BELL HELICOPTER, NASA TURN TO BAG END TO PROVIDE
HIGH-PERFORMANCE BASS SYSTEM

Bell Helicopter Textron and the NASA recently employed a BAG END subwooler system lo reproduce
some specific sounds in a jeint research project to measure noise reproduction charactenistics of
soundproofing companents being designed for use in a tiltrotor aircraft being developed by Bell.

“The purpose of the sound transmission testing was lo measure the noise reduction charactenstics of
several proposed tiltrotor intenor inm panel soundproofing configurations.,™ John Brieger. technical
resowrce specialist acoustics for Bell Helicopter, said. "A high-performance sound system was designed
o generate high sound pressurg levels in a broad frequency range.”

The tests, conducted in the semi-anechoic chamber 3l NASA’s Langley Research Canter 31 Hamplon,
WA, used a four-foot by four-fool Lest section area of the cabin fuselage of the X\-15 tiltrotor.

“The test was to determine insertion loss charactenstics for different soundproofing treatments,” Brieger
said. "Data obtained from the tests provided an initial database of the sound insertion loss
characteristics of the tiltrotor's soundproofing components.”

Im order to reproduce sound levels equivalent to those generated by a helicopter a high-powered sound
system was essential. To reproduce the most dominating sound - the low-freguency harmonics
generated by the ratars - Bell researchers selected a BAG END Infrasub-18 subwaafer system capable
of a flat acoustic response down to § Hz.

The rest of the system was comprised of a three-way speaker consisting of a coaxially located
hom-loaded 10anch speaker for the mid-range band and 3 2-inch axst ham for the high-Fegquency range
to achigve a 35-degree by I5-degree coverage pattem. In addition, they used a pair of 12-inch woofers in
a dipolar aray for the low-frequency band.

“The speakers were placed an angles equal to 0 and 60 degrees lo the aircraft fuselage while the

soundproafing configuration was changed, adding insulation, trim panel, and s0 on,” Brieger said.

“Frequency band crossover setting, equalization and delays were made using a computer-controlled

loudspeaker management system. The Infrasub-18 performed as we were told it would, and helped us

oBt_tajn f;:bbe data to incorporate into the development of advanced versions of the X\V-15 tiltrator,™
fiegper sad.

Bell traces it roots back to 1935 when it was established as the Bell Aircraft Corporation. Because of it
early reputation for developing ingenious solutions to special design requirements, Bell was
commiggionad to build the United States’ first jet ighlar - the P-594 - and later produced the world's first
supersonic aircraft, the rocket-powered Bell X-1.

Bell pioneered the tilroler concept in 1955 that led to the V22 Osprey. Rotary-wing aircrafl were spun
off to the Bell Helicopter Corporation in 1956, Two years later, Bell was purchased by Texdron, Bell
Helicopter Textran is a wholly owned subsidiary of Texiron.



