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The evaluation of dynamic range in transducers and loudspeaker systems has been a subject of debate 
for years. There are several factors that limit maximum sound pressure level. In direct-radiating 
transducers, maximum SPL is determined by the maximum excursion capability of the moving assembly 
without unacceptable distortion or destruction. Thermal compression is another factor that limits 
maximum SPL if the electrical signal is applied long enough to significantly heat the voice coil. In horn 
drivers, the absolute limit of maximum sound pressure level is determined by the point of collision 
between the diaphragm and phasing plug. However, even at lower levels the nonlinear distortion onset 
may be high enough to adversely affect sound quality. In horn drivers, where the voice coil displacement 
is typically very small, the distortion is determined predominantly by the nonlinearity of air at high sound 
pressure levels. Thermal compression is another potential factor decreasing maximum SPL.  

In this work three different test signals are used to evaluate short-term performance of a two-way 
loudspeaker system consisting of a 10” woofer in a vented enclosure and a horn driver with a 3” dome 
diaphragm and a 600 by 900 horn. The woofer and horn driver are equalized by FIR to an essentially flat 
response and the woofer‘s signal is high-passed at 40 Hz and then 60 Hz. The test signals include a 
sweeping sinusoidal tone, multitone, and short-term tone burst. The signals are applied at sequentially 
increasing levels. The multitone signal consists of sinusoidal triads outlining an E minor chord across eight 
octaves. Several interesting effects were observed including the capability of multitone to reveal 
intermodulation distortion products “invisible” by tone sweep. The system’s reactions to these test signals 
and to musical signals were recorded and will be demonstrated during the presentation to illustrate 
relationship between objectively measured distortion and subjectively perceived sound quality.  


