
ALTHOUGH MOST AUDIOPHILES ARE 
familiar with the term binaural. 
there's still quite a bit of con-
fusion about it. Early in stereo 
history the terms binaural and 
stereo were used interchangea-
bly, even though the two record-
ing methods are totally different. 
Recording pioneer Emory Cook 
caused some of that confusion by 
calling his early 50's twin-
grooved stereo LP's binaural 
when they were actually stereo. 

Binaural recordings can open 
up a whole new realm to your lis-
tening enjoyment. We'll look at 
the history behind binaural 
sound and how it is made as well 
as present some high-quality 
binaural products. 

The binaural difference 
If you listen to a stereo source 

from stereo headphones com-
pared to the same source listened 
to from loudspeakers, you'll 
notice a much different sound 
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between the two. That's because 
most source material isn't de-
signed for headphone listening. 
An unnaturally exaggerated 
effect is created with head-
phones, as though half an or-
chestra is on one side of your 
head and the other half on the 
other side, with a hole in the mid-
dle. Also, the music sounds as if 
it's happening inside your head 
rather than out in the room. No 
serious record producer would 
ever monitor a recording session 
solely on headphones; a proper 
setup of the highest quality 
monitor loudspeakers is re-
quired to get a feeling for proper 
balance in the mix. 

Binaural background 
1hle binaural uses only two mi-

crophones, usually small electret 
condensers either set into the 
outer ears of an artificial human 
head, or at least spaced the same 
distance apart as an average pair 
of ears, and mounted on either 
side of a small baffle. The two 

~inauralnecondings 
will add a new 

dimension to 
your audio world. 

JOHN SUNIER 

I mikes feed two channels which 
are kept entirely separated from 
the source all the way to the final 
listener, whether live, a record-
ing, or a broadcast. The listener 
wears stereo headphones and the 
original left ear signal must be 
routed properly to the left ear and 
the right to the right or the effect 
is compromised. The final result 
is for the listener to be sonically 
transported to where the sounds 
originated, rather than attempt-
ing to bring the sounds into the 
listener's room as with speakers. 
The left speaker signal is pre-
vented from feeding into the lis-
tener's right ear, and vice versa, 
with binaural playback on stereo 
headphones. Figure 1-a-d shows 
various types of sound reproduc-
tions, including binaural. 

With binaural recording, spa-
tial placement within a 360-de-
gree sphere is so realistic that 
even vertical placement is per-
ceived. Reproduction of the am-
bience or reflected sounds in a 
hall is so correct that acoustical 
engineers can listen to such o 
tapes and identify in which hall ~ 
they were recorded. The only OJ 
areas of location that are some- g) 
times problematic are on a line "' 
directly in front of and to the rear ~. 
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of the listener. That is dependent 
on several factors, including how 
our hearing mechanism works, 
differences in headphones, and 
individual differences as well as 
learned responses. 

Binaural history 
The first use of binaural sound 

occurred in 1881 in Paris. Inven-
tor Clement Ader mounted a se-
ries of primitive carbon tele-
phone transmitters along the 
front of the stage of the Paris Op-
era House. The transmitters were 
grouped in pairs the same dis-
tance apart as human ears, with 
several pairs across. The leftmost 
of each pair were mixed together 
and fed to one telephone line, 
which listeners in their homes 
directed to their left ears using 
the ordinary phone earpiece. The 
rightmost of each pair were also 
mixed together and fed to a secc 
ond phone line, which each lis-
tener had to have installed in 
their home. The result was that 
as opera singers moved about the 
stage, home listeners could "see" 
their movement while hearing 
the music with much greater 
fidelity than a single phone line 
could possibly provide. The origi-
nal patent says "This double lis-
tening to sound.. . produces the 
same effects on the ear that the 
stereoscope produces on the 
eye." It's fortunate that a wide fre-
quency response is not the most 
important parameter for con-
veying the binaural effect; phase 
accuracy and correct balance be-
tween the two channels is more 
important. 

A similar project was carried 
out with an improved version of 
the Ader experiment in Berlin in 
1925. During that same year 
more than one radio station in 
the U.S. did experimental bin-
aural broadcasts using two dif-
ferent frequencies. Listeners 
needed two crystal sets, each 
feeding a separate earphone. The 
mikes in the studio were kept 
about seven inches apart, and 
therefore listeners with only one 
radio still heard a normal signal. 

U) o During the last 40 years there 
~ has been sporadic interest in bin-
~ aural reproduction around the 
o world, centered primarily in Eu-w 
uj rope and Japan. In 1970, Stereo 
0 Review issued a binaural demon-
iS stration LP of music and sound 
~ effects using the "Blue Max" 
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FIG. 1-SOUND REPRODUCTION SYSTEMS; monaural (a), binaural (b), rnnnnr•hn,nir-

and stereophonic (d). 

dummy head, which was hand-
made for the project. Music ex-
cerpts from it are still currently 
available on a pre-recorded cas-
sette. The Sennheiser micro-
phone/headphone people in Ger-
many issued a series of 45-rpm 
binaural demo recordings (long 
out of print now), which were 
well done and designed to pro-
mote their open-air phones and 
special binaural mike system. Di-
agrams of the placement of musi-
cians and sounds around the 
listener aided in evaluating how 
precise the effects were. 

One demo in particular was in-
teresting. It featured a woman ar-
riving on a train and being met 
by a man at the station. Placed 
among all the sound effects of the 
train, people, and station en-

vironment were the voices of the 
woman, speaking English, and 
the man, greeting her in Ger-
man. Eventually they meet in 
front of the listener. All the while 
you can easily focus on either the 
German or the English and un-
derstand perfectly without se-
rious distraction from the other 
voice, as would occur with stereo 
sound and certainly with mono 
reproduction. 

This very functional use of bin-
aural is currently being applied 
to military aircraft communica-
tion by researchers at the NASA-
Ames Research Center. They use 
a powerful computer known as 
the Convolvotron to process 
mono speech and signals from 
several sources, such as control 

continued on page 84 
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EXAM covers updated marine anci 
aviation rules and regulations, 
transistor and digital circuitry. 
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OPERATOR LICENSE- STUDY GUIDE 
contains vital information. VIDEO 
SEMINAR KITS ARE NOW AVAILABLE. 

WPT PUBLICATIONS 
979 Young Street, Suite E 
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Phone (503) 981-5159 Dept. 50 

is just as likely to happen when 
monitors with droopy high-frequency 
response are used. Many years ago, I 
remember reading about a technical 
survey of the speakers used in sound 
studios and how appalling their fre-
quency performance was. 

TECI's MCPM-1 system allows your IBM PC and Compatibles to 
be used as a complete development system for the Motorola 
6805 family of single chip microcomputers. Many time saving 
features at an affordable price 
MCPM-1 Programmer for Motorola MC68705P3, P5, U3, US, 
R3, R5 

MCPM-1 w/driver. assembler. simulator/debugger 
MCPM-1 w/driver program only . $349 

Also available--Programmer for 68HC05, in-Circuit emulators 
and many software tools to help you. Call for a complete catalog 
and let us help you select your tools~ 

TECI~ 
The Engineers Collaborative, Inc. 

Rl. #3 Box BC Barton, VT 05860 USA 
525·3451 : Call Toll Free 

Frankly, experience has shown that 
there's no reason to trust the hearing 
acuity or good judgement of those 
responsible for the sound of our mu-
sical software. True, things are a lot 
better than in the early 1960's, when I 
first started looking into the problem 
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of why some records sounded so bad. 
But we need look back no· further 
than the hundreds of shrill-sounding 
CO's released when the format was 
new to realize that incompetent engi-
neering is not a rare phenomena in 
the record business. R-E 

BINAURAL BASICS 
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towers and other aircraft, and as-
sign them places in a 360-degree 
sphere so that pilots wearing 
stereo headphones can "steer" 
their binaural hearing to the 
voice they need to hear and ig-
nore the rest. A demo tape mixed 
those artificial binaural voices 
into a loud background of heli-
copter noise and contrasted the 
very intelligible result with the 
same signals in both mono and 
stereo. 

Much research is currently 
being done on the human hear-
ing mechanism and the broad 
field known as psychoacoustics. 
Product approaches being pro-
moted, such as Hughes SRS and 
Q Sound, are an outgrowth of 
that work. Those systems at-
tempt to offer a binaural-like sur-
round localization with loud-
speakers rather than stereo 
headphones, and only a pair of 
them at that. With proper source 
material, mixing, and proper 

continued on page 86 



dard oscilloscope is the vertical cir-
cuitry. Although there are special 
considerations, this is really nothing 
more than an amplifier designed to 
have a response that's as flat as pos-
sible over the rated bandwidth of the 
scope. Remember that we're using 
the output of the amp to display 
changes in the input signal, and we 
don't want the amplifier to add its 
own two cents to either the shape or 
level of the input signal. The point of 
using a scope, after all, is to display 
unknowns in a signal, not add to 
them. 

Just as the horizontal section 
should have several accurate sweep 
speeds, the vertical section should 
have several accurate settings for the 
gain. When you look at the display 
matrix, going one element to the right 
should represent a definite amount of 
time and going up one element 
should represent a definite amount of 
voltage increase. Even if you've never 
used a scope, you've probably heard 
people talking about the number of 
volts per division when they're refer-
ring to scope measurements. In the 
scope we're going to build, the equiv-
alent would be to refer to volts per 
display element. 

These three sections-horizontal, 
vertical, and display-together form 
the basis of every oscilloscope there 
is. Before we can even think about 
including some of the features found 
on commercial scopes-or even 
clearly understand what they do-we 
have to get the basics out of the way. 
The best way to handle this is to de-
sign a basic scope and then, once we 
have that stuff under control, we'll be 
in able to think about things like trig-
gered sweep and other bells and 
whistles found on commercial 
scopes. 

By this time you should know that 
the first step in any design job is to 
draw up a list of design criteria to 
formalize the· project you have in 
mind. In this case the list isn't too 
long because the scope will be pretty 
simple-at least in the beginning. 
Here's our list: 
1. The scope will have a maximum 

(/) bandwidth of 1 MHz. 
~ 2. There will be eight selectable 
~ sweep speeds. 
t 3. There will be eight selectable gain 
~ levels. 6 4. There will be a variable gain control. 
0 5. The display will be in a twenty-by-
'£ twenty matrix. 
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You can change any of the criteria 
you want but. for the moment. it's a 
good idea to leave them all as they 
are. Once we get into the specifics of 
the design, you 'II find it relatively easy 
to modify some of the features to 
adapt to any particular requirements 
you might have. 

Before we start the actual design, 
we have to talk a bit about the display. 
Elementary arithmetic tells you that a 
twenty-by-twenty matrix calls for four 
hundred LED's and, even though you 
can get LED's in bulk quantities from 
mail-order houses at extremely low 
prices, you still have to do a lot of 
wiring to get them set together in the 
kind of matrix we need. Let's face it, 
it's a real pain in the neck to wire four 
hundred LED's. 

When we get the scope designed, 
we'll investigate some alternatives to 
using LED's for the display ele-
ments-LCD screens are a perfect 
choice. I've seen pre-made LED ma-
trix displays that come in various 
sizes and I'm currently going through 
my parts books and mail-order house 
catalogs to see what's available and 
who has them for sale at reasonable 
prices. If any of you know where 
these can be gotten, drop me a line 
and I'll put it, along with appropriate 
thanks, in the magazine. 

I have a working version of the 
scope on my. bench at the moment 
and I used four hundred LED's wired 
into a twenty-by-twenty matrix. It took 
a bit of time to get it wired but, from 
personal experience, I can tell you 
that it's not too bad and certainly not 
the worst thing I've ever had to do. It 
was, however, pretty high on my list of 
unpleasant experiences. 

As we develop the circuitry for the 
scope, I'll base the display on the 
same sort of LED matrix I wired up on 
my bench but, between all of us, we 
should be able to come up with a 
more attractive alternative that still 
uses LED's. It's a mechanical prob-
lem, not an electronic one. 

Once everything is done and we 
have the circuit working, we'll take a 
look at LCD panels. These have be-
come readily available and you can 
find them at reasonable prices. We 
won't be doing this right at the begin-
ning because the circuitry needed to 
drive them and the memory needed 
to hold the display is a separate topic 
in itself. First things first. 

Next time we'll move into hardware 
design. R-E 
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continued from page 84 

placement of the listener in the 
"sweet spot," those approaches 
can be quite convincing. When 
optimum criteria are not met, 
they can also sound worse than 
poor mono, and even at their 
best, they don't equal a good true 
binaural recording on good head-
phones. 

There is one highly successful 
speaker approach that can be 
used with any binaural record-
ing. It is the Binaural Panorama 
circuit included with the normal 
ambience, reverb, and Dolby Sur-
round features of the Lexicon 
CP-1 and CP-3 Digital Audio En-
vironment Processors. Correc-
tion of the "trans-aural" signals 
of the left speaker sounds reach-
ing the right ear and the right 
speaker sounds reaching the left 
ear are at the heart of this speak-

THE BINAURAL SOURCE 
' .. . 

Fora free binaur-al catalog,write to The 
Binaural source, Box 1727RE, Ross, CA 

.. 94957 (415) 457-9052 PST. 
For a schedule, program listings, and 

station network information on 
AUDIOPHILE AUDITION write to Box 
1621, Ross, CA 94957. Enclose a 
numbef, 10 self-addressed stamped env~ 
IOpe .. plus $1 orfour20-cent stamps for 
postagear;td ·oandling. 

If yOU would .like to know more about 
local radiO stations carrying AUDfOPHILE 
AUDITION, call John Sunler at (415) 
457·2741 PST. . 

er system. An adjustable delay 
line sends the properly correlated 
cancellation signals to each ear, 
something like Carver's Sonic 
Holography or Polk's SDS, but is 
more sophisticated and freer of 
the "phaseyness" of those ap-
proaches. One does have to sit in 
quite an exact sweet spot. Al-
though it works well with only a 
pair of speakers, the addition of 
another matching pair in the 
rear, being fed a simple L- R sig-
nal improves the effect even fur-
ther. With practice (some of this 
is a learned response too) the lis-
tener can even clearly image 
sounds to the rear and far sides. 
as well as vertically. 

The crux of the matter is that 
just as some people have trouble 



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 

continued from page 12 

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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VOCAL EFFECTS MIXER 
continued from page 42 

mum (counter clockwise) posi-
tion. Make sure the volume level 
of your stereo is at its minimum, 
then turn it on and switch the 
selector to a sautee other than 
the tuner so that you can adjust 
the mike controls without hear-
ing any music. Now turn up the 
stereo volume so that your voice 
can be heard and adjust the BASS 
and TREBLE controls (R28 and 
R30) for the desired coloration. 

Next, adjust the EFFECTS LEVEL 
and FEEDBACK controls for the 
amount of echo desired. The vol-
ume of the initial echo is ad-
justed With the EFFECTS-LEVEL 
potentiometer (Rl5). while the 
amount that each succeeding 
echo is attenuated is controlled 
by the FEEDBACK potentiometer 
(R9). 

Now tune in an FM broadcast 
or put on a record or CD and ad-
just the mike volume (R41) to 
match the level of your voice with 
that of the music. Have fun! R-E 
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other--in fact patterned closely 
on the actual ears of its inventor, 
and the head of another person. 
Complex equalization circuits at-
tempt to achieve the most exact 
binaural localization with head-
phones while retaining com-
patibility for loudspeaker play-
back. 

The "i" upgrade of the Neu-
mann dummy head also was de-
signed for speaker compatibility. 
Both of those mikes are often 
used in a manner similar to coin-
cident normal mikes for record-
ings to be released as ordinary 

FIG. 3-PHOTO OF THE SENNHEISER 
MKE 2002 stereo head microphone. 

stereo. Sometimes they are used 
in conjunction with other non-
binaural mikes in multi-mike 
pickups. Of course the speaker 
playback of compatible binaural 
recordings will not have the bin-
aural effect (except for the Lex-
icon circuit mentioned above). 
but some recording engineers 
feel that even for stereo playback 
the Neumann or Aachen heads 
produce a more natural pickup 
than any other type of purist 
mike approach. 

Although Sony, JVC, and some 
other manufacturers have had 
inexpensive binaural head-
phone/mike combination units 
for home recording, those are no 
longer available. Sennheiser, 
however, still manufacturers 
their MKE 2002 binaural mike 
set, shown in Fig. 3, which sells 
for about $500. It clips onto the 

wearer's own ears, similar to air-
line earphones, and achieves ex-
cellent results. There are no 
headphones, and thus no com-
promising the bass end to avoid 
feedback, but also there is no 
monitoring. One must also be 
careful not to move one's head 
when recording a concert, or in 
playback at that point or the en-
tire orchestra will seem to shuffle 
off the stage in the opposite direc-
tion from the listener! 

Sennheiser also thoughtfully 
provides a simple dummy head 
for mike stand mounting, on 
which to clip the mikes for pro-
longed recording. With a portable 
DAT or Sony Pro-Walkman and 
metal tape, the results can be lit-
tle short of astounding! Others 
construct their own binaural 
mikes to fit into their outer ears, 
using inexpensive mini-electret 
capsules with a foam and fabric 
jacket, powered either from the 
portable recorder or by a separate 
9-volt battery. Another option is 
attaching the mikes to the head-
band of a pair of earmuffs. There 
are also two commercially avail-
able mike sets that clip to the 
temples of one's glasses. You 
should be aware, however, that 
although these approaches make 
use of the baffle effect of both the 
head and even the shoulders, 
neither includes the effect of the 
pinna of your ears, so the final 
results will not have the full bin-
aural realism. 

To the problems of individual 
hearing differences must be add-
ed the tremendous variety in 
specifications of stereo head-
phones.Headphonesthatsound 
fine for stereo will not necessarily 
achieve the best binaural effect. 
No headphones on the market at 
the moment are equalized to per-
fectly match the average listener's 
hearing, or for that matter, the 
equalization of the particular 
dummy head used for recording 
or broadcasting. The Stax Lamb-
da Pro and Signature elec-
trostatic headphones have been 
used by many researchers be-
cause their frequency response 
and phase accuracy is the closest 
to the ideal available. In fact, an 
additional optional equalizer box 
(priced at $800) is offered by 
Stax, to match even more closely 
the parameters of the specific 
headphones to binaural record-
ing reproduction. Stax calls their 
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FIG. 4-REPRODUCED SOUND PRESSURE at the ears of various test persons; the MKE 
2002 is shown in the free-sound field (a), with the open headset HD 424, measured at a 
reference point with a probe microphone Bruel & Kjaer 4138. Continuous lines indicate a 
0-degree reference, dashed lines represent a 90-degree reference. 

phones Semi-Panoramic Sound 
Electrostatic Earspeakers. The 
idea is to take the sound field out 
of confinement to the inside of 
the listener's head and make the 
sounds appear realistically out in 
space. Some peoples' ear-brain 
interface does a better job of this 
than others, but the headphone 
design is definitely a factor. Fig-
ure 4-a shows the frequency re-
sponse of the Sennheiser MKE 
2002 microphone compared to 
the response of a Bruel & Kjaer 
4138 (Fig. 4-b). As you can see, 
the latter microphone produces 
higher sensitivities in the ears of 
test persons in the range of 5 Hz 
to 15kHz. 

Don't think that the elec-
trostatic principle in head-
phones is inherently superior for 
binaural listening. Some expen-
sive headphones- both elec-
trostatic and dynamic--compro-
mise the effect. One of the worst 
is the Consumer Reports-recom-
mended Sony MDR-V6 dynamic. 
Yet a number of other Sony 
phones (they are frequently 
changing models) in the $100 
area are excellent for binaural. If 
you can find a used MDR-M77 
you will have a terrific dynamic 
phone for binaural for about $40. 

The earspeaker idea is taken all 
the way by the headphones from 
Jecklin and AKG's new K 1000. 

They position small earspeakers 
on your head without even 
touching your ears, and thus 
make use of the natural pinna so 
that your own unique direction-
locating system can function to 
its fullest, working on the signals 
that come in from the head-
phones. 

The Jecklins are available in 
both electrostatic and dynamic 
versions. Those two manufac-
turers considered binaural repro-
duction seriously in the design of 
their phones. (Most of the Ger-
man manufacturers do.) In the 
author's personal experience, the 
K 1000's are the most natural-
sounding phones for binaural re-
production. 

A wonderful side benefit of this 
is that ordinary stereo's hole-in-
the-middle when heard on head-
phones is seamlessly filled in. 
Just as with large loudspeakers, 
some of the delayed left channel 
signal comes around one's head 
to the right ear, and vice versa 
with the left ear receiving the de-
layed right channel signal. More 
muscle than a headphone jack 
provides is needed to power the 
elements of those phones; a sepa-
rate power amp should be used 
and AKG even urges it be a Class 
A circuit; a bit extreme. The 
other drawbacks of both the 
AKG's and Jecklins' is that any-

DIGITAL VIDEO STABILIZER 
ELIMINATES ALL VIDEO COPY 
PROTECTIONS 

While watching rental 
movies, you will notice an-
noying periodic color 
darkenlns, color shift, un-
wented ·lines, flashing or 
jagged edges. This is 
caused by the copy protec-
tion jamming sianals em· 
bedded In the VIdeo tape, 
such as Macrovision copy 
protection. Digital Video 
Stabilizer: AXIl completely 
eliminates all copy protec· 
lions and jamming signals 
and brings you crystal clear 
pictures. 

FEATURES: 
• Easy to use and a snap 

to Install 
• State-of-the-art in-

tegrated circuit technol-

• ~automatic- no 
need for any 
troublesome adjust-
ments 

e Compatible to all types 
of VCRs and TVs 

• The best and most excit· 
ing Video Stabilizer in 
the market 

e Light weight (8 ounces1 
and Compact (1 x3.5x5 ) : ~.:~~~~:~~~~~ ~ic~· 
battery which will last 1· 
2 years. 

WARNING: 
sco 
Electronics and 
RXII dealers do 
not encourage 
people to use 
the Digital 
Video Stabilizer 
to durlicate 
renta movies 
or copyrighted 
video tapes. 
RXII is in-
tended to stabi-
lize and restore 
crystal clear 
picture quality 
for private 
home use only. 

( Dealers Welcome) 

ToQrder: $59.95 ea + $4 for FAST UPS SHIPPING 

1-800-445-9285 or 516-568-9850 
Visa, M/C, COD M-F: 9-6 (batlery not included) 

SCO ELECTRONICS INC. 
Dept CRE1DI 581 W. Merrick Rd. Valley Stream NY 11580 

Unconditional 30 days Money Back Guarantee 

CIRCLE 199 ON FREE INFORMATION CARD 

Bullet Proof 

1 Unit 5+ 
BESI Super Tri-Bi Auto/ 
Var. Gain Adjustment $119.95 .. $85 
Jerrold Super Tri-Bi ..• $109.95 •• $79 
Scientific Atlanta ......... $109 ••••••• $79 
Pioneer......................... $109 ••••••• $79 
Panasonic TZPC145 •••• $99.95 ..•. $79 
Stargate Converter ......• $95 ••.•.•..• $69 
Digital Video Stabilizer. $59.95 •••• $29 
Wireless Video Sender .• $59.95 •••. $49.95 

30 Day Money Back Guarantee 
FREE 20 page Catalog 

Visa, M/C, COD or send money order to: 
U.S. Cable 'IV Inc. Dept. KRElOl 

4100 N. Powerline Rd., Bldg. F-4 
Pompano Beach, FL 33073 

1-800-772-6244 
For Our Record 0 

I, the undenigned, do hereby declare under penalty of perjury ~ 
that all products purchased, now and in the future, will only be 0 
used on Cable 1V S)lltems with proper authorization from Ill 
local officials or cable company officials in accordance with all m 
applicable federal and state laws. FEDERAL AND VARIOUS :Il 
STATE LAWS PROVIDE FOR SUBSTANTIAL CRIMINAL 
AND CIVIL PENALTIES FOR UNAUTHORIZED USE. 
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one else in your vicinity can still 
hear the sounds. 

In more conventional dynamic 
headphones, the top-of-the-line 
Sennheiser models HD 560 and 
540 are excellent for binaural, as 
are the top-of-the-line Beyer 
phones. Joseph Grado has a new 
handmade high-end Signature 
headphone, which is also highly 
successful in preserving accurate 
binaural localization. 

The easiest and least expensive 
way to get your own startling bin-
aural demo tape is to walk into 
most any chain bookstore and 
head for the "talking books" sec-
tion. Stephen King's The Mist, 
provides one of the most as-
tonishing introductions to bin-
aural that is available anywhere. 
It features 35 actors and is one of 
the most detailed radio dramas 
ever produced. Monsters were 
created by putting various live 
animal sounds into a sampling 
synthesizer and playing them on 
the keyboard. When heard on 
headphones in a comfortable 
chair in the proper setting, such 
as at night with the lights out, 
the results can be even scarier 

than a Stephen King movie. The 
production is from ZBS Founda-
tion, who formerly distributed a 
public radio binaural drama se-
ries. The 80-minute binaural 
cassette is available as a Simon & 
Schuster audio book for under 
$10. 

An even more accessible source 
of true binaural sound (except for 
those areas where local stations 
do not yet carry it) is the syndi-
cated radio program, AUD/0-
PHILEAUDITION, for audio buffs 
hosted by the author. He began 
regular all-binaural broadcasts 
in the San Francisco area almost 
ten years ago and continues 
them on a twice-annual basis na-
tionally. An hour-long weekly pro-
gram is carried on 185 stations, 
both public radio and eight com-
mercial classical stations. The 
majority of stations carry its mix 
of classical, jazz, and interviews 
with personalities in the audio 
field "live" directly off the Nation-
al Public Radio satellite Sundays 
at 2 PM Eastern Standard Time. 
(See box on page 86 for details on 
obtaining more information.) 

The author's binaural specials 

feature a variety of music and 
sound environments recorded in 
binaural. Even the interview 
portion of the most recent broad-
cast was in binaural, though the 
interview guest was on the op-
posite coast and for an interest-
ing comparison, each of us was 
using a different type of dummy 
head, the guest wore the Aachen 
and the author wore the Senn-
heiser. 

The good response led to the 
author's assembling all the 
worthwhile hard-to-find binaural 
recordings available in the U.S. 
and Germany that is aired on the 
program, and offering them in an 
exclusive mail order service that 
is called THE BINAURAL 
SOURCE. Nearly 50 albums in all 
three formats (CD, cassette, and 
LP) are available and more are in 
production from several different 
record labels. Radio dramas, 
sound environment recordings, 
and a variety of music are fea-
tured, including the author's 
own Binaural Audition one-hour 
sampler cassette, which provides 
a useful introduction to this 
whole new sonic universe. R-E 

BEFORE BLOOD PRESSURE 
MEDICATION CAN WORK, 

IT HAS m GET PAST 
A MAJOR OBSTACLE. 

Next time you forget to take your blood pressure pills, remem-
ber this: heart attack and stroke are much harder pills to swallow. 
To learn more, contact the American Heart Association, 7320 
Greenville Ave., Box 21, Dallas, TX 75231. 

You can help prevent heart disease. We can tell you how. 
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