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(54) Audio device and plug assembly

(57) A first aspect of the invention is related to an
audio device comprising a main unit and a wired remote
control. The main unit has an interface for connecting
the remote control and for exchanging audio signals and
command data signals between the main unit and the
remote control unit. The interface comprises a data jack
to transmit and/or receive command data signals, and
an audio signal jack to transmit audio signals from the
main unit to the remote control.

The data jack and the audio signal jack are sepa-

rately arranged on the main unit. This specific configu-
ration allows a large variety of possible set-ups with a
minimum expense of different jacks.

A second aspect of the present invention is related
to a plug assembly for a wired remote control unit for
controlling an audio device. The plug assembly compris-
es a double rod plug having an audio rod and a data rod
integrated in a single isolating housing. The plug assem-
bly can most advantageously be used in connection with
an audio device according to the first aspect of the in-
vention.
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Description

[0001] The presentinventionis related to an audio de-
vice comprising a main unit and a wired remote control.
The invention is also related to a plug assembly to be
used in connection with the audio device.

[0002] GB-A 2 335 805 discloses a reproducing ap-
paratus and a data communication system in particular
for portable audio devices. The known audio device is
equipped with a jack, which can selectively accommo-
date several types of plugs for communicating signals
to different data communication standards. The jack
provided is capable of addressing a number of data
communication standards without occupying additional
connector space on the equipment, as well as a repro-
ducing apparatus.

[0003] Starting from here itis desirable to have an au-
dio device being operable by a wired remote control,
wherein the number of jacks is further reduced without
compromising the flexibility of using the device.

[0004] According to a first aspect of the invention,
therefore, an audio device is suggested comprising a
main unit and a wired remote control. The main unit has
an interface for connecting the remote control and for
exchanging audio signals and command data signals
between the main unit and the remote control unit. The
interface comprises a data jack to transmit and/or re-
ceive command data signals, and an audio signal jack
to transmit audio signals from the main unit to the remote
control.

[0005] The data jack and the audio signal jack are
separately arranged on the main unit. This specific con-
figuration allows a large variety of possible set-ups with
a minimum expense of different jacks.

[0006] In one embodiment of the inventive audio de-
vice the audio jack is a combined optical and electrical
jack.

[0007] In a particularly advantageous embodiment of

the invention the audio jack is a combined optical and
electrical 4-pole jack allowing to connect selectively an
electrical 4-pole plug, an electrical 3-pole plug and an
optical plug.

[0008] In another embodiment of the invention the au-
dio jack and the data jack have different diameters to
increase the safety in operation against wrong insertion
of plugs.

[0009] A second aspect of the present invention is re-
lated to a plug assembly for a wired remote control unit
for controlling an audio device. The plug assembly com-
prises a double rod plug having an audio rod and a data
rod integrated in a single isolating housing. The plug as-
sembly can most advantageously be used in connection
with an audio device according to the first aspect of the
invention.

[0010] In this case it is particularly useful if the audio
rod and the data rod have different diameters. This ar-
rangement presents an effective protection against the
inadvertent insertion of the plug rods into the wrong jack.
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[0011] This protective feature is further supported if
the rod having the larger diameter is longer than the rod
having the smaller diameter. Then the user can even
more easily realize his attempt to connect the plugin the
wrong orientation.

[0012] The presentinvention can be understood more
easily by reading the following description in connection
with the attached drawing.

[0013] Inthe drawing an exemplifying embodiment of
the present invention is shown. It shows:

Fig. 1a atop view of a portable CD player togeth-
er with a wired remote control and head
phones,

Fig. 1b a side view of the player of Fig. 1a,

Fig. 2a the mechanical arrangement of jacks
and a twin-rod plug,

Fig. 2b the contact configuration on the twin-rod
plug

Fig. 2c the contact configuration of the audio
jack and different types of allowable
rods,

Fig. 3 a schematic block diagram of the main
unit and the remote control unit, and

Fig. 4a...4c  several set-up configurations of the au-
dio device

[0014] Fig. 1a displays a top view of a combined CD/

MP3 player comprising two units. The main unit is ref-
erenced as a whole with reference number 1. On the
topside of the player a group of operating elements 2
are arranged, realized in the present embodiment as
push buttons. The operating elements 2 for the volume
control are arranged on a side of the housing of the play-
er (Fig. 1b). The operating elements 2 enable a user of
the device to enter commands like "play”, "forward", "re-
verse" and others. The actual operating status of the
player 1 is indicated on a display 3, which is realized as
an LCD display.

[0015] In general, such a portable device is carried in
a pocket or on a belt of the clothing when the user listens
to the music via headphones. Under these circumstanc-
es it is rather inconvenient to operate the device 1 by
means of the operating elements 2 because when the
player is e.g. carried in a pocket the user cannot see the
elements 2 nor the operational status indicated on dis-
play 3, like the song number.

[0016] In order to enhance the operational comfort for
the user the player is controllable by a remote control 4
forming the second unit of the player. The remote control
4 is connectable to the main unit 1 by a cable 6 termi-
nating in a 2-rod plug 7. The plug 7 has an audio rod 8
and a data rod 9, which are integrated in a single isolat-
ing housing 10. The audio rod 8 has a larger diameter
than the data rod 9 and is also longer. An audio jack 12
and a data jack 13 are provided on one side of the hous-
ing of the player 1 (Fig. 1b). The audio jack and the data
jack 13 are arranged mechanically and electrically to ac-
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commodate the audio rod 8 and the data jack 9, respec-
tively, for establishing a mechanical and electrical con-
nection between the remote control 4 and the main unit
1.

[0017] The remote control 4 itself is provided with a
headphone jack not shown in Fig. la. Thereby, a pair of
headphones 11 for sound reproduction is connectable
to the remote control 4, i.e. the sound signal generated
by the main unit 1 is passed through the remote control
4.

[0018] The remote control unit 4 is provided with op-
erating elements 14 and a display 15 enabling the user
to control the connected audio device. The remote con-
trol 4 is fixed to the clothing by a clip in the same way
as a pen. ltis therefore easily detachable of and attach-
able to the clothing. Hence, each time the user intends
to monitor or control the audio device he can take the
remote control unit into his hands effecting a good visi-
bility of the display 15 and accessibility of the control
elements 14.

[0019] Fig. 2a exhibits the audio jack 12, the data jack
13 and the rod plug 7 in more detail. The different diam-
eters and lengths of the rods 8 and 9 are clearly visible.
Advantageously this arrangement prevents the inad-
vertent insertion of the rods 8 and 9 into the wrong jacks
12 and 13.

[0020] In Fig. 2b the electrical configuration of the
rods 8 and 9 are shown. The audio rod 8 is a 4-pole rod
having four contact regions. Contact regions 16 and 17
are associated with the left and right channel of a stereo
audio signal, respectively. Contact regions 18 and 19
are associated with the ground for analog signals and
the ground for digital signals, respectively.

[0021] The datarod 9is a 3-pole rod having three con-
tact regions. Contact region 21 is reserved for receiving
start-up signals, contact region 22 is attributed to digital
display and command data, and contact region 23 is at-
tributed to the supply voltage for the remote control.
[0022] InFig. 2cthe arrangement of the electrical con-
tacts of the audio jack 12 are shown. Inside the jack
there are contact springs 26 establishing electrical con-
tact to the contact regions of an inserted rod. Each of
the springs 26 forms a contact pad 16'...19', respective-
ly. The contact pads 16'...19" are arranged to make elec-
trical contact to the correspondingly referenced contact
regions 16...19 of the audio rod 8. It is noted that the
audio jack 12 allows to accommodate not only the audio
rod 8 of plug 7 but also other single rod plugs, which are
shown on the right side of Fig. 2c.

[0023] The plugs shownin Fig. 2c can alternatively be
inserted into the audio jack 12. It is from top to bottom
the audio rod 8 of the remote control plug 7, a 3-pole
plug 27 of a line output or headphone plug, and finally
an optical plug 28 for transmitting optical audio data. It
is an advantage of the present invention that the audio
jack 8, which is necessary to connect the remote control
can also be used for other purposes, in particular to con-
nect head phones directly to the main unit 1. Hence, the
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present invention allows to safe one or two additional
jacks on the main unit.

[0024] Fig. 3 schematically shows a block diagram of
the main unit and the remote control unit with regard to
the command and display data exchange. On the left
hand side of the dashed line 31 a block diagram of the
main unit is shown whereas on the right hand side of the
line 31 a block diagram of the remote control unit 4 is
shown. The remote control unit is provided with a uP 32
to communicate with a main uP 33 in the main unit and
to drive the LCD display 15, which indicates all functions
and activities going on in the main unit. For inputting a
command the user activates one of the switches 34
forming a "key ladder" representing a potential divider.
When one of the keys is pressed the respective voltage
level is provided to the main uP 33, which converts the
voltage into a corresponding digital value by means of
an internal A/D converter. The digital represents a com-
mand word for the operation of the main unit 1. The main
unit further comprises a DC-DC converter 36 as a volt-
age regulator and a power ON/OFF device.

[0025] When the "Play" key is pressed the output of
the remote control is short to ground, the DC-DC con-
verter 36 starts to operate and a supply voltage Vcc is
generated. As long as the Vcc voltage is available the
main uP 33 operates. It keeps the DC-DC converter 36
in ON mode as long as the output voltage of the remote
control unit 4 remains in a predetermined "Play" key
range. If this is not the case the main uP 33 turns the
DC-DC converter 36 OFF.

[0026] Obviously, the variety of possible connections
creates a high flexibility for the set up of the inventive
audio device. The various set-up possibilities are visu-
alized in Fig. 4.

[0027] Fig. 4 displays possible set-up configurations
in a schematic way, wherein dashed lines indicate alter-
native connections. In Fig. 4a the remote control 4 is
connected to the main unit. To the remote control again
a headphone phone plug 41 or alternatively a line output
plug 42 are connectable. The line output plug is apt for
supplying the audio signal to loudspeakers 43 or an au-
dio amplifier not shown in Fig. 3.

[0028] Fig. 4b shows basically the same configuration
as Fig. 4a without the interposition of the remote control
4. The headphone plug 41 and the line output plug 42,
respectively, are rather inserted directly into the audio
jack 12 of the main unit.

[0029] Finally, Fig. 4c exemplifies a configuration, in
which an optical plug 44 is connected to the audio jack
12. A cable associated with the optical plug 44 in general
is used to transmit digital optical audio data between two
audio devices. It is important to note that the numerous
configurations require only the audio jack 12 and the da-
ta jack 13 at the main unit.
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Claims

1. Audio device comprising a main unit (1) and a wired
remote control unit (4), the main unit (1) having an
interface for connecting 5
the remote control unit (4) exchanging audio signals
and command data signals between the main unit
and the remote control,
characterized in that
the interface comprises a data jack (13) to transmit 70
and/or receive command data signals, and an audio
signal jack (12) to transmit audio signals from the
main unit to the remote control, and in that the data
jack and the audio signal jack are separate.

15

2. Audio device according to claim 1, characterized
in that the audio jack (12) is a combined optical and
electrical jack.

3. Audio device according to claim 2, characterized 20
in that the audio jack (12) is a combined optical and
electrical 4-pole jack allowing to connect selectively
an electrical 4-pole plug (8), an electrical 3-pole
plug (27) and an optical plug (28).

25

4. Audio device according to claim 1, characterized
in that the audio jack (12) and the data (13) jack
have different diameters.

5. Plug assembly for a wired remote control unit for 30
controlling an audio device,
characterized in that
the plug assembly (7) comprises a double rod plug
having an audio rod (8) and a datarod (9) integrated
in a single isolating housing (10). 35

6. Plug assembly according to claim 4, characterized
in that the audio rod (8) and the data rod (9) have
different diameters.

40
7. Plug assembly according to claim 5, characterized

in that

the rod having the larger diameter is longer than the

rod having the smaller diameter.
45
50
55
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