
Finding the Prototype for 

Stereo Loudspeakers 

The following presentation slides from the AES 51st Conference on Loudspeakers 
and Headphones summarize my activities and observations for the design of 
loudspeakers and stereo perception. I conclude with a loudspeaker concept and a 
loudspeaker-room-listener configuration for creating a truly convincing auditory 
illusion in the listenerôs mind, where loudspeakers and listening room disappear from 
auditory attention. Here the recording venue, the spatial rendering of the instruments 
and their sounds dominate the perceived auditory scene. 
 
My interest in loudspeakers developed out of a shared hobby with other engineers at 
Hewlett Packard Co. in California. After work we designed and built our personal Hi-
Fi systems, having free access to tools and supplies. Being in R&D for the design of 
RF & Microwave Test Equipment and familiar with electro-magnetic wave 
propagation issues, we looked at loudspeakers as broadband antennas covering 20 
MHz to 20 GHz, which is the same wavelength range as 20 Hz to 20 kHz in 
acoustics and with similar physical size related problems.  
 
The radiation pattern of an EM-antenna is critical for its application. As it turns out the 
radiation pattern or polar response of a loudspeaker is a highly important contributor 
to auditory perception and pattern recognition in reverberant spaces. 
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Understanding Loudspeaker Designs 

Å Two-way systems 

Å Acoustic suspension woofers 

Å Marginal tweeters  

Å Driver layout? 

Å Frequency response?  

Why? 



Understanding Loudspeaker Designs 



Making Loudspeaker Measurements 

Å 22 2-pole bandpass filters, 50Hz to 10 kHz 

Å 22 light bulbs as RMS detectors 

Å Calibrated input gain adjustment 

Å Electret microphone capsule 

Å Pink noise from microwave point contact diode 
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Sound & Vibration Measurements 

with Shaped Tone Bursts 

Å 5-cycle, cosine-envelope bursts from 5.6 Hz to 47 kHz 

Å Two bursts/second 

Å Fast peak detector 

Å Calibrated gain in dB linear steps 

Å Linear and log oscilloscope display 

Å Phono cartridge for vibration tests 



Improving Commercial Products 

Å Small boxes for reduced panel radiation 

Å Low frequency extension by equalization 



My Box-Speaker Designs 

Å Free-hanging satellites 

 

Å Summed-signal woofer 

  (stops TT vertical rumble) 

 

Å Amplifier for each driver 

 

Å Line-level EQ & XO 



My Box-Speaker Designs 

Å Vertical driver layout, symmetry, lobing 

Å Narrow baffle, wide dispersion, diffraction  

Å Bracing to increase panel stiffness 

Å Clamping the magnet to stop  

   high Q resonance of stamped metal 

   basket and magnet 


