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Headset for mobile phone/radio combination has a device for muting the radio signal when the phone is in
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(57) The earphone and microphone headset enables hands-free use of a mobile phone/radio receiver
combination. A control device mutes the radio signal when the phone is in use and also allows the user to
manually switch between the telephone and the radio. It may also automatically mute the radio signal when a
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EARPHONE -MICROPHONE COMBINATION INCLUDING A RADIO DEVICE

AND METHOD OF SHIFTING ITS OPERATIONAL MODE BETWEEN

TELEPHONING MODE AND RADTO MODE

The present invention relates to an earphone-microphone

combination used simultaneously for both a mobile phone

and a radio receiving set

(hereinafter referred to as

"radio"), and a method of shifting its operational mode

between the telephone mode and the radio mode.

Generally, an earphone-microphone combination enables the

user of a mobile phone to make and receive telephone

calls whilst the mobile phone set is kept in a hands-free

kit or stored in a pocket or bag. Similarly,

an earphone

enables the user of a portable palm-sized radio to listen

to the radio whilst the radio is stored in a pocket or

bag. If the user wants to carry simultaneously both the

mobile phone and the radio in a pocket or bag, he must

have both an earphone-microphone

. combination for the

mobile phone and a separate earphone for the radio in

order to be able to telephone or to listen to the radio.

It is an object of the present invention to provide an

earphone-microphone

combination including

a

control

device, which may be used for a mobile phone. It 1is

another object of the present

invention to provide a

method of shifting the operational mode of such earphone-

microphone combination between the telephone mode and the

radio mode.

~

It 1is a further object of the present invention to

provide a simplified apparatus so that the user does not

require several separate components and the associated

wiring between them.

Thus in one embodiment

(described

v
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later) the control device may contain a radio receiver as

an integral part of the control device.

In one aspect of the present invention, there is provided

a mobile phone/radio combination comprising:

a mobile phone for receiving and transmitting

telephone signals;
a radio receiver for receiving radio broadcasts;

an earphone and microphone unit in which the
earphone is adapted to convey audio signals
originating from the radio broadcast and from

telephone signals;

a control device operative to cause the earphone to
receive an audio signal derived either from the

radio signal or from the telephone signal; and

an interface connector for connecting the control

device to the mobile phone.

In another aspect of the present invention, there is
provided a control device for shifting the operational
mode of an earphone and microphone unit between a
telephone mode for receiving and transmitting telephone
calls from a mobile phone and a radio mode for receiving

radio signals from a radio receiver.

In a further aspect of the presenf invention, there is
provided a method of controlling the operational mode of
a mobile phone/radio combination as described above, the

method comprising the steps of:

shifting the operational mode of the control device

to the telephone mode when the control device is in
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the radio mode by muting the radio in response to a

first mode signal input by the user;

causing the operational mode of the mobile phone to
shift from an idle mode to the telephone mode on
detecting a ring signal or receiving the first mode

signal;

shifting the operational mode of the control device
to the radio mode by releasing it from muting in
response to a second mode signal input by the user;

and

causing the operational mode of the mobile phone to
shift from the telephone mode to an idle mode in

response to the second mode signal.

The device of the present invention enables the use an
earphone-microphone combination with both a radio and a
mobile phone. This device comprises a switching device
for shifting the operational mode of the radio device
between the telephone mode and the radio mode. This is-
achieved in practice wusing first and second wmode
selection signals so that the radio is muted in the
telephone mode. An interface connector connected with the
hands-free kit interface connector of the mobile phone is
connected to the control device to supply the power of
the mobile phone battery to the control device (and radio
receiver 1f separate). The interface connector also
serves to communicate the first and second mode signals
and voice signals between the mobile )phone and the
control device and thus to or from the earphone-

microphone combination.
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The method of controlling the operational mode of an
earphone-microphone combination comprises the steps of
shifting the operation mode of the control device to the
telephone mode when the control device is in radio mode
by muting the radio in response to first mode signal
input by the user. This causes the operational mode of
the mobile phone to shift from an idle mode to the
telephone mode on detecting a ring signal or receiving
the first mode signal. The operation mode of the control
device is shifted to the radio mode by releasing it from
muting in response to a second mode signal input by the
user. Thus the operational mode of the mobile phone 1is
shifted from the telephone mode to the idle mode in

response to the second mode signal.

The present invention thus relates to an mobile phone and
radio combination in which a single earphone is used to
relay either the radio broadcast or an incoming telephone
call to the user. The mobile phone is connected via a
suitable port to a control device which may include a
radio receiver. In this case the control device is,
referred to as a radio device. Alternatively, the radio
receiver may be a separate unit which is connected to the
control unit. The control device is in turn connected to
an earphone and microphone unit. The microphone unit
serves to transmit the user's voice in an outgoing
telephone signal delivered to the intended recipient via
the mobile phone. The earphone is, used both to provide
an audio signal from the radio broadcast and an audio
signal from an incoming telephone call: The control
device contains appropriate mute and switching circuitry

to allow the user to switch between the mobile phone

function and the radio function.
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When the mobile phone and radio combination is operating
in the radio mode the ring signal of an incoming
telephone call may be used to alert the user to a
telephone call. The telephone ring signal may interrupt
the radio broadcast or be played simultaneously. The
user may then operate a switch, which functions as a
toggle switch, to switch from the radio function to the
mobile phone function and thus receive a call. In the
case of an incoming ring signal, it is also possible to
arrange for the ring signal itself to automatically
effect the transfer from the radio function to the mobile

phone function.

The toggle switch may be included in the control device
carrying the switching and muting circuitry, or as part
of the earphone and mwmicrophone unit, or entirely
separately. However, for ease of use the toggle switch
is conveniently provided in the integral earphone and

microphone unit.

The present invention will now be more specifically’
described by way of example with reference to the

accompanying drawings in which:

Fig. 1 1is a perspective view for illustrating a radio
device (i.e. a control device including a radio receiver)
including an earphone-microphone combination that is
connected with a mobile phone according to the present

invention; -

Fig. 2 is a block diagram for illustrating the structure
of an earphone-microphone combination connected through
the radio device of Fig 1 to a mobile phone according to

the present invention; and
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Fig. 3 is a flow chart for illustrating a method of
shifting the operational mode of an earphone-microphone

combination according to the present invention.
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Throughout the drawings are used same reference numerals
to represent same functional parts for convenience's
sake. Detailed descriptions of conventional parts have

been omitted for clarity.

Referring to Fig. 1, an earphone-microphone combination
300 consists of an earphone 320 for converting electrical
signals of a mobile phone 500 or radio into audible
sounds and a microphone 310 for converting voiced sounds
into electrical signals transmitted to the mobile phone
500. A radio device 200 includes a radio receiver and is
connected with the earphone-microphone combination 300.
The operational mode of the radio device 200 may be
shifted between a radio mode for 1listening to radio
broadcasts and a telephone mode for allowing telephone
communication from the mobile phone by muting the radio

device.

A radio device interface connector 100 is connected with
the hands-free interface connector of the mobile phone
500 both to supply the battery power of the mobile phone’
to the radio device and to allow transfer of signals such
as first and second mode signals and voice signals
between the mobile phone 500 and radio device 200 and
earphone-microphone combination 300. The mobile phone
500 determines the connection with the earphone-
microphone combination 300 including the radio device by
detecting that a specified port of its serial
input/output part 550 such as }equest—to—send (RTS)
terminal of RS232C is changed from a hig@ state to a low

state.

Referring to Fig. 2, the radio device 200 comprises
various devices required to serve as a radio receiving

set, such as tuner, volume controller, power on/off key,
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etc. It is also provided with additional circuits for

embodying the invention. Specifically, it includes a

first path 210 for connecting the audio terminal of the

hands-free kit interface connector of the mobile phone

500 to the earphone 320. It also includes a second path

220 for connecting the radio signals of the radio device

to the earphone 320, and a mute circuit 230. The mute

circuit 230 is connected between the earphone 320 and

second path 220 for muting the radio signals depending on

the first mode signal generated when the operational mode

of the radio device is shifted from the radio mode for

listening to radio broadcasts to the telephone mode for

performing telecommunication.

Fig.3 illustrates a method of controlling the operational

mode of the earphone-microphone combination including the

radio device. The steps 3a to 3g represent the operation

of the radio device 200, and steps 4a to 4h represent the

operation of the mobile phone. There are two reasons why

the user would press the mode shift button 330 as shown

in Fig.

1 when he 1listens to the radio. The first

situation is for the user to transmit a call signal, and

the second situation is for the user to receive a call

signal.

The user is alerted to the second situation by a

ring signal or vibration of the mobile phone 500.

According to steps 3a to 3¢, when the radio/telephone

mode shift button 330 is presced to shift the operational

mode of the radio device 200 from the radio mode to the

telephone mode, the radio device 200 generates a first

mode signal. The first mode signal enables the mute

circuit 230 to mute the radio sounds. The first mode

signal is generated by changing the specified port (for

example,

the ring indicator of the data cable such as

3
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RS232C) of the serial input/output part 550 from a high
state to a low state. In this case, according to steps
4a to 4d, the mobile phone 500 is shifted to the
telephone mode from the 1idle mode by the first mode

signal when it detects a ring signal.

According to the subsequent steps 3d to 3g, if the user
again presses the mode shift button 330 to generate the
second mode signal, the radio device 200 disables the
mute circuit to shift to the radio mode. The second mode
signal is also generated by changing the specified port
of the mobile phone connected with the radio device
interface connector 100 from a low state to a high state.
As described above, the mode shift button 330 is a toggle
switch to shift the operational mode between the radio
and telephone modes whenever pressed. In the case shown,
the mobile phone 500 is shifted to the idle mode upon
receiving the second mode signal which terminates the
telephone function as can be seen from steps 4e to 4g.
Alternatively if no ring signal is detected but the
toggle switch has been activated to shift the operational'
mode from the radio mode to the telephone mode, the
mobile phone 500 1is shifted to the last number redial
(LNR) mode as shown by step 4h. Instead of LNR mode, the
user may directly dial a phone number to make an outgoing

call and the radio is muted.

Thus, the earphone-microphone combination including the
radio device of the present invention enables the user of
a mobile phone both to telephone and to listen to the
radio wusing a single earphone—microphdhe combination.
Thus, the invention resides broadly in the provision of a
switchable mobile phone/radio combination whose function

can be controlled by the user and which is capable of
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shifting from the radio mode to the mobile phone mode on
receipt of an incoming signal. Moreover, the radio is
supplied with battery power from the mobile phone and

thus does not require a separate battery.
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Claims
1. A mobile phone/radio combination comprising:

a mobile phone for receiving and transmitting

telephone signals;
a radio receiver for receiving radio broadcasts;

an ~ earphone and microphone wunit in which the
earphone is adapted to <convey audio signals
originating from the radio broadcast and £from

telephone signals;

a control device operative to cause the earphone to
receive an audio signal derived either from the

radio signal or from the telephone signal; and

an 1interface connector for connecting the control

device to the mobile phone.

2. A mobile phone/radio combination as claimed in claim

1, wherein the control device 1is operative on’
receipt of a signal and the combination includes

means for providing a signal to the control device.

3. An mobile phone/radio combination as claimed 1in

claim 1 or 2, wherein the control device 1is a
separate device from the earphone and head phone

unit.

-~

4. An mobile phone/radio combination as claimed in

claim 1, 2 or 3 wherein the control device includes

a radio receiver.

5. An mobile phone/radio combination as c¢laimed in

claim 4, wherein the means for providing a signal to
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the control device is a separate device from the

control device.

An mobile phone/radio combination as claimed in any
preceding claim, wherein the means for providing a

signal to the control device is a toggle switch.

An mobile phone/radio combination as claimed in
claim 5, wherein the means for providing a signal to
the control device is located in the earphone and

microphone unit.

An mobile phone radio combination as claimed in any
preceding claim, wherein the control device does not

form part of the earphone and microphone unit.

A control device for shifting the operational mode
of an earphone and microphone wunit between a
telephone mode for receiving and transmitting
telephone calls from a mobile phone and a radio mode

for receiving radio signals from a radio receiver.

A device as claimed in claim 9, wherein the control

device includes:

a first path for connecting a terminal of a mobile

phone with an earphone-microphone unit;

a second path for delivering a radio signal from a

radio receiver to the earphone-nicrophone unit; and

a mute circuit connected between the earphone-

microphone unit and the second path.~

A device as claimed in claim 9 or 10, wherein the
mute circuit mutes audible radio signals to the

earphone-microphone unit in response to a first

1
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signal and restores transmission of audible radio
signals to the earphone-microphone unit in response

to a second signal.

A device as claimed in claim 9, 10 or 11, wherein

the control device includes a radio receiver.

A device as claimed in any of claims 9 to 12,
further including an interface connector connected
with the hands-free kit interface connector of a
mobile phone to supply the power of the mobile phone
battery both to the control device and the radio

receiver.

A method of controlling the operational mode of a
mobile phone/radioc combination as claimed in any of

claims 1 to 8, the method comprising the steps of:

shifting the operational mode of the control device
to the telephone mode when the control device is in
the radio mode by muting the radio in response to a

first mode signal input by the user;

causing the operational mode of the mobile phone to
shift from an idle mode to the telephone mode on
detecting a ring signal or receiving the first mode

signal;

shifting the operational mode of the control device
to the radio mode by releasing it from muting in
response to a second mode signal input by the user;

and >

causing the operational mode of the mobile phone to
shift from the telephone mode to an idle mode in

response to the second mode signal.

k]
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A method as claimed in claim 13, wherein the mobile
phone is shifted to the last number redial mode if
no ring signal 1is detected after the first mode

signal has been input.

An mobile phone/radio combination substantially as
hereinbefore described with reference to Figures 1

to 3 and the accompanying description.

~

A control device substantially as hereinbefore
described with reference to Figures 1 to 3 and the

accompanying description.

A method substantially as hereinbefore described
with reference to Figures 1 to 3 and the

accompanying description.
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