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Description

1. Technical Field

[0001] The present invention concerns a door panel
with integrated audio system.

2. The Prior Art

[0002] In recent years, invisible home audio systems
have become increasingly popular. This is due to a de-
creased consumer acceptance of floor-standing speak-
ers, which commonly take up a lot of space and only
rarely meet the aesthetic requirements of modern homes.
As aresulttothese changing consumer demands, speak-
er systems have been developed that can be integrated
into walls, paintings and furniture elements.

[0003] Inthis context, a variety of speaker systems are
available which are able to stimulate vibration-capable
elements such as paintings, cabinet doors, or the like,
so that they act as speaker membranes. For example,
the German utility model DE 1968 161 U and the German
patent application DE 10 2006 031 433 A1 disclose ap-
paratuses for converting electrical impulses into acoustic
waves, which can be mounted on top of vibration-capable
carrier elements.

[0004] Further, the German utility model DE 200 07
958 U1 discloses cabinet- type furniture, shelf walls, wall
panellings, or other furniture elements, wherein a visible
surface of such furniture elements is used as a flat sur-
face speaker and voice coils, plungers, or the like are
mounted on the rear surface. In other words, the visible
side of the furniture is used as speaker, whereas the rear
side serves for mounting the audio components.

[0005] A drawback of this arrangement, however, is
that sound can only be emitted to one side of the furniture
element. Further, the sensitive movable parts of the voice
coils or similar audio components can be easily damaged
when they are mounted on a movable carrier that is
moved too fast. While this may rarely occur in stationary
furniture, this is a particular drawback in moveable carrier
elements such as room doors, which are frequently
opened, closed, slammed, etc. In particular in the latter
case, the mounted audio elements suffer extreme accel-
erating forces that may easily damage these sensitive
components.

[0006] A door which can emit sound towards both of
its sides is known from EP 1 085 780 A2. Furnitures with
holding means for a electronic device are for example
known from WO 2008/027894 A2, or US 2008/164226
A1. This document shows a household appliance like a
refrigerator, wherein a holding means for an electronic
device is mountable to the door of the appliance.
[0007] Itis therefore the technical problem underlying
the present invention to allow the usage of a room door
as part of an audio system that at least partly overcomes
the above explained disadvantages of the prior art.
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3. Summary of the Invention

[0008] This problem is according to one aspect of the
invention solved by a door panel as defined in claim 1.
[0009] In the present invention, the door panel com-
prises a holding means for removably holding an elec-
tronic device capable of emitting audio signals. Accord-
ingly, the door panel of the invention in this aspect fea-
tures a holder in the sense of a docking station, which
may feature dimensions for any of the above-explained
types of electronic devices that may be used for control-
ling the integrated audio system. As aresult, the inventive
door panel is the ideal storage place for the above-men-
tioned electronic devices, or e.g. an iPad of Apple, Inc.
[0010] Using wireless transmission techniques is par-
ticularly in this aspect, since transferring the audio con-
tent from the electronic device to the integrated audio
system of the door panel is particularly easy due to the
lack of any cables. Further, the played-back audio con-
tent may continue uninterruptedly when the electronic
device is inserted and/ or removed into / from the holding
means during playback. In yet another aspect of the
present invention, the wireless communication interface
of the inventive door panel may comprise a repeater,
adapted to amplify an existing wireless network, such as
a home WLAN, thereby leading to an increased wireless
coverage.

[0011] The inventive holding means is in various as-
pects particularly intelligent, as will be explained in the
following. For example, the holding means may be rotat-
able within the door panel to allow using the electronic
device in at least a first and a second orientation. For
example, the holding means may be rotatably connected
to the door panel by at least one slide bearing. Accord-
ingly, a user of the electronic device may freely rotate an
electronic device inserted into the holding means and
may thus use e.g. his/her iPad in portrait mode and / or
landscape mode as desired. It will be appreciated that
the electronic device preferably can be rotated to any-
where between 0° and 360° within the holding means to
allow for particular flexibility.

[0012] The holding means of the invention is turnable
within the door panel to allow a front side of the electronic
device to be turned to both sides of the door panel. For
example, the holding means may be turnably connected
to the door panel by at least one pivot bearing. Accord-
ingly, in addition or alternatively to the above-described
feature of rotating the electronic device essentially in par-
allel to the surface of the door panel, this aspect concerns
the turning of the electronic device essentially perpen-
dicular to the door panel surface. In other words, the elec-
tronic device may be turned "through" the door panel, so
that a front side of the electronic device (typically featur-
ing the user controls) may be viewed and controlled by
a user from both sides of the door panel. As a result, the
electronic device used for controlling the integrated audio
system of the door panel is always accessible to the user,
regardless of whether the door is opened or closed.
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[0013] In a further aspect of the present invention, the
door panel may further comprise a power supply con-
nectable to the electronic device upon insertion of the
electronic device into the holding means. Accordingly,
once attached to the holding means, the electronic device
is preferably immediately supplied with electric power
and thus recharged.

4. Short Description of the Drawings

[0014] In the following detailed description, presently
preferred embodiments of the invention are further de-
scribed with reference to the following figures:

Fig. 1:  Afrontview of a door panel with integrated au-
dio system in accordance with an embodiment
of the invention;

Fig. 2:  Afrontview of a holding means for a door panel
in accordance with an embodiment of the in-
vention;

Fig. 3:  Afrontview of a holding means for a door panel
in accordance with an embodiment of the in-
vention with removed cover plate;

Fig. 4:  Afrontview of a control panel with opened lid ;

Fig. 5:  Atop view and a side view of a carrier plate of
an exciter mounting module;

Fig. 6: A side view of a carrier plate of an exciter
mounting module with mounted exciter ;

Fig. 7: A side view of two carrier plates forming an
exciter mounting module;

Fig. 8:  Asectional view of an exciter mounting module
assembled in a door panel; and

Fig. 9: A schematic view of a home with a plurality of

door panels .

5. Detailed Description

[0015] Inthefollowing, various exemplary door panels,
as well as embodiments of door panels in accordance
with the present invention are explained in more detail
comprising features of an integrated audio system, a
holding means for removably holding an electronic de-
vice, a control panel and/ or atleast one exciter mounting
module.

Door panel with integrated audio system

[0016] Anexample is described with respect to aroom
door as schematically shown in Fig. 1. As can be seen,
the door comprises a door panel 1-2 (also referred to as
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door leaf or door wing) mountable within a door case 1-1.
The front side view of Fig. 1 shows the door front side
8-1 of the door panel 1-2, while the door rear side (which
is not visible in Fig. 1) is indicated at 8-1’. The door panel
1-2 comprises an integrated audio system comprising at
least one audio source indicated at 1-3, which is mounted
invisibly within the interior of the door panel 1-2 and is
thus not visible from the outside, i.e. from the door front
side 8-1 and the door rear side 8-1'.

[0017] Advantageously, both the door front side 8- 1
and the doorrear side 8- 1’ are adapted for emitting sound
of the at least one audio source 1- 3, so that sound can
be emitted on both sides of the door panel.

Holding means

[0018] A holding means 1-5 adapted for removably
holding an electronic device 1-6 can be mounted on em-
bodiments of the door panel 1-2, as shown in Fig. 1. A
more detailed front side view of such a holding means
1-5is shownin Fig. 2. As can be seen, the holding means
1-5 comprises a rear wall 2-1 and a mounting frame 2-2.
The mounting frame 2-2 allows inserting and removing
the electronic device 1-6 and is preferably flexible, so
that it can hold the electronic device 1-6 with a defined
firmness to prevent that the device 1-6 drops out of the
holding means 1-5 when the door is moved, e.g. opened,
closed or slammed. It will be appreciated that mounting
frames 2-2 as used in the present invention can take any
form and dimensions so that they are capable of holding
any types of electronic devices 1-6 capable of emitting
audio signals, such as mobile phones, laptops, tablet
PCs, personal digital assistants (PDAs), audio players
(mp5 players), etc. The mounting frame 2-2 may in some
embodiments even be exchangeable to allow inserting
different types of electronic devices 1-6 into the door pan-
el 1-2, depending of the user preferences.

[0019] Fig. 2 further shows an electric interface 2-3 that
provides a power supply connectable to the electronic
device 1-6. Preferably, the electronic device 1-6 is im-
mediately connected to the power supply upon insertion
into the holding means 1-5 and can thus be recharged
while docked. The depicted holding means 1-5 further
comprises a cover plate 2-4 that covers the underlying
mechanics of the holding means 1-5. The cover plate 2-4
may be provided in any material, colour and surface qual-
ity to provide a high-quality appearance of the holding
means 1-5.

[0020] Fig. 3 is a front side view of the holding means
1-5 of Fig. 2 with removed cover plate 2-4. As can be
seen, the door panel 1-2 comprises in this example a
milled contour 3-1 with three slide bearings 3-2. Due to
the slide bearings 3-2, a rotation plate 3-3 of the holding
means 1-5 is adapted for rotating preferably by 90°, so
that an inserted electronic device 1-6 can be used in both
portrait mode and landscape mode. It will be appreciated
that any number of slide bearings 3-2 may be used, or
more generally even any suitable mechanical means that
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allows the holding means (1-5 to rotate within the door
panel 1-2 (in some embodiments allowing complete ro-
tations around 360°). As a result, the electronic device
1-6 inserted into the holding means 1-5 may be used in
any desired orientation.

[0021] Fig. 3 further shows that the rotation plate 3-3
of the holding means 1-5 comprises two pivot bearings
3-4 which allow a turning element 3-5 mounted within the
rotation plate 3-3 to be turned from one side of the door
panel 1-2 to the other, preferably by 180°. As will be ap-
parent to those skilled in the art, any alternative means
may be used for making the holding means 1-5 turnable
within the door panel 1-2, in addition or alternatively to
the above-described rotation feature.

Control panel

[0022] Fig. 4 shows a front side view of a control panel
1-4 of embodiments of the door panel 1-2 of the invention
with opened lid 4-5. As can be seen, the control panel
1-4 comprises an amplifier 4-1 for amplifying audio sig-
nals received from the electronic device 1-6. The control
panel 1-4 of Fig. 4 further comprises a radio module 4-2,
which can be preferably inserted form-fittingly into a
foamed body 4-3. The foamed body 4-3 further compris-
es one or more cable channels 4-4 in which all necessary
cables may be inserted. The radio module 4-2 preferably
receives audio signals over a wireless communication
link, such as a WLAN, from the electronic device 1-6.
The received audio signals are then used to steer the
audio system 1-3 integrated into the door panel 1-2.
[0023] The control panel 1-4 allows for controlling the
integrated audio system of the inventive door panel 1-2.
To this end, the control panel 1-4 preferably comprises
a user interface comprising one or more interaction
means, such as buttons, for allowing a user to set pref-
erences of the door panel 1-2, such as the volume of the
audio system, turn the entire sound functionality on and
off and / or to selectively switch on and off the speaker
functionality of each door side individually.

[0024] Further, the control panel 1- 4 may comprise a
further holding means for receiving a further electronic
device, such as a mobile phone, which can be connected
and recharged, while the needed cables can be received
into the cable channels 4- 4 explained above. In certain
embodiments, also this additional electronic device may
steer the integrated audio system 1- 3 of the invention,
preferably via a wireless communications link and the
above- explained radio module 4- 2.

[0025] Those skilled in the art will appreciate that the
above-explained control panel may be realized inde-
pendent ofthe further aspects described hereinin various
embodiments of the present door panel 1-2.

Exciter mounting module

[0026] Fig.5showsaperspective view of a carrier plate
5-1 of an exciter mounting module 7-1. The bottom side
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(also referred to as adhesion or gluing side) of the carrier
plate 5-1 is preferably flat. The upper side of the carrier
plate 5-1 of Fig. 5 comprises at least one exciter receiving
area 5-2, a (mechanical) stopping means 5-3 and / or at
least one spacing means 5-4 (Fig. 5 shows six spacing
means 5-4).

[0027] In Fig. 6, an exciter 6-1 is inserted into the ex-
citer receiving area 5-2 of the carrier plate 5-1. An exciter
is one example of an audio source 6-1 and generally
refers to a means for converting electrical impulses into
acoustic waves, which can be mounted on top of a vibra-
tion-capable carrier element (the door panel 1-2 in the
depicted embodiment) in order to stimulate a vibration of
the carrier element, so that the latter emits sound. For
example, an exciter 6-1 as disclosed in DE 10 2006 031
433 A1 may be used. In the embodiment of Fig. 6, the
exciter 6-1 is glued onto the carrier plate 5-1. When the
exciter is connected to an audio amplifier via the connec-
tors 6-2, the exciter 6-1 emits bending waves and stim-
ulates vibrations of the material connected to the carrier
plate 5-1. These vibrations result in audible sound. As a
result, the carrier plate 5-1 (and thus the connected door
panel 1-2) acts as a speaker membrane.

[0028] Fig. 7 shows an exciter mounting module 7-1,
comprising two carrier plates 5-1 (cf. Figs. 5 and 6) with
respective exciters 6-1 mounted thereon. As can be
seen, the carrier plates 5-1 are mounted in a mirrored
manner and turned by 180° on top of each other and are
preferably glued to form the exciter mounting module 7-1.
[0029] In Fig. 8, the exciter mounting module 7-1 of
Fig. 7 is eventually assembled (preferably glued) into a
door panel 1-2. Both flat bottom surfaces of the respective
carrier plates 5-1 are connected (preferably glued) to the
respective door sides 8-1 and 8-1". The two exciters 6-1
trigger by means of their emitted bending waves the re-
spective carrier plates 5-1 and thus the respective door
sides 8-1 and 8-1’. As a result, both sides of the door act
as speaker membranes and emit sound.

[0030] The described exciter mounting module 7-1
may be used for a variety of frequency ranges, for exam-
ple exciter mounting modules 7-1 may provide treble
tones, midrange tones and / or bass tones. In a preferred
example, the door panel 1-2 comprises at least one ex-
citer mounting module 7-1 for treble and midrange tones
and at least one exciter mounting module 7-1 for bass
tones.

[0031] Fig. 8 further shows the mechanical protection
means provided by the mechanical stopping means 5-3.
As can be seen, the stopping means 5-3 ofthe first carrier
plate 5-1 (on the left hand side of Fig. 8) is positioned
opposite to the exciter 6-1 of the second carrier plate 5-1
(onthe right hand side of Fig. 8), wherein a defined space
of air 8-2 is present between exciter 6-1 and stopping
means 5-3. When the door is opened, closed, slammed,
etc. and thus undergoes extensive acceleration forces,
a movable part of the exciter 6-1 can only move to an
extend defined by the air space 8-2. As a result, the stop-
ping means 5-3 limits movements of the (movable parts)
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of the respective exciter 6-1 during a movement of the
door panel 1-2. A greater movement amplitude results in
the exciter 6-1 (i.e. its movable parts) hitting the stopping
means 5-3, wherein the kinetic energy is absorbed by
the stopping means 5-3. This way, the mechanical sta-
bility of the exciter 6-1 is ensured, the exciter 6-1 is pro-
tected against damages and established standards for
doors are met.

[0032] Those skilled in the art will appreciate that the
above-explained exciter mounting module may be real-
ized independent of the further aspects described herein
in various embodiments of the present door panel 1-2.

Assembling a door panel with integrated audio system

[0033] Exemplary methods for assembling the door
panel 1-2 described above may comprise part of or all of
the following steps:

- connecting (preferably gluing) afirst carrier plate 5-1
of at least one exciter mounting module 7-1 with a
first door side wall 8-1 of the door panel 1-2 to be
assembled;

- connecting (preferably gluing) a second carrier plate
5-1 of the at least one exciter mounting module 7-1
with a second door side wall 8-1" of the door panel
1-2 to be assembled; and

- compressing the first door side wall 8-1 and the sec-
ond door side wall 8-1’ to form the door panel 1-2.

[0034] In the latter step, compressing of the door side
walls results in the components inside the door panel to
be compressed slightly. The advantageous exciter
mounting module 7-1 admits this compression to a pre-
defined degree, since the one or more spacing means
5-4 of the exciter mounting module 7-1 are adapted to
compress to a predefined degree due to their advanta-
geous shape. In the example shown in Figs. 5 - 8, the
spacing means 5-4 comprise elliptical-shaped elements
to allow for a predefined and controlled compression. It
will, however, be appreciated that alternative forms may
be employed to allow a controlled compression of the
one or more spacing means 5-4, such as circular forms,
fan-like structures, or the like.

Using door panels in a multi-room home audio system

[0035] As explained above, the integrated audio sys-
tem of the door panels 1-2 can be controlled by any type
of electronic device 1-6, preferably via a wireless com-
munication link such as a WLAN. Since one electronic
device 1-6 is typically able to control multiple door panels
1-2 with respective integrated audio systems, a preferred
example of a home audio system comprises at least two
different examples of the inventive door panel 1-2:

10

15

20

25

30

35

40

45

50

55

- afirst door panel 1-2 with integrated holding means
1-5 (hereinafter referred to as "iDoor"), adapted for
holding the electronic device 1-6; and

- atleastone second door panel 1-2 without a holding
means 1-5 (hereinafter referred to as "sDoor"). The
"sDoor" example therefore, may implement any of
the above-described capabilities of the inventive
door panel 1-2, except for the holding means 1-5.

[0036] A resulting home audio system is exemplarily
shown in Fig. 9. As can be seen, the kitchen door (which
is typically most regularly frequented) is formed by an
iDoor 1-2 to allow convenient access to the electronic
device 1-6 that controls the home audio system. The
kitchen-door iDoor 1-2 further transmits over a wireless
channel the received audio signals to additional sDoors
1-2 mounted in other places of the facility. Further, the
iDoor 1-2 also transmits the audio signals toahome audio
appliance, such as the HiFi amplifier shown in Fig. 9.
[0037] As aresult, this assembly allows for convenient
audio experience in the entire facility without the need
for bulky and un-aesthetic floor-standing speakers. At
the same time, the controlled HiFi amplifier in the living
room provides for particular high-quality sound (e.g.
when connected to a Dolby 5.1 system or the like).

Summary

[0038] Insummary, various examples of the door panel
1-2 comprise one, part of, or all of the following features:

- aholding means 1-5, adapted for removably receiv-
ing at least one electronic device 1-6, e.g. a tablet
PC such as an iPad of Apple, Inc.;

- the electronic device 1-6 may be inserted into and
removed from the holding means 1-5 entirely man-
ually, i.e. without the need for special tools;

- electronic devices 1-6 are immediately connected to
a power supply 2-3 upon insertion into the holding
means 1-5 and are thus recharged;

- the holding means 1-5 can be rotated within the door
panel 1-2, preferably by 90°;

- the holding means 1-5 can be turned within the door
panel 1-2, preferably by 180° from one door side to
the other;

- the control panel 1-4 comprises a controller 4-1 for
setting preferences of the audio system 1-3, such as
volume and / or switching on and off each door side
individually (preferably by switching on and off indi-
vidual exciters 6-1);

- the control panel 1-4 comprises a radio module 4-2,
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adapted for receiving audio signals e.g. over a wire-
less communication link;

the control panel 1-4 is accessible through a lid 4-5;

the integrated audio system 1-3 comprises at least
one exciter mounting module 7-1, preferably at least
one exciter mounting module 7-1 for treble and mid-
range tones and at least one exciter mounting mod-
ule 7-1 for bass tones;

the exciter mounting module 7-1 comprises two sim-
ilar carrier plates 5-1, respectively adapted for re-
ceiving at least one exciter 6-i;

a mechanical stopping means 5-3 of the carrier plate
5-1 limits movements of movable parts of a corre-
sponding exciter 6-1 and thus protects the exciter
6-1 against damages.

Claims

A door panel (1-2), characterized in that the door
panel (1-2) comprises:

a. a holding means (1-5) for removably holding
an electronic device (1-6) capable of emitting
audio signals;

b. wherein the holding means (1-5) is turnable
within the door panel (1-2), so that a front side
ofthe electronic device (1-6) may be viewed and
controlled by a user from both sides of the door
panel (1-2).

The door panel (1-2) of claim 1, wherein the holding
means (1-5) is turnably connected to the door panel
(1-2) by at least one pivot bearing (3-4).

The door panel of any of the preceding claims, further
comprising a power supply connectable to the elec-
tronic device (1-6) upon insertion of the electronic
device (1-6) into the holding means (1-5).

Patentanspriiche

Ein Turblatt (1-2), dadurch gekennzeichnet, dass
das Turblatt (1-2) aufweist:

a. ein Haltemittel (1-5) zum entfernbaren Halten
eines zur Ausgabe von Audiosignalen geeigne-
ten elektronischen Geréats (1-6);

b. wobei das Haltemittel (1-5) innerhalb des Tir-
blatts (1-2) drehbar ist, sodass eine Vorderseite
des elektronischen Geréts (1-6) durch einen Be-
nutzer von beiden Seiten des Turblatts (1-2) an-
gesehen und gesteuert werden kann.
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2,

Das Turblatt (1-2) nach Anspruch 1, wobei das Hal-
temittel (1-5) mit dem Turblatt (1-2) durch zumindest
ein Drehlager (3-4) drehbar verbunden ist.

Das Turblatt (1-2) nach einem der vorangehenden
Anspriche, ferner aufweisend eine Stromversor-
gung, welche beim Einfligen des elektronischen Ge-
rats (1-6) in das Haltemittel (1-5) mit dem elektroni-
schen Gerét (1-6) verbindbar ist.

Revendications

1.

Un panneau de porte (1-2), caractérisé en ce que
le panneau de porte comprend :

a. un moyen de maintien (1-5) pour maintenir
de maniére amovible un dispositif électronique
(1-6) capable d’émettre des signaux audio ;

b. dans lequel le moyen de maintien (15) peut
étre tourné a l'intérieur du panneau de porte
(1-2) de sorte qu’une face frontale du dispositif
électronique (1-6) puisse étre vue et contrblée
par un utilisateur depuis les deux cétés du pan-
neau de porte (1-2).

Le panneau de porte (1-2) de la revendication 1,
dans lequel le moyen de maintien (1-5) est relié a
rotation au panneau de porte (1-2) par au moins un
palier pivotant (3-4).

Le panneau de porte de I'une des revendications
précédentes, comprenant en outre une alimentation
de puissance pouvant étre branchée sur le dispositif
électronique (1-6) a l'insertion du dispositif électro-
nique (1-6) dans le moyen de maintien (1-5).
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Fig. 9
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