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Control device having a control panel with backlighting elements

FIELD OF THE INVENTION

The invention relates to a control device having a control panel and
backlighting elements for backlighting control elements on the control panel.
Control panels are used e.g. for controlling devices such as DVD players, CD-players, radios
and display devices. The invention also relates to an apparatus, such as an audio and/or video

apparatus, comprising a control device for controlling its functions.

BACKGROUND OF THE INVENTION

A control panel comprises a number of control elements. A user can control a
device by touching or pressing the control elements. The control elements may be provided
with numbers or symbols which are indicative of one or more controllable functions such as
channel indication, contrast, color, loudness, etc. The control panel is provided with
backlighting elements. The backlighting elements illuminate the control elements so that they
are more easily recognizable. The conventional control device comprises a large number of
parts, which leads to a rather complex design and thus increases the manufacturing costs of

the control panel.

OBJECT AND SUMMARY OF THE INVENTION

It is an object of the invention to provide an improved design for the control
panel, allowing simplification of the control device and a reduction of cost.

To this end, the control device according to the invention is characterized in
that the backlighting elements are arranged to emit light in a direction away from the control
elements, and the control device comprises a reflector on its rear side for directing light

emitted by the backlighting elements towards the control elements on the control panel.

In conventional control devices, the backlighting elements are arranged behind
the symbols to be illuminated, wherein each control element is provided with backlighting
elements, such as LED-elements. It is important to provide a uniform backlighting so as to

ensure that each control element is clearly and easily distinguishable. This requires a
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relatively large number of backlighting elements and, in operation, a large energy
consumption.

In the control device according to the invention, the backlighting elements
emit light in a direction away from the control elements and the light emitted by the
backlighting element is reflected off a reflector at the rear side of the control device towards
the control elements. Due to the increased light path between the backlighting element and
the control elements, a backlighting element provides a better light distribution at the control
elements, without the need for a substantial increase of depth of the control device. This
reduces the number of parts of the control device, in particular the number of backlighting
elements, thus reducing costs, complexity of design and power consumption.

In a preferred embodiment, the control elements are touch control elements.
Touch control elements allow a reduced depth of the control panel, as compared to buttons.

In a preferred embodiment, the reflector has at least a partially curved surface
facing the backlighting elements. A curved reflective surface allows a better distribution of
the light emitted by the backlighting elements towards the control elements.

In a further preferred embodiment, the reflector is formed as a fixation bracket.
The reflector provides a double function, namely reflection and fixation. In particular
reflectors having a curved surface are preferred in this respect, because the curved surface
provides a strong fixation bracket.

In another preferred embodiment, the control device comprises a separate
backlighting element for or with an on/off symbol. The on/off symbol is often provided with
a separate color indication, for instance, red.

In a most preferred embodiment, the backlighting elements are provided on a
support which also supports a remote control receiver and/or a daylight sensor.

The novel design allows a single support to be used for the backlighting
elements as well as for other elements such as a remote control receiver and/or a daylight

sensor. This provides a simple and economical, yet effective and esthetically pleasing design.

In preferred embodiments, the backlighting elements are LED elements, most

preferably blue light-emitting LED elements.

BRIEF DESCRIPTION OF THE DRAWINGS
These and further aspects of the invention will be explained in greater detail

by way of example and with reference to the accompanying drawings, in which
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Fig. 1 schematically shows a conventional control device.

Fig. 2 schematically shows, in a cross-section, a control device according to
the invention.

Fig. 3 schematically shows, in a front view, a control device according to the
invention.

Figs. 4 and 5 schematically show further examples of a control device
according to the invention.

Fig. 6 illustrates an apparatus, in this example a DVD player, with a control
device according to the invention.

Fig. 7 is an exploded view of a preferred embodiment of a control device
according to the invention.

Fig. 8 is an exploded rear view of a preferred embodiment of a control device
according to the invention.

The Figures are not drawn to scale. Generally, identical components are

denoted by the same reference numerals in the Figures.

DESCRIPTION OF EMBODIMENTS

Figure 1 schematically shows a conventional control device.

The control device 1 comprises backlighting elements 2, such as, for instance,
LED elements for backlighting control elements (buttons) 3. The control device further
comprises a front part 4 accommodating the buttons to be pressed, a rear part 5 and the usual
control circuitry 6. The light paths are schematically indicated by arrows. In this example, the
buttons 3 have to be pressed, which is indicated by the double-headed arrow. In this example,
the control elements are mechanical elements. A large number of backlighting elements,
namely two for each control element has to be used for a proper and uniformly distributed
illumination of the control elements 3.

Figure 2 schematically shows, in a cross-section, a control device in
accordance with an embodiment of the invention. The control device 1 comprises a number
of touch control elements 3, a backlighting element 2, a rear part 5 and circuitry 6. The
difference with the conventional design is that the backlighting elements 2 shine away from
the control elements 3 towards the rear part 5. The rear part 5 reflects the emitted light back
towards the touch control elements 3. In preferred embodiments, the reflector 5 has a curved
part Sa. Due to the increased light path length and, in this example also due to the use of

touch control elements, the illumination at the control elements 3 is substantially improved
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without the need for increasing the depth of the touch control device 1, thereby allowing use
of a smaller number of backlighting elements (for instance, one per touch control element 3),
or of backlighting elements of a lesser quality or strength, resulting in a reduction of the
complexity of design, the number or parts and/or the cost of manufacturing or operating the
touch control device.

The control elements are preferably touch control elements 3. This allows a
further reduction of depth. The touch control elements are preferably touch control PCB
elements or form a touch control PCB element. This is preferred because the translucent
material of the touch control PCB element provides some extra diffusion of light, thus
increasing the uniformity of the light. Also, any problems associated with mechanical knobs,
such as alignment of the knobs within the hole, burrs in the hole in which the knobs are fitted,
etc. are eliminated by using a touch control PCB element. Each touch control PCB element
may be a separate element, or a number of touch control elements can be formed in one touch
control PCB element 7. The touch control PCB element is preferably covered with a PC front
8, which is preferably molded in transparent PC. The rear side of the front 8 is printed in a
color different from the light of the backlighting elements 2, for instance, in black, except for
graphic symbols indicating the function of the relevant touch control element 3. A black (or
differently colored) front with transparent graphics is created in this way. The PCB element 7
and the front 8 may be fixed to each other by e.g. double adhesive transparent tape. In a
preferred embodiment as shown here, the reflector 5 is formed as a fixation bracket. The
reflector 5 provides a double function, namely reflection and fixation. In particular reflectors
having a curved surface are preferred in this respect; the curved surface provides a strong
fixation bracket.

Figure 3 schematically shows, in a front view, a touch control device
according to the invention. The on-off symbol may have its own backlighting element which
is colored differently from the other backlighting elements.

The invention may be embodied in several variations. Figs. 4 and 5 show two
such variations. In Figure 4, backlighting elements are provided at opposite sides of the touch
control elements 3. This allows a further improvement of the uniformity of illumination.
Figure 4 also shows a design in which a backlighting element 2 is provided in between two
rows of touch control elements 3, reducing yet again the number of backlighting elements per
touch control element.

Figure 5 illustrates an embodiment in which the number of backlighting

elements per touch control element is further reduced. The backlighting elements are
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provided in a middle part of the touch control device, and the light is reflected to two sides,

illuminating touch control elements above and below the backlighting element. As is
schematically shown in Figure 5, the rear part may have a form suited for such a purpose.

Figure 6 illustrates an apparatus comprising a control device according to the
invention, in this example a DVD device 9, comprising a touch control device 1. The dotted
elements are not visible to the user, but indicate elements behind the visible touch panel. The
slot in the DVD device illustrates the insert for a DVD.

Figs. 7 and 8 are front and rear views, respectively, of a preferred embodiment
of the invention. Since the light-emitting elements shine backwards, the distance between the
light-emitting elements and the front of the control device is considerably reduced. This
allows a design in which the light-emitting elements and further elements, such as a remote
control receiver 10 and a daylight sensor 11, are provided on a single support element, in this
case a PCB element 7. This integration of the remote control receiver and the daylight sensor
as well as the LED elements in a single support, preferably covered by a single front 8, leads
to a cost reduction as compared with conventional designs in which this is impossible. The
resulting control device is simple, easy to manufacture, has a relatively low power
consumption, a sleek design (i.e. having a small depth) and yet is esthetically very pleasing.

In summary, the invention can be described as follows.

A control device | has a control panel 4 and backlighting elements 2 for
backlighting control elements 3 on the control panel 4, wherein the backlighting elements 2
are arranged to emit light in a direction away from the control panel 4, and the control device
1 comprises a reflector 5 on its rear side for directing light emitted by the backlighting
elements towards the control elements 3 on the control panel 4. The control elements are
preferably touch control elements. The backlighting elements are preferably provided on a
support 7 which also supports a remote control receiver 10 and/or a daylight sensor 11.

It will be appreciated by persons skilled in the art that the present invention is
not limited by what has been particularly shown and described hereinbefore. The invention
resides in each and every novel characteristic feature and each and every combination of
characteristic features. Reference numerals in the claims do not limit their protective scope.
Use of the verb "comprise" and its conjugations does not exclude the presence of elements
other than those stated in the claims. Use of the article "a" or "an" preceding an element does

not exclude the presence of a plurality of such elements.
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The present invention has been described in terms of specific embodiments,
which are illustrative of the invention and should not be construed as limiting, although such

embodiments may be preferred embodiments.
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CLAIMS:

1. A control device (1) having a control panel (4) and backlighting elements (2)
for backlighting control elements (3) on the control panel (4), wherein the backlighting
elements (2) are arranged to emit light in a direction away from the control elements (3), and
the control device (1) comprises a reflector (5) on its rear side for directing light emitted by

the backlighting elements (2) towards the control elements (3) on the control panel (4).

2. A control device as claimed in claim 1, wherein the control elements are touch
control elements.
3. A control device as claimed in claim 1, wherein the reflector (5) has at least a

partially curved surface (5a) facing the backlighting elements (2).

4, A control device as claimed in claim 1, wherein the reflector (5) is formed as a

fixation bracket.

5. A control device as claimed in claim 1, wherein the control device comprises a

separate backlighting element for or with an on/off symbol.

6. A control device as claimed in claim 1, wherein the backlighting elements are
LED elements.
7. A control device as claimed in claim 1, wherein the backlighting elements (2)

are provided on a support (7) which also supports a remote control receiver (10) and/or a

daylight sensor (11).

8. An apparatus (9) comprising a control device (1) having a control panel (4)
and backlighting elements (2) for backlighting control elements (3) on the control panel (4),
wherein the backlighting elements (2) are arranged to emit light in a direction away from the

control elements (3), and the control device (1) comprises a reflector (5) on its rear side for
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directing light emitted by the backlighting elements towards the control elements (3) on the
control panel (4).

9. An apparatus as claimed in claim 8, wherein the control elements are touch

control elements.

10. An apparatus as claimed in claim 8, wherein the backlighting elements (2) are
provided on a support (7) which also supports a remote control receiver (10) and/or a

daylight sensor (11).
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