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(57) ABSTRACT 

An apparatus and method for transmitting Sound are pro 
Vided. The apparatus includes an external Sound receiver for 
receiving external Sounds and converting them into an 
external Sound Signal, a Volume controller for outputting 
Sound Signals only if each of the Volumes of the Sound Signal 
of a Sound producing device and the Sound Signal of the 
external Sound receiver exceeds a predetermined reference 
level, and a mixer for mixing the Sound Signal of the Sound 
producing device with the Sound Signals output from the 
Volume controller and outputting the result. The apparatus 
mixes ambient Sounds having Volume exceeding a certain 
volume with the Sound of a Sound producing device and 
transmits the mixed Sounds to a pair of headphones which 
are a Sound receiver for a user, thereby allowing the user to 
hear an ambient alarm Sound while the user is listening to the 
Sound of the Sound producing device and making it possible 
for the user to audibly detect danger. Consequently, the 
apparatus provides user Safety. 

20 Claims, 3 Drawing Sheets 
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APPARATUS AND METHOD FOR 
TRANSMITTING SOUND 

The following is based on Korean Patent Application No. 
99-50222 filed Nov. 12, 1999, herein incorporated by ref 
CCCC. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to Sound processing, and 
more particularly, to an apparatus and method for transmit 
ting the Sound of a Sound producing device to a user together 
with adjusted external Sound. 

2. Description of the Related Art 
Sound receivers or earphones used when a user listens to 

Sound of Sound producing devices have been used for a long 
time. A typical example of these apparatuses is disclosed in 
U.S. Des. Pat. No. 410,466. These apparatuses have the 
Same technical basis as apparatuses for protecting hearing by 
blocking ambient Sound and apparatuses for aiding a user to 
hear ambient Sound more clearly. 

Various methods for protecting hearing from external 
noise have been proposed. One of them is disclosed in U.S. 
Pat. No. 5,551,090. Apparatuses and methods related to a 
hearing aid for aiding a user to hear ambient Sound more 
clearly are disclosed, for example, in U.S. Pat. Nos. 5,923, 
764, 5,785,661 and 5,910,997. 

Recently, people frequently listen to Sound of Small and 
portable Sound producing devices using Sound receivers or 
earphones while walking or driving. A method for allowing 
a user to conveniently carry a portable Sound producing 
device with associated earphones is disclosed in U.S. Pat. 
No. 5,845,197. 

These Sound receivers and earphones described above are 
related only to hearing of Sound from Sound Sources. 
However, apparatuses for bidirectional Sound transmission 
have been developed. U.S. Pat. No. 5,907,538 discloses an 
apparatus for Simultaneously generating audio output and 
receiving audio input. Bidirectional earphone function can 
be achieved through this apparatus. 
When using these Sound receivers and earphones, it 

frequently happens that users do not hear ambient Sound, for 
example, an alarm whistle which may be a danger Signal, a 
warning Voice or a calling Sound. In this case, the user 
him/her Self may be in danger or may be placing those 
around him/her self in danger. One of the methods for 
Solving this problem is an integrated Sound/telephone head 
set system disclosed in U.S. Pat. No. 5,694,467. According 
to this System, a user can hear audio Sound, telephone 
ringing Sound and ambient Sound through a microphone in 
a bypass mode according to the user's Selection. When there 
is an incoming call, the user can convert the bypass mode 
into an operational mode to answer the phone. At the end of 
the conversation, the user can go back to the bypass mode 
through Selection. However, this System is limited in usage 
and does not guarantee that a user will hear a danger Signal. 
To Solve this problem, a method for allowing a user to 

hear ambient Sound by piercing minute holes at the portion 
of a Sound receiver or an earphone contacting the user's ears 
has been attempted. However, the problem that a user cannot 
hear ambient Sounds well is not overcome when the volume 
of the Sound from a Sound producing device is high. 
Moreover, the Sound of a Sound producing device comes out 
of the Sound receiver or earphone through the minute holes 
and may disturb and annoy other people as noise. 
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2 
SUMMARY OF THE INVENTION 

To solve the above problems, it is an object of the present 
invention to provide an apparatus and method for transmit 
ting the Sound of a Sound producing device to a user together 
with adjusted external Sound. 

Accordingly, to achieve the above object, the present 
invention provides an apparatus for transmitting a repro 
duced Sound Signal of a Sound producing device. The 
apparatus includes an external Sound receiver for receiving 
external Sounds and converting them into an external Sound 
Signal, a Volume controller for outputting only,the repro 
duced Sound Signal and the external Sound Signal having a 
Volume exceeding a predetermined reference level, and a 
mixer for mixing the reproduced Sound Signal with the 
reproduced and external Sound Signals output from the 
Volume controller and outputting the result. 
To achieve the above object, the present invention also 

provides a method for transmitting a reproduced Sound 
Signal of a Sound producing device. The method includes the 
Steps of (a) receiving the reproduced Sound Signal from a 
Sound producing device and an external Sound Signal cor 
responding to ambient Sounds, (b) transmitting only the 
reproduced and external Sound Signals having a volume 
exceeding a predetermined reference level, and (c) mixing 
the reproduced Sound Signal with the Sound Signal transmit 
ted in the step (b) and outputting the result. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above object and advantages of the present invention 
will become more apparent by describing in detail preferred 
embodiments thereof with reference to the attached draw 
ings in which: 

FIG. 1 shows the connection between a Sound producing 
device and a Sound receiver through a Sound transmitting 
apparatus according to the present invention; 

FIG. 2 is a detailed block diagram of a Sound transmitting 
apparatus according to the present invention; 

FIG. 3 is a block diagram of a Sound transmitting appa 
ratus in which an external controller and a maximum volume 
controller are added to the Sound transmitting apparatus of 
FIG. 2 according to the present invention; 

FIG. 4 is a block diagram of a Sound transmitting appa 
ratus in which a speaker is added to the Sound transmitting 
apparatus of FIG. 3 according to the present invention; and 

FIG. 5 is a flowchart of a method for transmitting Sound 
according to the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Referring to FIG. 1, a sound producing device 10 is 
connected to a Sound receiver 12 through a Sound transmit 
ting apparatus 14 of the present invention. The Sound 
receiver 12 may be a pair of headphones or a pair of 
earphones. Typically, the headphones 12 are directly 
coupled to the headphone terminal of the Sound producing 
device 10. When the sound transmitting apparatus 14 of the 
present invention is used, a reproduced Sound Signal output 
from the Sound producing device 10 is input into the Sound 
transmitting apparatus 14. The reproduced Sound Signal may 
be directly input into the headphone 12. 

The Sound transmitting apparatus 14 receives ambient 
Sounds from the outside through a built-in external Sound 
receiver (not shown) in addition to the reproduced Sound 
Signal from the Sound producing device. The Sound trans 
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mitting apparatuS 14 mixes the external Sounds with the 
reproduced Sound Signal under predetermined conditions 
and outputs the mixed sound to the headphones 12. When 
the external Sounds are very weakly or not completely 
received, only the reproduced Sound Signal of the Sound 
producing device 10 is transmitted to the headphones 12. 

Referring to FIG. 2, an embodiment of the Sound trans 
mitting apparatuS 14 of the present invention includes an 
external Sound receiver 20 for receiving external Sounds and 
outputting them as an external Sound Signal, a Volume 
controller 22 for controlling the Volume of an input Sound 
when necessary, and a mixer 28 for mixing a reproduced 
Sound Signal from the Sound producing device with the 
external Sound Signal from the Volume controller 22 to 
provide an output. 

The external sound receiver 20 may be a microphone 
(MIC). External sounds other than a sound from the sound 
producing device are received through the MIC 20. The 
external sound signal of the MIC 20 and the reproduced 
Sound Signal of a Sound producing device are input into the 
volume controller 22. The volume controller 22 outputs only 
the reproduced and external Sound Signals having a volume 
exceeding a predetermined reference level among the exter 
nal Sound signal from the MIC 20 and the reproduced sound 
Signal from the Sound producing device. In other words, it is 
intended that external or reproduced Sounds of Small volume 
are not transmitted to a user. A purpose of allowing a user to 
hear external Sounds is to let the user hear ambient Sounds, 
especially, a danger Sound, while the user is listening to the 
Sound of the Sound producing device. It is assumed that a 
Sound of Small Volume is not related to a danger Signal, and 
thus the present invention does not transmit a Sound having 
a volume level leSS than a predetermined reference Volume 
level to a user. Even if the volume controller 22 does not 
transmit a Sound from the Sound producing device having a 
Volume level leSS than the predetermined reference Volume 
level, it does not happen that a user cannot listen to the Sound 
from the Sound producing device because the Sound from the 
Sound producing device is transmitted to the headphones 
through the mixer 28. 

It is assumed that the predetermined reference Volume 
level may vary according to the place at which the Sound 
producing device is used and the purpose of using the Sound 
producing device. Accordingly, it is preferable that the 
volume controller 22 includes an external controller 34 of 
FIG. 3 or 4 for controlling the reference volume level at the 
outside of a volume controller 22. When the Sound trans 
mitting apparatus 14 of the present invention allows a user 
to change the predetermined reference Volume level accord 
ing to the environment in which the Sound producing device 
is used by adjusting the external controller 34, the user can 
more conveniently use the Sound transmitting apparatus 14 
of the present invention. 
A user may not want to hear ambient Sounds when 

listening to Sound from the Sound producing device. For 
example, a user may want to listen to calm music at a quiet 
place. For this case, the external controller 34 preferably 
includes a blocking unit (not shown) for preventing external 
sounds input through the MIC 20 from being transmitted to 
the mixer 28. 

In other words, a user may use a reference Volume level 
predetermined during manufacturing in the Sound transmit 
ting apparatuS 14 or change the reference Volume level, So 
that the user can hear only the Sound of the Sound producing 
device by increasing the reference Volume level very high 
and blocking transmission of ambient Sounds when neces 
Sary. 
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4 
Meanwhile, ambient sounds may not be heard by a user 

well as the Volume of Sound output from the Sound produc 
ing device is increased, even if external Sounds having a 
Volume level exceeding a predetermined reference Volume 
level are output to the user. To deal with this case, the 
volume controller 22 preferably controls the volume of an 
output Sound Signal according to the Volume of a Sound 
Signal from the Sound producing device. In other words, the 
Volume of an external Sound Signal is increased as the 
Volume of a reproduced Sound Signal from the Sound pro 
ducing device is increased to allow the user to hear the 
external Sounds. A simple example for implementing this 
function is to control the output Volume of a Sound Signal 
corresponding to external Sounds in proportion to the Vol 
ume of the Sound Signal of the Sound producing device. 
The Sound transmitting apparatus 14 preferably includes 

a maximum volume controller (not shown) for receiving a 
Sound Signal from the Volume controller 22 having a volume 
level exceeding a predetermined blocking level and control 
ling the same to have a volume level corresponding to the 
predetermined blocking level before the Sound Signal output 
from the volume controller 22 is transmitted to the mixer 28, 
in order to protect the user's hearing when the Volume 
controller 22 of the Sound transmitting apparatus 14 controls 
the volume of external Sounds. The maximum volume 
controller is preferably realized as an automatic gain control 
(AGC) device. 

FIG. 3 shows a Sound transmitting apparatus in which an 
external controller and a maximum volume controller are 
added to the Sound transmitting apparatus of FIG. 2. A Sound 
signal whose volume is controlled by the volume controller 
22 is input into a maximum volume controller 36. The 
maximum volume controller 36 controls the maximum 
Volume of the Sound Signal before outputting the Sound 
signal to the mixer 28. The output of the mixer 28 is input 
into a Sound receiver Such as a pair of headphones, and thus 
a user can hear Sounds through the Sound receiver. 

FIG. 4 shows a Sound transmitting apparatus in which a 
Speaker is added to the Sound transmitting apparatus of FIG. 
3. To directly output the output signal of the mixer 28 to a 
user, the Sound transmitting apparatus of the present inven 
tion preferably includes a speaker 40. 

In FIG. 4, the Sound transmitting apparatus of the present 
invention is shown in a dashed-line box and corresponds to 
a combination of the Sound receiver 12, i.e., a headphone, 
and the Sound transmitting apparatus 14 of FIG. 1. 
An embodiment of a Sound transmitting apparatus accord 

ing to the present invention may be implemented as shown 
in FIG. 4. In another embodiment, a Sound transmitting 
apparatus of the present invention may be used in a Sound 
producing device, especially, a portable Sound producing 
device. For example, a Sound transmitting apparatus of the 
present invention may be used in a portable cassette player. 

In Still another embodiment, a Sound transmitting appa 
ratus of the present invention may be constructed in a remote 
controller of a portable Sound producing device. The remote 
controller may be connected to the Sound producing device 
and headphones by a cable or wirelessly. When the remote 
controller is connected to the Sound producing device 
wirelessly, the mixer 28 of the Sound transmitting apparatus 
of FIGS. 2, 3 or 4 includes an interface for receiving the 
Sound Signal of a Sound producing device wirelessly. When 
the remote controller is connected to a headphone wirelessly, 
the mixer 28 of the sound transmitting apparatus of FIG. 2, 
3 or 4 includes an interface for transmitting a Sound Signal 
to a headphone wirelessly. 
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FIG. 5 is a flowchart of a method for transmitting sound 
according to the present invention. The method includes a 
Step 50 of receiving a reproduced Sound Signal from a Sound 
producing device and an external Sound Signal correspond 
ing to ambient Sounds, a step 52 of transmitting only the 
reproduced Sound Signal and the external Sound Signal 
having a volume exceeding a predetermined reference level, 
and a step 54 of mixing the reproduced Sound Signal with the 
transmitted Sound Signal to provide an output Signal. 

The step 52 includes a step 520 of comparing the volume 
of the reproduced Sound Signal and the Volume of the 
external Sound Signal with the predetermined reference level 
and a step 522 of transmitting only the reproduced and 
external Sound Signals having a Volume exceeding the 
predetermined reference level and blocking the remaining 
Sound Signals. 

The predetermined reference level of the step 52 or 520 is 
preferably controllable because it is desirable to change a 
reference of outputting ambient Sounds according to an 
ambient environment or noise in the ambient environment. 

It is preferable that the volume of the transmitted Sound 
Signal is controlled according to the Volume of the repro 
duced Sound Signal of the Sound producing device when the 
Volume of the transmitted Sound Signal exceeds the prede 
termined reference level in the step 522. 

It is preferable that the method also includes the step of 
controlling the Volume of the transmitted Sound Signal to be 
a Volume corresponding to a predetermined blocking level 
when the Volume of the Sound Signal generated in the Step 
522 of the step 52 exceeds the predetermined blocking level. 

The predetermined blocking level is preferably control 
lable because it may be necessary to protect the user's 
hearing by limiting the volume of overly loud ambient 
Sounds and it may be also necessary to control the prede 
termined blocking level limiting the volume of the ambient 
Sounds according to an ambient environment or ambient 
OSC. 

The method according to the present invention is Stated in 
the description of the operation of a Sound transmitting 
apparatus according to the present invention, and thus the 
more description thereof will be omitted. 
The present invention mixes ambient Sounds having Vol 

ume exceeding a certain Volume with the Sound of a Sound 
producing device and transmits the mixed Sounds to a pair 
of headphones which are a Sound receiver for a user, thereby 
allowing the user to hear an ambient alarm Sound while the 
user is listening to the Sound of the Sound producing device 
and making it possible for the user to audibly detect danger. 
Consequently, the present invention provides user Safety. 
While this invention has been particularly shown and 

described with references to preferred embodiments thereof, 
it will be understood by those skilled in the art that various 
changes in form and details may be made therein without 
departing from the Spirit and Scope of the invention as 
defined by the appended claims. 
What is claimed is: 
1. An apparatus for transmitting a reproduced Sound 

Signal of a Sound producing device, the apparatus compris 
ing: 

an external Sound receiver for receiving external Sounds 
and converting them into an external Sound Signal; 

a Volume controller for receiving both the reproduced 
Sound Signal and the external signal, and for outputting 
the reproduced Sound Signal of the Sound producing 
device only when the reproduced Sound Signal has a 
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6 
Volume exceeding a predetermined reference level, and 
for outputting the external Sound Signal of the external 
Sound receiver only when the external Sound Signal has 
a volume exceeding a predetermined reference level; 
and 

a mixer for mixing the reproduced Sound Signal and 
Signals output from the Volume controller and output 
ting the result. 

2. The apparatus of claim 1, further comprising a maxi 
mum Volume controller for receiving the Sound Signals from 
the Volume controller and controlling each of the reproduced 
Sound Signal and the external Sound Signal So that if their 
Volumes exceed a predetermined blocking level, their Vol 
umes will be set to the predetermined blocking level, and 
outputting the controlled Sound Signal to the mixer. 

3. The apparatus of claim 2, wherein the maximum 
Volume controller is an automatic gain control device. 

4. The apparatus of claim 1, wherein the Volume control 
ler controls the volume of the signal output by the volume 
controller according to the Volume of the reproduced Sound 
Signal. 

5. The apparatus of claim 1, wherein the volume control 
ler comprises an external controller for allowing a user to 
control the predetermined reference level from the outside. 

6. The apparatus of claim 5, wherein the external con 
troller comprises a blocking unit for preventing the external 
Sound Signal from being transmitted to the mixer. 

7. The apparatus of claim 1, further comprising a speaker 
for outputting the output of the mixer to a user. 

8. A method for transmitting a reproduced Sound Signal of 
a sound producing device, the method comprising the steps 
of: 

(a) receiving the reproduced Sound signal from the Sound 
producing device and an external Sound Signal corre 
sponding to ambient Sounds, 

(b) transmitting the reproduced Sound Signal of the Sound 
producing device only when the reproduced Sound 
Signal has a Volume exceeding a predetermined refer 
ence level, and for outputting the external Sound Signal, 
only when the external Sound Signal has a volume 
exceeding a predetermined reference level; and 

(c) mixing the reproduced Sound signal and signals trans 
mitted in the step (b) and outputting the result. 

9. The method of claim 8, wherein the step (b) comprises 
the Steps of: 

(b1) comparing the Volume of reproduced Sound Signal 
and the external Sound Signal with the predetermined 
reference level respectively; and 

(b2) transmitting the reproduced Sound signal of the 
Sound producing device and/or the external Sound 
Signal, only when the respective signal has a volume 
exceeding the predetermined reference level and oth 
erwise blocking the same. 

10. The method of claim 9, wherein in the step (b2) the 
Volume of the transmitted Sound Signal is controlled accord 
ing to the Volume of the reproduced Sound Signal. 

11. The method of claim 8, wherein the predetermined 
reference level in the step (b) can be controlled. 

12. The method of claim 8, further comprising the step of 
controlling the Volume of the transmitted Sound Signals to be 
a volume corresponding to a predetermined blocking level 
when the Volume of the Sound Signal transmitted in the Step 
(b) exceeds the predetermined blocking level. 

13. The method of claim 12, wherein the predetermined 
blocking level can be controlled. 
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14. A System comprising: 
a Sound producing device produce a reproduced Sound 

Signal; and 
an apparatus comprising: 
an external Sound receiver for receiving external Sounds 

and converting them into an external Sound Signal; 
a Volume controller for receiving both the reproduced 

Sound Signal and the external Sound Signal, and for 
outputting the reproduced Sound Signal of the Sound 
producing device only when the reproduced Sound 
Signal has a Volume exceeding a predetermined refer 
ence level, and for outputting the external Sound Signal 
of the external Sound receiver only when the external 
Sound Signal has a Volume exceeding a predetermined 
reference level; and 

a mixer for mixing the reproduced Sound Signal and 
Signals output from the Volume controller and output 
ting the result. 

15. The system of claim 14, further comprising a maxi 
mum Volume controller for receiving the Sound Signals from 

15 

8 
the Volume controller and controlling each of the reproduced 
Sound Signal and the external Sound Signal So that if their 
Volumes exceed a predetermined blocking level, their Vol 
umes will be set to the predetermined blocking level, and 
outputting the controlled Sound Signal to the mixer. 

16. The system of claim 15, wherein the maximum 
Volume controller is an automatic gain control device. 

17. The system of claim 14, wherein the volume controller 
controls the Volume of the Signal output by the Volume 
controller according to the Volume of the reproduced Sound 
Signal. 

18. The system of claim 14, wherein the volume controller 
comprises an external controller for allowing a user to 
control the predetermined reference level from the outside. 

19. The system of claim 18, wherein the external con 
troller comprises a blocking unit for preventing the external 
Sound Signal from being transmitted to the mixer. 

20. The System of claim 14, further comprising a speaker 
for outputting the output of the mixer to a user. 

k k k k k 
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