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Abstract Title: An audio kit with earphones or headphones

(57) The audio kit consists of a pair of earphones or .
headphones 10 each connected by a two-core cable 12 F!g 1.
to a miniature two-electrode plug 14, a portable battery-
powered wireless device 20 that has two separate two-
electrode output sockets 16 to which the miniature two-
electrode plugs 14 can be connected and also a four-core
input lead 30 that connects a conventional jack plug 36 to
a Y-module 32 with two separate two-electrode output
sockets 34.

Consequently the user can readily change between
listening to an audio stream using the wireless device 20 “« - 50
or listening to the audio stream using the jack 36 to
connect 52 to the audio source 50.

52

At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy.
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An Audio Kit with Earphones or Headphones

The invention relates to earphones or headphones for listening to sound (such as

music) from an electronic audio source, and provides an audio kit for this purpose.

Conventionally, earphones are linked by wires to a jack, and the jack is a plug
typically of 3.5 mm diameter, that can be plugged into a socket on an electronic audio source
such as a mobile phone or a portable music player. The jack provides three electrical
connections, and the wires that are connected to the earphones therefore usually consist of
a left signal wire, a right signal wire, and a common earth wire. A three-core wire therefore
extends from the jack to a Y-junction, from which two 2-core wires extend to the earphones.
It has been found that with this conventional arrangement there can be some cross-talk
through the earth leads between the signals provided to the right ear and the signals

provided to the left ear.

Earphones or headphones are commonly used in combination with a portable
battery-powered wireless device, for example a Bluetooth device, arranged to pick up audio
signals from a separate electronic device such as a computer or a mobile phone. This
enables a user to listen to an audio stream such as music recorded on the separate
electronic device, without the need for wires connecting the earphones or headphones to the
separate electronic device. However, there is consequently a problem of how best to listen
to the audio stream when the battery in the battery powered wireless device becomes flat

and needs to be recharged.

Accordingly, the present invention provides an audio kit consisting of:
- a pair of earphones or headphones, each connected by a two-core cable to a miniature
two-electrode plug;
- a portable battery-powered wireless device that has two separate two-electrode output
sockets, to which the miniature two-electrode plugs can be connected; and also
- a four-core input lead that connects a conventional jack to a Y-module with two separate

two-electrode output sockets.

Each two-electrode plug may for example be a micro-miniature coaxial plug of the
sort referred to as an MMCX connector (i.e. complying with European CECC 22000

specification). Alternatively they may be a different design of coaxial push fit or screw fit
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plug. An MMCX plug is of external diameter about 2.4 mm, whereas for example an MCX
plug is of external diameter about 3.7 mm. In any event the two-electrode plug is less than 5

mm in external diameter.

Where the earphones or headphones are to be used in combination with the portable
battery-powered wireless device that picks up the required audio signals from a base station,
for example a portable battery-powered Bluetooth device that picks up audio signals from a
computer, then the two miniature two-electrode plugs would be connected to the output

sockets of the portable battery-powered wireless device.

So the user can plug his earphones or headphones into the portable wireless device
to listen to music for example, and can listen while walking around or dancing as long as the
wireless device is within reception range of the audio base station. However, if the battery of
the portable wireless device becomes flat, the user can continue to listen to the music by
disconnecting the two-electrode plugs from the wireless device and connecting them to the
two output sockets of the Y-module, and connecting the jack to the music source. The
earphones or headphones are then connected by wires to the music source, so the user
may not be able to move so freely, but nevertheless can continue to listen to the audio

signals.

In each case this has the benefit that the electrical connection between the two earth
leads from the two headphones or earphones is further away from the headphones or
earphones: when the portable wireless device is in use, the earth connection (if there is one)
is within the portable wireless device; when the Y-module is in use, the common earth
connection is at the jack. The increase in distance (and so increase in intervening cable

resistance) has been found to reduce cross talk between the audio signals.

The invention will now be further and more particularly described, by way of example
only, and with reference to the accompanying drawings in which:
Figure 1 shows a pair of earphones and a wireless device of the invention; and

Figure 2 shows the earphones of figure 1 along with a lead leading to a jack.

It should be appreciated that the figures are not necessarily to scale, emphasis
instead being placed upon illustrating the principles of the present invention. The present

invention provides an audio kit that includes three components: a pair of earphones 10; a
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battery-powered portable wireless audio device 20; and a four-core lead 30. These three
components are shown in the figures, which illustrate the two different ways in which the

earphones 10 can be used.

Referring now to figure 1, each of the earphones 10 is connected by a two-core cable
12 which terminates in a micro-miniature coaxial plug (an MMCX plug) 14 represented
schematically. In the arrangement of figure 1 the MMCX plugs 14 are plugged into
corresponding MMCX sockets 16 of the wireless audio device 20, which is a Bluetooth
device. The wireless audio device 20 can pick up an audio stream from an external
separate audio source 50 such as a mobile phone, a music storage device or a computer
(represented schematically; this separate audio source 50 does not form part of the kit),
transmitted using the Bluetooth system, and so the audio stream can be played through the
earphones 10. This for example allows the user to listen to music tracks that are transmitted
by the external audio device 50. The wireless audio device 20 is portable, for example fitting
into a breast pocket, so the user can move around freely as long as he remains within
reception range from the external audio device 50. The wireless audio device 20 is battery-
powered from an internal battery, and when the battery is flat the user would be expected to

connect the device 20 to a charging unit to recharge the battery.

Within the wireless audio device 20 there may be a common earth connection to
which one wire from each earphone 10 would be electrically connected, and if such a
common earth connection is provided it is preferably next to the battery that powers the
wireless audio device 20, to minimise cross talk. More preferably cross talk is avoided by
using an electronic or integrated circuit that provides a balanced differential output to each of
the MMCX sockets 16 and so to each earphone 10 separately, so there is no common

connection.

Referring now to figure 2, the kit also includes a 4-core lead 30. At one end the four-
core lead 30 is connected to a Y-module 32 which includes two MMCX sockets 34. As
shown, the MMCX plugs 14 of the earphones 10 can be plugged into the MMCX sockets 34
of the Y-module 32. Each MMCX socket 34 has two terminals inside the Y-module 32 (not
shown), and each of the four wires in the 4-core lead 30 is connected to a different one of
these terminals. There is therefore no interconnection in the Y-module 32 between the wires

from the left and right earphones 10. At the other end the 4-core lead 30 is connected to a
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jack 36. This jack 36 provides three output contacts, and one wire from each of the sockets

34 is connected to a common or earth terminal within the jack 36.

In this case the electrical connection between the two earth leads from the two
earphones 10 is as far as possible away from the earphones 10, so that cross talk is
minimised. In a modification, the jack might instead provide four contacts, so the common

earth connection (if there is one) is then in the device into which the jack is plugged.

Consequently if the battery is flat, or for another reason the user does not wish to use
the wireless device 20, the user can continue to listen to the music by connecting the
headphones 10 as shown in figure 2, and plugging the jack 36 into an output socket 52 of
the external audio device 50. The earphones 10 are then connected by the cables 12 and
the lead 30 to the external audio device 50, so the user cannot move around freely, but

nevertheless can continue to listen to the music.



10

15

Claims

1. An audio kit consisting of:

- a pair of earphones or headphones, each connected by a two-core cable to a miniature
two-electrode plug;

- a portable battery-powered wireless device that has two separate two-electrode output
sockets, to which the miniature two-electrode plugs can be connected; and also

- a four-core input lead that connects a conventional jack to a Y-module with two separate

two-electrode output sockets.

2. A kit as claimed in claim 1 wherein each two-electrode plug is a micro-miniature
coaxial (MMCX) plug.

3. A kit as claimed in claim 1 or claim 2 wherein each two-electrode plug is less than 5

mm in external diameter.
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