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Abstract
Monitor of a camera-monitor system
The present invention relates to a monitor (2) of a camera-monitor
system in a motor vehicle (1), which monitor can be mounted in the
field of vision of a driver of the motor vehicle (l1). According
to the invention, it 1is provided that the moniteor (2) 1is

height-adjustable.

(Fig. 1)
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Monitor of a camera-monitor system

The present invention relates to a monitor of a camera-monitor
system in a motor vehicle. The monitor is arranged here in the

field of vision of a driver of the motor vehicle.

DE 10 2012 014 448 Al has disclosed a camera-monitor system

with a monitor arranged fixedly on the A pillar of a truck. Said
monitor 1is optimally aligned with the driver during the
installation, but is fixed subsequently. Particularly tall or
short drivers fall outside the optimally set range of the monitor
when optimization with a driver of average height is carried out

during installation.

US 6,693,519 B2 discloses a camera-monitor system in which the
monitor is adjustable by means of a ball-and-socket Jjoint and
wing nuts. Adjustment requires both hands of the driver: one
hand for actuating the wing nuts and the other for aligning the
monitor. A disadvantage of both known solutions is that
adjustment of the monitor during operation is possible only in

a complicated manner, if at all.

It is the object of the invention to propose a monitor of a

camera-monitor system that is improved in comparison thereto.

According to the invention, it is provided that the monitor is
height-adjustable. This has the advantage that the monitor is
optimally set to the respective driver depending on the wvehicle
height, and therefore optimum fields of view in the direction of

travel and also of the monitor, the digital mirror, are ensured.
It is provided to hold the height-adjustable monitor both by a

force fit and by a form fit. This has the advantage that the
monitor is stably held at the set height even during shaking
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that occurs during the driving mode. The monitor here is, for
example, a flat screen, a liquid crystal display LCD, a TFT
screen, the projection surface of a projection unit, or another
suitable monitor. The form fit 1is preferably achieved by
intermeshing tooth elements, such as racks, a rack and gearwheel,
plug elements with associated sockets and the like. The force
fit is achieved by a mechanical spring, by fluid pressure, by

elastically deformable material or similar solutions.

According to the invention, it is provided that at least one
spring is provided for the force fit, and intermeshing racks for

the form fit. These elements are reliable and cost-effective.

According to the invention, the monitor has at least one
sliding element. The sliding element is guided in a slide rail
of a holding element and has a toothing on a first longitudinal
side. On its second longitudinal side lying opposite the
first longitudinal side, said sliding element strikes against a
rail which is supported in relation to the holding element by
means of springs. The holding element has a rack which lies
opposite the toothing of the sliding element and interacts
therewith. The slide rail is guided movably in the vertical
direction in the sliding element. The toothing and the rack are
coordinated with each other, for example with a rectilinear or

oblique toothing, with a symmetrical or asymmetrical
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cross section, or in another suitable manner. A precision toothing
permits a height adjustment in small increments, but requires a
higher spring force for the secure holding. A coarse toothing
manages with a smaller spring force, but only permits a rough
adjustment of the height. In the proposed solution, it is possible
by means of external force to displace the slide rail horizontally
counter to the spring force in order then to carry out a vertical
movement of the monitor. The external force acts in the horizontal
direction and eliminates the form fit caused by the spring force.
After horizontal adjustment of the monitor and ending of the
exertion of force in the horizontal direction, the form fit is

reproduced.

According to the invention, it is provided to arrange a damping
element between sliding element and rail. Said damping element is,
for example, a rubber band which is preferably arranged on the rail.
The damping element prevents noises during the height adjustment

and additionally serves for damping noise during normal operation.

A damping element which is composed of plastic, rubber or another
suitable cushioning material is arranged at the lower end of the
rail. The damping element cushions the lower stop of the sliding
element when the latter upon exertion of force in the horizontal
direction has arrived at the lower end of the slide rail because

of gravity.

The holding element has at least one of the following elements: A
cable-guiding element serves for guiding electric lines supplying
the monitor with energy, images and other information, and other
lines and cables. A fastening element for a covering element serves
for the fastening thereof. The covering element serves for sight
and dust protection for the monitor-holding device. A cable
feedthrough for the passage of the above-mentioned lines and cables
is likewise provided. In order to mount the holding element on, for

example, an A pillar of a truck in the driver's cab thereocf, or in
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a passenger vehicle or in another vehicle, an installation
opening 1is ©provided. A fastening element serves for the

horizontally movable fastening of the rail.

According to the invention, the rail is connected in a
horizontally displaceable manner to the holding element. This
takes place counter to the prestressing of the springs, in order

to release or to reproduce the form fit.

According to the invention, the rail has a projection which
engages in a recess of the sliiding element. This prevents the

monitor from falling out in the horizontal direction.

A method according to the invention for adapting a monitor of a
camera-monitor system has the following steps: exerting pressure
on the monitor in the horizontal direction. Releasing a force
fit which fixes the monitor in the vertical direction. Displacing
the monitor in the vertical direction. Relieving pressure on the
monitor in the horizontal direction. The force fit is reproduced

in the process by latching.

According to one aspect of the present invention, there 1is
provided a monitor with a holding element for a camera-monitor
system in a motor vehicle, which monitor can be mounted in the
field of wvision of a driver of the motor vehicle, wherein the
monitor is height-adjustable vertically, wherein the monitor in
a first state is held vertically relative to the holding element
by a force fit between the monitor and the holding element, and
the monitor in a second state is displaceably vertically relative
to the holding element, wherein, in the second state, the force
fit for the holding is interrupted by means of a horizontal

displacement of the monitor relative to the holding element.
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Further details and advantages of the invention can be gathered
from the description below of exemplary embodiments with

reference to the figures. In the drawing:

fig. 1 shows a truck with a camera-monitor system according to

the invention,

fig. 2 shows a monitor according to the invention with a holding

element in a three-dimensional illustration,

fig. 3 shows a monitor according to the invention with a

holding element in a top view,

Date Regue/Date Received 2021-07-07



CA 03040800 2015-04-16

PCT/EP2017/077103
2016P04206WOUS
_5_

fig. 4 shows a holding element of a monitor according to the

invention.

Fig. 1 shows the driver's cab of a truck, the motor vehicle 1, with
a monitor 2 according to the invention. The monitor 2 is mounted
height-adjustably on the Apillar 22 of the motor vehicle 1 by means
of a holding element 3. A camera holder 5 with two cameras 6, 6'
is arranged at the upper end of the driver's cab 4 of the motor
vehicle 1. After suitable processing, the cameras 6, 6' arranged
on the outside of the motor vehicle 1 transmit an image corre-
sponding to the rearview mirror of a customary motor vehicle to the
monitor 2. One camera image is depicted here in the upper half of
the monitor 2, and the other in the lower half thereof. By exertion
of pressure on the monitor 2 in the horizontal direction, the
fastening thereof in the vertical direction is released, the
monitor can be displaced vertically, and, after the pressure ends,

latches in the newly set vertical position.

Fig. 2 shows a monitor 2 according to the invention with a holding
element 3 in a three-dimensional illustration, A rack 7 arranged
on the holding element 3 engages in a corresponding toothing 8 of
a sliding element 9 of themonitor 2. Arail 10 of the holding element
3 is prestressed against the sliding element 9 and the rack 7 by
means of springs 11. It is seen that the monitor 2 is arranged on
end, and has a sliding element 9 on both sides. The front sliding
element 9 in the figure is held in a further holding element which
is not illustrated here. The rear sliding element 9 in the figure
is guided movably in the vertical direction in a slide rail 12. The
two sliding elements 9 have substantially the same properties and
are mirror-inverted with respect to each other. The description of
one applies correspondingly to the other. The slide rail 12 is
formed by a guide region 13 of the holding element 3, which guide
region is connected to the rack 7, and by the rail 10. The rail 10
has elongated holes 14 through which screws 15 for fastening the

rail 10 to the guide region 13 protrude. The toothing 8 is arranged
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on a first longitudinal side 16 of the sliding element 9, the second
longitudinal side 17 of which strikes against the rail 10. The
holding element 3 furthermore has cable-guiding elements 18 which
serve for guiding cables which connect the monitor to other devices
of the motor vehicle 1, for example in an electrically conducting,
light-conducting or purely mechanical manner. A covering element
(not illustrated here) for sicght and dust protection of the holding
element 3 is fastened by means of fastening elements 19. A cable
feedthrough 20 serves for the passage of the above-mentioned
cables. Installation openings 21 serve for fastening the holding

element 3 to the A pillar 22 of the motor vehicle 1.

A covering plate 31 is fastened to the upper end of the slide rail
12 by means of screws 32. This prevents the sliding elements 9 from

sliding out upward and therefore the monitor 2 from falling out.

Fig. 3 shows the monitor 2 according to the invention from fig. 2
in top view. The sliding element 9 with a toothing 8 on the first
longitudinal side 16 thereof is seen. The tocthing 8 engages in
teeth of the rack 7 of the holding element 3. The second longitudinal
side 17 of the sliding element 9 strikes against the rail 10. A
projection 23 of the rail 10 engages here in a recess 24 of the
sliding element 9. This prevents the monitor 2 from falling out in
the horizontal direction, in the downward direction in the figure.
A damping element 25 is arranged between rail 10 and sliding element
9. Said damping element is fastened to the rail 10 and extends over
the entire length thereof. The damping element 25 is in the form

of a rubber band or a fcam band.

The rail 10 is fastened to the holding element 3 by means of a screw
15. The screw 15 engages in a fastening element 26 of the holding
element 3. Since the screw 15 is arranged in an elongated hole 14,
not illustrated here, of the rail 10, the rail 10 is movable in the
horizontal direction, to the right or left in the figure. If a force

directed to the right is exerted on the monitor 2 from the left,
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the rail 10 is displaced and compresses the spring 27. In the
process, the toothing 8 is released from the rack 7, the sliding
element 9 can then be displaced in the vertical direction, i.e.
upward and downward out of the plane of fig.3. If the desired
vertical position 1s reached, the exertion of pressure on the
monitor 2 is ended. The force of the spring 27 then pushes the rail
10 and therefore the sliding element 9 to the left, as a result of
which toothing 8 and rack 7 come into engagement again. The monitor
2 is therefore fixed in its vertical position by a form fit and force
fit.

The guide region 13 is located at the outer end, illustrated at the
top in the figure, of the holding element 3. The rack 7 is arranged

on the guide region 13.

Fig. 4 shows the holding element 3 of a monitor 2 according to the
invention without the monitor. The guide region 13 with the rack
7 arranged thereon is seen. At the right end of the guide region
13, the rail 10 is fastened to the holding element 3 by means of
screws 15. The screws 15 are guided through elongated holes 14.
Conical springs 27 support the rail 10 against the holding element
3.

Additionally or alternatively to the fastening of a covering
element, the fastening elements 19 can also serve for the fastening
of a further holding element 3 which engages in the sliding element

9, which faces the observer in fig. 2.

A damping element 28 which is fastened to the holding element 3 by
means of a screw 29 is arranged at the lower end of the holding
element 3, below the rack 7. The screw 29 reaches through an
elongated hole, not illustrated here, which extends in the vertical
direction. The damping element 28 is supported downwards by means
of a spring 30. If the monitor 2, and therefore the sliding element

9 in the slide rail 12, moves downward, it strikes against the
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damping element 28 and is braked in a manner cushioned via the spring
30. This prevents sudden braking and therefore damage to the monitor

2 upon reaching the lower stop.

In other words, the invention relates to a monitor 2 which serves
as a replacement for conventional vehicle mirrors. Customarily, the
traditional vehicle mirrors are installed "rigidly" on the vehicle.
Up to now, the monitors 2, also called displays, have also been
installed rigidly in the vehicle 1. Rigidly installed displays have
significant disadvantages for drivers who are particularly tall or
particularly short in the recognition of the driving situation
since displays sometimes depict relatively blurred images because
of the lighting and viewing angle for said people. This is also a
problem for drivers with varifocals with the adaption between the
display being "CLOSE"™ and the driving situation being "DISTANT".
The invention delivers an optimum solution for the above-mentioned
circle of people by means of the display of what is referred to as
a digital mirror being height-adjustable.

The display is held in position with a metallic "bracket structure”
by means of two racks 7, 8 which are mounted resiliently. Since here
there is both a force fit via the springs 27 and a form fit via the
rack 7 and the toothing 8, the principle is doubly secured against
vibration. If the driver wishes to adjust the height of the display,
the driver presses from the front against the monitor 2 counter to
the spring force of the springs 27. The monitor 2 is therefore
decoupled from the rack 7 and can be displaced upward or downward
in the pressed state. The driver can then let go of the monitor 2
in the desired position and said monitor then snaps again into the
rack 7 via spring force. Should the position not yet be optimum,
the operation can be repeated as frequently as desired. Depending
on the driver's height, the monitor 2 can thereby be set optimally
to the particular driver, and therefore optimum fields of view in

the driving direction and also of the monitor 2 are ensured.
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It lies at the discretion of a person skilled in the art to modify

or to suitably supplement the above-described embodiment.
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CLAIMS:

1. A monitor with a holding element for a camera-monitor
system in a motor vehicle, which monitor can be mounted in
the field of vision of a driver of the motor vehicle,
wherein the monitor is height-adjustable vertically,
wherein the monitor in a first state is held vertically
relative to the holding element by a force fit between the
monitor and the holding element, and the monitor in a
second state is displaceably vertically relative to the
holding element, wherein, in the second state, the force
fit for the holding element is interrupted by means of a
horizontal displacement of the monitor relative to the

holding element.

2. The monitor according to claim 1, wherein the height-
adjustable monitor is held both by the force fit and by a

form fit.

3. The monitor according to claim 2, wherein at least one
spring is provided for the force fit, and an intermeshing

rack and a toothing for the form fit.

4. The monitor according to claim 3, wherein the monitor has
at least one siiding element which is guided in a slide
rail of a holding element and which has the toothing on a
first longitudinal side, and, on its second longitudinal
side lying opposite the first longitudinal side, strikes
against a rail which is supported in relation to the

holding element by means of the at least one spring,
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wherein the holding element has the intermeshing rack

which lies opposite the toothing of the sliding element.

5. The monitor according to claim4, wherein a damping element
is arranged between the rail and the at least one sliding

element.

6. The monitor according to claim 5, wherein the damping

element is arranged at the lower end of the rail.

7. The monitor according to any one of claims 4 to 6,
wherein the holding element has at least one of the
following elements
- a cable guiding element,

- a fastening element for a covering element,
- a cable feedthrough,
- an installation opening,

- a fastening element for the rail.

8. The monitor according to any one of claims 4 to 7, wherein
the rail is connected in a horizontally displaceable

manner to the holding element.

9. The monitor according to any one of claims 4 to 8, wherein
the rail has a projection which engages in a recess of the

sliding element.
10. An adaption method of a monitor of a camera-monitor system

according to any one of claims 1 to 9, having the

following steps
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- exerting pressure on the monitor in the horizontal
direction,

- in the process releasing a force fit fixing the monitor
in the vertical direction,

- displacing the monitor in the vertical direction,

- relieving pressure on the monitor in the horizontal
direction, and

- latching and reproducing the force fit.
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Fig.3
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