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(57) Abstract: A vehicle sound system is 
disclosed that includes a set of speakers (106, 
108, 110, 112), a head unit (104) and a disc 
changer. In addition to a radio, the head 
unit also includes a means for playing music 
downloaded from a computer (124). In one 
embodiment, the music downloaded from 
the computer (124) is stored in a compressed 
format on a removable hard disk drive. The 
music can be organized using play lists. 
Software is used to program the head unit (104) 
to communicate with different disc changers. 
The head unit (104) also includes a control 
panel for operating the head unit (104) and the 
disc changer. 
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VEHICLE SOUND SYSTEM 

CROSS-REFERENCE TO RELATED APPLICATIONS 

This Application is related to the following Applications: 

AUDIONISUAL SERVER, by Dannie C. Lau, et al., filed the same day as the 

present application, Attorney Docket No. PHA T-lOOOUSO BBM; and 

PLAY LIST MANAGER, by Daniel Benyamin, et al., filed the same day as the 

present application, Attorney Docket No. PHAT-1001 USO BBM. 

Each of these related Applications are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention is directed to sound system for use in motor vehicles. 

Description of the Related Art 

The automobile audio industry is a growing and successful industry. Most 

automobiles sold include some type of audio system. For example, many automobiles 

include a radio, a cassette player and/or a compact disc player. Some automobile audio 

systems include a disc changer. A disc changer is a device that can hold more than one 

20 audio disc and can be used to play songs from any of the discs being stored in the disc 

25 

changer. Typical disc changers are separate components of a stereo system and can 

hold six, eight or ten discs such that the discs can be inserted in and removed from the 

disc changer separately. Examples of disc changers includes audio compact disc 

changers, audio minidisc changers and CD-ROM disc changers. 

Part of the reason that automobile audio systems are so popular is because many 

people want to hear music while they are driving. While listening to a radio is sufficient 
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for many people, a growing number of drivers prefer to pick and choose what music 

they will listen to. These drivers prefer audio systems that include a tape deck or a 

compact disc player. 

Although there are many audio systems with a compact disc player or tape deck 

5 available to the public, these audio systems have drawbacks. First, these systems can 

only store a limited amount of music. That is, a system with a tape deck can only store 

the maximum amount of music that fits on a tape, which often is sixty minutes or one 

hundred and twenty minutes. Compact discs typically hold approximately seventy four 

minutes of music. Thus, these devices have a limited amount of music that can be stored. 

10 Second, if a user is listening to a first tape or compact disc and chooses to listen to a 

different tape or compact disc that is not already stored in the player, the user must 

remove the compact disc or tape and insert a different one. This can be a difficult and 

dangerous maneuver while driving an automobile. Third, tape decks and compact disc 

players require the purchase of physical media. Although music can be stored on a 

15 computer's memory, prior art stereos require tapes or compact discs for each set of 

songs. Thus, extra resources are wasted manufacturing and purchasing the media. 

Fourth, the media is vulnerable. For example, compact discs can scratch or break. 

Cassettes can wear out or break. 

Additionally, there is a new trend to order music online. Consumers can 

20 purchase music over the Internet by downloading the music. As downloading music 

becomes more popular, consumers will want to play this downloaded music in their 

automobiles. An automobile stereo that includes a compact disc player to play music 

would require the user to purchase a compact disc recorder and burn a compact disc 

in order to play the downloaded music. Thus, there is a need for an improved 

25 automobile audio system that does not require cassettes or compact discs, can be used 

with reusable media and can play music downloaded from a computer or other device. 
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One solution that is currently available is the portable solid state music player, 

which uses flash memory to store music files in digitally compressed formats. Some of 

these devices include a removable memory such as compact flash card. The compact 

flash card can be removed from the player and inserted into a compact flash card 

5 reader/writer which is connected to a computer. Other music players connect directly 

to a computer for downloading music. These portable solid state music players typically 

are shipped with headphones for listening to the music. Alternatively, a user can 

purchase an adapter so that the output of the music player connects to the cassette input 

of an automobile stereo. While this solution solves some of the problems identified 

10 above, using the portable solid state music player with an automobile stereo is not 

satisfactory. First, sending the sound signal through the cassette deck causes a 

degradation in sound quality. Second, using a solid state music player with a car stereo 

as described above can be dangerous because all of the controls are on the portable 

player, rather than on the dashboard or another convenient location for the driver. Third, 

15 while music can be sent from the portable player to the car stereo, the car stereo cannot 

communicate back to a music player so the user is unable to use the controls of the car 

stereo to control the music player. Additionally, many portable music players tend to 

have a limited amount of storage, there is no convenient location to store the music 

player while driving and the solution is not available if there is no tape deck. 

20 

25 

Another solution includes an in-dash car stereo which plays music stored in MP3 

format. This solution, however, ha-; drawbacks. First, to store music on the stereo, the 

entire stereo is removed from the vehicle which can be difficult and can break the stereo. 

Second, the stereo does not work with a disc changer; therefore, a user who has a 

collection of compact discs can no longer use that collection. 

Thus, there is a need for an improved automobile audio system. 
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