.e. orthogonal to the cab side wall 7, the angular

sector having an angle an angle § ranging from 5° to 40°.

For example, a1 can be around 10°, a2 can be around 10°; 1 can be around 10°, B2 can

be around 10°.

The vehicle 1 may further comprise a lighting system 30 mounted on the cab 5 above the
windshield 13. Such a front lighting system makes windshield cleaning easier for the
driver, and can also be used to make sure the front panel is open when the driver wants
to tilt the cab 5.

Reference is now made to figure 8, which shows how a uéer, generally the driver, can

control the camera assembly 50.

When the driver 65 approaches his vehicle 1 in a parking state, i.e. with the engine
stopped and the door 15 locked, he remotely controls the door opening by means of an

actuator 66, such as the vehicle key.

In an embodiment where the supporting arm 51 is folded along the cab side wall 7 in the
parking state, this remote vehicle door unlocking command automatically causes the
camera assembly 50 to be put in the operative position (step 1 - S1). In bther words, the
supporting arm second portion 58 is pivoted relative to the supporting arm first portion 57,
to the operative position. Of course, this first step is skipped in case the supporting arm 51

is fixedly fastened to the cab 5, i.e. if it always protrudes outwardly and cannot be folded.

Then, the light source(s) 33 are automatically switched on (step 2 - S2). The light
source(s) 33 can be kept on until the vehicle engine is turned on and, preferably, until the

parking brake is released.

Thus, there is provided proximity lighting as soon as the driver unlocks the vehicle, and

until he is starting to move.

Of course, the activation of the lighting system 30 can be controlied also when the driver

is inside the compartment 8 and the engine is on.
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The invention therefore provides a lighting system which is very efficiently integrated in

the vehicle architecture, both mechanically and electronically.

It is to be understood that the present invention is not limited to the embodiments
described above and illustrated in the drawings; rather, the skilled person will recognize
that many changes and modifications may be made within the scope of the appended

claims.
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CLAIMS

1. A camera assembly (50) for an industrial vehicle cab (5) comprising a side door (15)

and a step (11), the camera assembly (50) being designed to be mounted on the cab (5)

above the door (15) and comprising:

- a supporting arm (51) provided, at a first end (53) thereof, with a mounting device (54)
for mounting on the cab (5);

- acamera (52) arranged on said supporting arm (51), for providing an image of an area
located rearwards and/or sidewards, in the operative position;

characterized in that it further comprises a lighting system (30) including at least one light

source (33), the lighting system (30) being mounted on the supporting arm (51) or housed

therein and being arranged to provide a light beam (31) directed downwards for

illuminating the step (11), in the operative position.

2. The camera assembly according to claim 1, characterized in that the supporting
arm (51) comprises a lower wall (5§9), the lighting system (30) being configured to provide

a light beam (31) from or through said lower wall (59).

3. The camera assembly according to claim 1 or claim 2, characterized in that the
supporting arm (51) comprises a lower wall (59), a housing (60) which receives the
lighting system (30) and which opens in said lower wall (59), and a transparent or
translucent cover (61) for closing the housing (60) and allowing the light beam (31)

emitted by the lighting system (30) to pass through said cover (61).

4. The camera assembly according to claim 3, characterized in that the cover (61) is

substantially level with the outer face of the supporting arm lower wall (59).

5. The camera assembly according to any one of claims 1 to 4, characterized in that the
supporting arm (51) comprises a first portion (57) designed to be mounted on the cab (5)
and a second portion (58) which is mounted on the first portion (57) so as to be able to

pivot relative to the first portion (57) between an operative position and a parking position.

6. The camera assembly according to claim 5, characterized in that the lighting

system (30) is mounted on or housed in the supporting arm first portion {57).
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7. The camera assembly according to claim 5 or claim 6, characterized in that the

lighting system (30) is mounted on or housed in the supporting arm second portion (58).

8. The camera assembly according to any one of claims 1 to 7, characterized in that the
lighting system (30) is designed to provide a light beam (31) which substantially forms an
angular sector, in a plane which is substantially vertical and longitudinal in the operative

position, said angular sector having an angle (a) ranging from 15° to 60°.

9. The camera assembly according to any one of claims 1 to 8, characterized in that the
lighting system (30) is designed to provide a light beam (31) which substantially forms an
angular sector, in a plane which is substantially vertical and transverse in the operative

position, said angular sector having an angle (B) ranging from 5° to 40°.

10. An industrial vehicle cab (5) defining a driver compartment (8) and having a front
wall (6) and two side walls (7), the cab (5) comprising a side door (15) for entering the
driver compartment (8) and a step (11) arranged on a side wall (7) for allowing the driver
to climb up to / get down from the driver compartment (8), characterized in that it further
comprises a camera assembly (50) according to any one of the preceding claims, the
supporting arm (51) of the camera assembly (50) being mounted on the cab (5) above the
door (15) and protruding outwardly from one cab side wall (7), so that the lighting
system (30) is arranged to provide a light beam (31) towards at least part (41) of the
step (11) and towards an area (42) of the ground at the bottom of the step (11).

11. The cab according to claim 10, characterized in that it is devoid of side exterior

mirrors.

12. The cab according to claim 10 or claim 11, characterized in that it comprises a control
unit (62) connected to the lighting system (30) and capable of varying the light intensity of
the light source(s) (33), for example according to a signal received from an ambient

luminosity sensor (63) provided on the cab (5).

13. The cab according to any one of claims 10 to 12, characterized in that the lighting
system (30) is designed to provide a light beam (31) which, in a longitudinal vertical plane,

is defined between:
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- a front line (35) extending downwards and forward from the lighting system (30) and
forming an angle a1 with the vertical direction (Z), a1 ranging from 5° to 25°;
- arear line (36) extending downwards and rearward from the lighting syétem (30) and

forming an angle a2 with the vertical direction (Z), a2 ranging from 5° to 35.

14. The cab according to any one of claims 10 to 13, characterized in that the lighting

systém (30) is designed to provide a light beam (31) which, in a transverse vertical plane,

is defined between:

- an outer line (37) extending outwardly and forming an éhgle B1 with the vertical
direction (Z), B1 ranging from 0° to 30°;

- an inner line (38) extending inwardly and forming an angle B2 with the vertical

direction (Z), B2 ranging from 5° to 10°.

15. An industrial vehicle (1), characterized in that it comprises a camera assembly (50)
according to any one of claims 1 to 9, or a cab (5) according to any one of claims 10
to 15.

16. A process for controlling a camera assembly (50) of a vehicle (1) according to
claim 15, characterized in that it comprises, from a parking state in which the vehicle
engine is stopped and the door (15) is locked, automatically switching the light

source(s) (33) on upon receipt of a remote vehicle door unlocking command.

17. The process according to claim 16, wherein the camera assembly (50) is according to
claims 5 and 7, characterized in that it comprises automatically pivoting the supporting
arm second portion (58) relative to the supporting arm first portion (57), to the operative
position, before the light source(s) (33) are switched on, upon receipt of a remote vehicle

door unlocking command.

18. The process according to claim 16 or claim 17, characterized in that the light
source(s) (33) are kept on until the vehicle engine is turned on and, preferably, until the

parking brake is released.
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