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Development of "Headliner Speaker System" -Redlization of a New Sound Effect with Spacial Impression in Rear Seats-
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The recent in-car audio systems for station wagons are expected to have sound effect (spacial impression), espe-
cially, in vehicle's rear seat (second and third row). In order to improve our in-car audio systems in this respect, we
have developed a "headliner speaker", which reproduces sounds from the direction of vehicle's headliners.

"The headliner speakers” radiate sounds by using headliner material as vibration board, and forming a
"Distributed Mode", as a consequence that an exciter is fitted into the headliners of vehicles.

In order to adapt the speakers to the condition of vehicle interiors, such as narrowness, vibration and heat in
the backside of vehicle headliners, we have also developed the following: 1) a thin exciter with new structure in
terms of blade spring sound radiation, and 2) a method of fixation of the new exciters using brackets. In addition
to these, this paper reports the requirements on our headliner speakers' mounting positions in a car that realizes a
maximum sound effect.

All these developments as well as the listening evaluation with actual in-car audio system contributed to our
achievement in creating spacial impression and sound image enhancement as sound effect.
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Fig.21 Mounting position range of the exciter (horizontal direction in a vehicle)

16

5600000ROOMONO
gooobrROODOOOOO0OODOeOOOO220000

0-6 DO0OCOROOOOOOOOOO
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Fig.24 Diagram of the speaker layout
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Fig.25 System block diagram of the amplifier
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Fig.26 Frequency characteristics of the amplifier (¢ 5cm squawker)
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Fig.27 Frequency characteristics of the amplifier (® 5¢cm center speaker)
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Fig.28 Frequency characteristics of the amplifier (woofer)
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Fig.29 Frequency characteristics of the amplifier (headliner speaker)
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Fig.30 Frequency characteristics of the amplifier (rear speaker)
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Fig.31 1/3oct sound pressure level with/without headliner speaker
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