
2-THIS BINAURAL DUMMY HEAD shows the various human anatomical features 
that affect sound perception. The mikes are fitted into the auditory canal. All parts shown, 
including the cranial cavities, ocular structures, nose, skin, and teeth are constructed 
simulate the human head as closely as possible. 

seeing depth when looking at 3D 
images, some also have trouble 
experiencing the full binaural 
effect of being transported to 
where the sounds originated, 
rather than attempting to have 
them brought into your listening 
room. The pinna, or outer ears, 
are a vitally important part of the 
hearing mechanism. A number 
of researchers have shown how 
the shapes, bumps, and grooves 
in the ears control human loca-

. tion of sounds in space. 

Binaural dummies 
When designing binaural 

heads for recording, the problem 
of differing widths between peo-
ple's ears must be considered. 
Women's ears, for example, are 
generally closer together than 
men's. Therefore, a median dis-
tance for the mikes on the 
dummy head must be chosen 
and it is not totally accurate for 
many people. If the mikes are too 
close together, there will be a re-
duced binaural realism; if they 
are too far apart it will be exagger-
ated or more likely to increase the 
normal difficulty of imaging 
sounds directly in front and in 

back. 
One binaural developer, Ron 

Cole, improved the weak frontal 
location often experienced with 
binaural by designing his "Bio-
phonic" dummy heads with ex-
aggerated features on the front of 
their faces. He also experimented 
with using real human skulls 
(obtained from a medical supply 
house). However, he found that 
great variations in the shape of 
real skulls were a problem and 
switched to plastic and plaster 
materials. Figure 2 shows one 
such dummy head, revealing 
physical characteristics that af-
fect sound reproduction. 

There are two professional 
standard dummy heads used for 
most commercial binaural re-
cordings available today, and 
others used primarily in re-
search. The best known is the 
Neumann KU-8li, which is made 
of hard dark gray rubber and has 
condenser mikes sunk into the 
head. The other is the more com-
plex and even more expensive 
Aachen Head, also like the Neu-
mann developed in Germany. It 
comes in two models; one with 
more detailed features than the 
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SINE-WAVE GENERATOR 
I do a lot of audio work and 

build a good deal of the gear my-
self. I frequently have to send sig-
nals to tape machines and other 
devices and have been using a 
small square-wave generator. I 
would prefer to be able to send 
something a bit smoother so I'd 
like a simple circuit for generat-
ing a sine wave. It doesn't have to 
be perfect and size is more impor-
tant than a classic waveshape. 
Can you help?-G. Fischer, Ben-
jamin, NY 

There are several different ways to 
do sine-wave generation, but all of 
them really produce "sine-like" 
waves . 

If all you're interested in is some-
thing to produce signals that are a bit 
easier on the ears than the hard 
edges of a square wave. you can use 
the circuit shown in Fig . 2. Any op-
amp can be used since the work is 
being done by the Twin-T network in 
the feedback loop. Use closely 
matched components in the Twin-T 
network, and feed the output of the 
op-amp to a high-impedance input. 

The frequency of the signal can be 
gotten by plugging the component 
values into the formula f= 1 /C2nRC). 

FIG. 2-YOU CAN PRODUCE SINE WAVES 
with this simple circuit. 

Keep the resistor values between 1 K 
and 10K, and use 0 . 01~-Lf-11-LF as the 0 
capacitor limits. It's also a good idea C"> 
to build the circuit with a dual op-amp g 
chip and use the second half as a g) 
buffer to avoid overloading the output 10 

of the generator. R-E ~ 
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