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This is Nakamichi 
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Nakamichi Digital Sound 
A product of the recording experience 

Almost anyone can make a CD player. Only Nakamichi could produce 
the OMS-1000-the first magneto -optical disc recorder! The OMS -1000 

is a research tool that took nearly 5 years to develop. 
Now you reap the benefits! 

Introducing the OMS -7 and OMS-5-the first CD players with a 
recording heritage the first CD players with Nakamichi Sound, that 

ineffable clarity and natural reproduction that must be heard to be believed. 
Experience Nakamichi Digital Sound now-at your local 

Nakamichi dealer. 

OMS -7 
Remote control, 24 - 

command memory, and 
direct access to any track 

and index number- 
advanced features for our 

most sophisticated CD 
player. 

k Nakamichi 

OMS -S 
OMS -7 sound thanks to 
4X-Oversampled Digital 
Filters, Dual D/A Convert- 
ers, and our exclusive 
Direct -Coupled Linear - 
Phase Analog Signal 
Processor. 

Nakamichi U.S.A. Corporation 19701 South Vermont Ave., Torrance, CA 90502 (213) 538-8150 
In Canada: W. Carsen Co., Ltd., 25 Scarsdale Road, Don Mills, Ontario M3B 3G7 
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with rack system. 

Not only is a CD player darc equipment n Toshibásoutstanding 
System 150, so is the double cassette de: -..k with cauble-reverse, high speed dub- 
bing and Dolby*B and C NR AE we! zs AM/FM szereo digital synthesizer tuner, 
100 watt per channel integrated amplifier** direct-crive turntable, 4 -way speaker 

systems and 14 -band graphic equalizer. All in a sleek glass -top cabinet. 
Toshiba's System 150. The only option is to buy it. InTouchwithTomorrow 
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Why all 
previous 
compact disc 
players 
seem merely 
ordinary... 
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The Extraordinary 
ES Series CD Players... from Sony 

In the past few years, a revolution in 
sound reproduction has taken place. A 
revolution that began in the early 1970's 
when Sony developed a PCM digital re- 
corder for professional use. And in the 
decade that followed, Sony led the indus- 
try in introducing a complete series of 
professional and consumer digital prod- 
ucts that the music world has applauded 
for their transparent clarity and staggering 
accuracy. 

Then, in 1982, Sony stunned the high 
fidelity industry by creating the world's first 
digital audio Compact Disc player. And as 
co -developer of the CD format, Sony can 
truthfully claim more extensive experience 
in the design and construction of Compact 
Disc players than any other manufacturer. 
From the development of the 16 -bit linear 
quantization system to the format's CIRC 
error correction method; from software 
production to the first portable and car CD 
players; after years of research Sony has 
made Compact Disc a marketing reality! 
But this is only the beginning. 

Now in one bold stroke, Sony intro- 
duces the new ES Compact Disc series. 

These limited -production players are 
the finest ever built by Sony. A line of play- 
ers so advanced, they take the Compact 
Disc format to the cutting edge of the fu- 
ture. With sound and performance so 
spectacular, they are destined to become 
benchmarks for the industry. 

Impressive? Yes! But not unexpected. 
Not when you consider the company that 
started the digital revolution... 

The foundation on which Sony created the new CDP- 
520 ES, CDP-620 ES, and CDP-650 ESD series of play- 
ers is our unparalleled third generation engineering. It is 

the result of extensive research into the traditional prob- 
lems that are inherent to the digital conversion process. 

The Classic Digital Conversion Problem 
Perhaps digital's most controversial issue is how to 

deal with undesirable aliasing noise. Aliasing noise is a 
by-product of the digital process. Uncontrolled, you would 
hear it as annoying high frequency distortion. 

Some CD players use steep slope -rate analog filters 
to neutralize this noise. While they are generally effective, 
the analog filter's "brick wall" effect means that anything 
above its frequency of operation is completely "chopped" 
off. Consequently, phase linearity suffers, and uniformity 
at the highest audio frequencies is only marginal. 

Other CD players use a method called "over -sam- 
pling" to raise the digital conversion frequency to a point 
well beyond the audible range. While providing no addi- 
tional music information, this system has the advantage of 
providing better high frequency response and minimal 
phase shift. However, even with both a digital and a final 
stage analog filter, most oversampling system's more 
complex circuitry creates additional problems with high 
frequency spurious noise. 

Sony's unique Unilinear Converter and digital filtering 
system provides the benefits of both previous designs. 
Unlike other methods, our h'gh-speed D/A converter uti- 
lizes single, "master clock" architecture to synchronize all 
digital decoding functions. This eliminates the "beat fre- 
quencies" caused by the interaction on various clack 
rates found in typical oversampling designs-along with 
their dependent frequency irregularities. Data synchroniz- 
ation is theoretically perfect. And frequency response 
is absolutely unprecedented- ± 0.1 dB deviation in 

typical measurements! 
And with its irtegrated system of 88.2 kHz over - 

sampling and high resolution 96th order digital filter, the 
Unilinear Converter attenuates spurious noise by a re- 
markable 80 dBll That's almost twice as effective as 
most conventional oversampling/digital systems. Plus, 
Sony's digital filter combined with a gentle slope rate 
final stage analog filter, limits 'ripple' factor to a mere 

0.01 db ... as well as contributing to one of the best 
phase response characteristics in the industry! 



Noise Spectrum Comparison 

16 -bit Oversampling 

Sony Unilinear Converter System 
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No spurious noise. Spectacular frequency response. 
Superb phase liinearity. Only Sony offers a total solution 
tc the problems created by the digital conversion process. 

Another major innovation in Sony's third -generation 
CD players is our new Very Large Scale Integration (VLSI) 
circuitry chip. It handles all 9 digital functions (error cor- 
rection, synch detection, etc.) as a single circuit, thus sim- 
plifying the signal path. And Sony's VLSI is also smaller, 
more efficient, consumes less power and generates less 
heat. All of which makes it more reliable. (It also makes 
possible our remarkable car stereo and portable CD 
players.) 

A laser pick-up in a CD player requires four main 
attributes: Blinding speed for fast track access. Excellent 
stability and reliability. Superior tracking. And a margin for 
error of less than two microns (a micron is a billionth of 
an inch). 

First- and second -generation CD players transfer 
torque from the motor to the pick-up using a complex 
worm gear and reduction gear: mechanism. Unfortunately, 
this does not always provide smooth, accurate tracking. 
Nor does it balance the contradictory requirements of 
high access speed and pinpoint cueing. 

The result is occasional mis -tracking. And that causes 
less than ideal performance. 

Which is why Sony developed the new third -genera- 
tion Linear Motor Tracking system. The motor's torque.is 
transferred directly to the pickup. So the worm gear and 

Conventional Laser 
Optic Assembly 

Sony 
Miniaturized Laser 
Optic Assembly 

reduction gears-along with their adverse mechanical 
effects, like "play" backlash, and friction-are eliminated. 
And since it has fewer moving parts, the linear non- 
cogging motor system is also more reliable. 

The Linear Motor Tracking system would not have 
been practical (or even possible) with the relatively large, 
heavy laser used in first- and second -generation players. 
So we created a new miniature (laser pickup, that's one- 
third smaller and lighter than previous models. Combined 
with our "3 spot" laser servo, the Linear Motor Tracking 
system is smaller, more precise, as well as more uniform 
in operation. 

Sony Linear Motor Traclking System 

Best of all, Sony's third generation laser assembly 
and Linear Motor Tracking systern is fast-the fastest in 
the industry. It can access any location on the disc in less 
than one second! Try locating a selection with any other 
CD player. Some take as much as 15 times longer to find 
a given track. 

In the high-performance world of digital audio, small 
imperfections are much more noticeable. Any weak link in 
the system reduces the accuracy and quality of the over- 
all sound. So for our ES Series CD players, Sony incorpo- 
rated our very finest analog parts and components. 

A new audio operation amp, for example, has been 
designed with separate signal paths for the left and right 
channels. This results in better heat dissipation and 
lower crosstalk. 

Special ceramic -powder electrolytic capacitors trans- 
mit their charge more effectively than typical capacitors. 
So rise -time and pulse response characteristics are 
outstanding. 

In addition the CDP-650 ESD has dual monaural 
circuitry mounted on a low resonance copper chasis. 
Specially designed insulator "feet" are also included to 
improve isolation From mechanical vibration. 

This attention to detail may seem a bit obsessive to 
those interested only in specifications. But digital technol- 
ogy demands great imagination and dedication. That's 
why, for the 650 ESC, 620 ES and 520 ES, every key 
circuit has been redesigned. Every mechanism re- 
thought. Every feature re-examined. 

The result is the finest, most refined, best sounding 
CD players you can buy. Each backed by an unprecedent- 
ed three year limited parts and labor warranty. 



CDP-520ES- 
The Most Affordable ES Series Compact Disc Player 

The CDP-520ES offers impressive technology 
and sophisticated construction ... plus, a 

wide range of playback options such as 
16 -selection programmability and a full -fea- 
tured infrared Remote Control Commander Tm 

Unit. Yet, the 520ES is as easy to use for the 
novice as it is for the experienced high fidelity 
enthusiast. The CDP-520ES ... the player of 
choice for the serious music listener looking 
for value at an affordable price. 
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A supplied Remote Control 
Commander'" allows for con- 
venient usage of the 11 pri- 
mary operation modes found 
on the CDP-520ES. The com- 
mander also allows you to 
directly access any selection 
in less than one second! 

"The new Sony CDP-520ES is an excellent 
example of the state of the art in CD players... 
unquestionably a top contender in a crowded 
field, besides being a very good value for the 
money." -Julian Hirsch, Stereo Review, July, 1985 (U.S.A.) 

"A technical and sonic achievement." 
-High Performance Review, Volume 3 Issue 3 (USA) 

"This is in my opinion quite simply the 
best -sounding CD player I know of." 

-J. Gordon Holt, Stereophile, May 1985 (USA) 

PP'JSE 

STOP (RESET/ 

COMPACT DISC PLAYER 

Logically positioned in a size/ 
priority configuration, the 
CDP-520ES offers a host of 
playback features from a mini- 
mum of controls. Such fea- 
tures as 99 track Automatic 
Music Sensing (AMS); 16 

selection programmability 
(RMS); 99 subcode indexing; 

cop -520E5 

2 speed music search; as well 
as play, pause and reset op- 
tions are included. The 520ES 
can also be set to repeat a 
single track, the complete 
disc, or any portion of music 
between two (user -selectable) 
points. 



CDP-620ES- 
A Unique Blend of Performance and Player Design 
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The CDP-620ES points to a new direction in 
Compact Disc Player design. A special Music 
Calender/concentrated display is provided to 
enhance the 20 -key one -touch Direct Music 
Select front panel controls. Add to this fea- 
tures like Remote Control Commander"' unit 
programming and line-out/volume control, 
and the CDP-620ES sets the precedent for 
great sound and convenience. 

TRACK 

CLEAR 

INDEX 

MINUTE SECOND 

REPEAT A .- g 

1 2 3 4 5 

6 7 8 9 10 

11 12 

SHUFFLE PLAY 

TIME AUTO DELAY SHUFFLE PLAY 

The 20 -selection Music Cal- 
endar display provides all rele- 
vant music information at a 
glance ... the number of 
tracks on the disc ... the play- 
er's programmed selections 

... or any single selection 
being played. These opera- 
tions can be combined with 
Auto Delay, Shuffle Play, or 
Repeat modes for the utmost 
in playback flexibility. 

PAUSE 

(RESET) 

STOP 

-el-9'g CHECK Are...,qESwMpCE 

". . The sound quality is remarkably clear 
... (reproduces with) extremely wide dynamic 
range and exceptional high frequency imaging" 

-Sound Record Club, January, 1985 (Japan) 
maniammazumwmpaumil 

"... the sound seems to be multi -dimen- 
sional ... highly transparent with superior 
imaging ..." -FM Fan-Issue #939 (Japan) 

LINE OUT 
I / 

MIN / MAX 
n PHONE LEVEL 

An original Sony feature, the 
variable volume/line-out con- 
trol allows you to indepen- 
dently adjust volume level 
from either the player or from 
the supplied Remote Control 
Commander.'" 



CDP-650ESD- 
The Compact Disc Player of the Future 

In addition to its remarkable construction and 
unprecedented capabilities, Sony's CDP- 
650ESD is the world's first player to offer a 

digital data output port. With it, direct inter- 
face can be made of music `data' into an out- 
board digital convertor or digital amplifier for 
superior sound reproduction. Or you can lis- 
ten to the CDP-650ESD by itself via its built-in 
D/A LSI circuit. Either way, you'll experience 
the ultimate performance possible from the 
CD format! 

The CDP-650ESD employs 
an anondized copper chasis 
that holds magnetic radiation 
distortion to a minimum. In ad- 
dition, low impedance, solid 
copper busbars are used to 
offset electrical noise. Unlike 
conventional designs, the 
650's entire analog and digital 
circuitry are internally isolated 
into separate shielded com- 
partments to keep mutual 
interference to a minimum. 
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"Sound quality of the CDP-650ESD is ab- 
solutely magnificent.... Until I can be shown 
that a better sounding CD player exists, I'm 
going to consider this model my new stan- 
dard of reference." 

-Leonard Feldman, Audio, July, 1985 (U.S.A.) 

To reduce dynamic intermodu- 
lation distortion, a number of 
steps have been taken. The 
CDP-650ESD comes com- 
plete with special insulators 
that help isolate the player's 
transport from vibration. Fur- 
thermore, the player's internal 
transport is insulated by com- 
pliant rubber bushings that 

help reduce shock transmitted 
from the chasis. As a final 
step, resonance -absorbing 
material is applied to both the 
complete casing and chasis of 
the player. 



DAS-702ES- 
The World's First Outboard D/A Convertor 

whpinYtlM 

tem. 

The DAS-702ES has dual monural, discrete 
component circuitry that provides sonic per- 
formance second to none. Because all digital 
products operate at different sampling rates, 
you can use the 702ES to decode a diversity 
of components like the CDP-650ESD and the 
PCM-3324 Multi Track Recorder. Plus with the 
coming of Direct Broadcast Satellite (DBS) 
transmissions and Digital Audio Tape (DAT) 
recorders, the future for this outboard decod- 
ing converter is unlimited. And unlike built-in 
LSI converters, the DAS-702ES performs its 
task without the usual restrictions imposed 
by chasis size, single path integration and 
heat generation. 

The unique DAS-702ES con- 
vertor circuitry employs three 
different sampling clock -rates 
for a multiplicity of applica- 
tions. Sound quality is en- 
hanced by the employment of 
dual -monaural construction 
throughout: separate high- 
speed ladder -type D con- 
verters. integrators, line and 
buffer amplifiers and low-pass 
filters. Electrical interference 
is reduced with multiple power 

supplies that incorporate large 
capacity ceramic -based elec- 
trolytic capacitors. Linear 
crystal, oxygen -free copper 
wire (LC-OFC) is used for all 
analog signal paths: while all 
passive components are se- 
lected on a sonic basis. As 
a final step, all digital stages 
are fully isolated and mounted 
on thick, non-resonanting 
alloy material and reinforced 
throughout. 
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"The CDP-650ESD/DAS 702ES combina- 
tion represents the state-of-the-art so far as 
CD replay technology and digital decoding 
are concerned, the technical story being as 
fascinating as the lab results are interesting 
... So far as many important subjective char- 
acteristics are concerned, the '702 used to 
decode the ('650) digital output sounded bet- 
ter than any other commercial player I have 
auditioned." 
-Martin Colloms. Hi-Fi New & Record Review, June, 1985 (U.K.) 

The digital output interface 
transmits both the L and R 

channel data using a single 
digital cable. When in use, 
both audio and graphic data 
can be processed simultane- 
ously, or the audio data can 
be processed only. In the off 
position. the CDP-650ESD's 
built-in D A converter allows 
you to process the signal con- 
ventionally. through the 
analog amplifier stage. 



CD System CDP-650ES3 CDP-620ES CDP-520ES 

Format 

Signal Readout 

Compact Disc Digital Audio 

Non contact semi -conductor 
laser (780 nm wavelength) 

Compact Disc Digital Audio 

Non contact semi -conductor 
laser (780 nm wavelength) 

Compact Disc Digital Audio 

Non contact semi -conductor 
laser (780 nm wavelength) 

Playing Speed 

Playing Rotation 

1.2-1.4m/sec (CLV) 

500-200 rpm, counter- 
clockwise 

1.2-1.4m/sec (CLV) 

500-200 rpm, counter- 
clockwise 

1.2-1.4m/sec (CLV) 

500-200 rpm, counter- 
clockwise 

Digital System Pulse Code Mocula on (PCM) 
with Eight -to -Fourteen 
Modulation (EFM) coding 

Pulse Code Modulation (PCM) 
with Eight -to -Fourteen 
Modulation (EF)A) coding 

Pulse Code Modulation (PCM) 
with Eight -to -Fourteen 
Modulation (EFM) coding 

Sampling Frequency 44.1 kHz 44.1 kHz 44.1 kHz 

Quantization 16 -bit linear 16 -bit linear 16 -bit linear 

Error Correction 

Disc Diameter 
Disc Thickness 

Disc Track Pitch 

Disc Playing Time 

System 

Filter 

Drive Mechanism 

Sony Super Srrategy!CIRC 

12 cm (43/4 inches) 

1.2 mm (1/20 inch) 

1.6 um (1/16,000 inch) 

Up to 74 minutes on one side 

Unilinear Converter 

Digital, Oversampling 

Linear Motor 

Sony Super Strategy/CIRC 

12 cm (43/4 inches) 

1.2 mm (1/20 inch) 

1.6 um (1/16,000 inch) 

Up to 74 minutes on one side 

Unilinear Converter 

Digital, Oversampling 

Linear Motor 

Sony Super Strategy/CIRC 

12 an (43/4 inches) 

1.2 fnm (1/20 inch) 

1.6 um (1/16,000 inch) 

Up to 74 minutes on one side 

Unilinear Converter 

Digital, Oversampling 

Linear Motor 

Random Music Sensor 
(RMS) 

20 Selection Programmability 20 Selection Programmability 16 Selection Programmability 

Automatic Music Sensor 
(AMS)'" 

99 Tracks 99 Tracks 99 Tracks 

Index Search 

Shuffle Play 

99 Subcodes 

Yes 

99 Subcodes 

Yes 

99 Subcodes 

Repeat Modes 

Auto Delay 

1, A -B, All, Program, Shuffle 

Yes 

1, A -B, All, Program, Shuffle 

Yes 

1, A B, All, Program 

Full Function 
Remote Control 

Yes (W/Direct Access) Yes (W/Direct Access) Yes (W/Direct Access) 

Line-Out/Volume Yes (Also Via Remote) Yes (Also Via Remote) 

Headphone Output 
(W/Level Control) 

Yes Yes 

Subcode Output 

Digital Output 

Timer Switch 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Concentrated Display 

Music Calendar 

Time/Track/Program Mode 

20 Selections 

Time/Track/Program Mode 

20 Selections 

Time/Track/Program Mode 

Channels Two channels Two channels Two channels 

Frequency Response 

Harmonic Distortion 
Dynamic Range 

2-20,000 Hz, ±0.3 dB 

Less than 0.0025% (1 kHz) 

More than 96 dB 

2-20,000 Hz, ± 0.3 dB 

Less than 0.0025% (1 kHz) 

More than 96 dB 

2-20,000 Hz, ±0.3 dB 

Less than 0.003% (1 kHz) 

More than 96 dB 

Stereo Separation 

Spurious Noise Attenuation 

Interchannel Phase Shift 

Wow And Flutter 
Access Time 

Line Output 

More than 95 dB (1 kHz) 

Greater than 80 dB (24 kHz) 

None w/DAS-702ES (20 kHz) 

Below measurement 

Less than 1 second 

0.05 V-2 V rms: lead 
impedance 10k ohms 

More than 95 dB (1 kHz) 

Greater than 80 dB (24 kHz) 

Less than 45 degrees (20 kHz) 

Below measurement 

Less than 1 second 

0.05 V-2 V rms; load 
impedance 10 k ohms 

More than 95 dB (1 kHz) 

Greater than 80 dB (24 kHz) 

Less than 45 degrees (20 kHz) 

Below measurement 

Less than 1 second 

2 V rms: load impedance 
10 k ohms 

Headphone Output 

Power Requirements 120 V, 60 Hz; RM -D502 Remote 
Commander two "AA" batteries 

28 mW at 32 ohms 

120 V, 60 Hz; RM -D502 Remote 
Commander two "AA" batteries 

28 mW at 32 ohms 

120 V, 60 Hz; RM -D302 Remote 
Commander two "AA" batteries 

Power Consumpticn 16 W 16 W 15 W 

Dimensions 430 mm (W) x .n mm (H) x 

365 mm (D); 
17 x 33/4 x 143/4 inches 

430mm(W)x80mm(H)n 
365 mm (D); 
17 x 31/4 x 131/4 inches 

430 -mm (W) x 80 mm (H) x 

365mm (D); 
17 x 31/4 x 143/4 inches 

Weight 

Supplied Accessories 

9 kg (19 lb. 14 oz.) 

RM -D502 Remote Commander; 
2 "AA" batteries. l sc Cloth; 
Feet (4); Connecting Cables (pr) 

8.8 kg (19 lb. 7 oz.) 

RM -D502 Remote Commander; 
2 "AA" batteries. Disc Cloth; 
Connecting Cables (pr) 

9 kg (19 lb. 14 oz.) 

RM -D302 Remote Commander; 
2 "AA" batteries. Disc Cloth; 
Connecting Cord (pr) 

Warranty "Limited" 3 years, parts/labor "Limited" 3 years, parts/labor "Limited" 3 years, parts/labor 

SONY 
THE LEADER IN DIGITAL AUDIO. 

4011111.1 
DAS-7412ES Sisecifications 

System: 
Digital -to -Analog (0/A) Converter 

Format 
Sampling Rates: 32 kHz, 44.056 kHz, 
44.1 kHz, 48 kHz 

Channels: 
Two Channels 

Demodulation- 
16 Bit Linear 

Frequencyflespcnse: 
5/20 kHz, ± 0.5 dB (44.1 kHz 

sampling rate) 

Harmonic Distortion: 
Less than 0.004% (1 kHz; 44.1 kHz 
sampling rate) 

Dynamic Range: 
More than 95 dB (44.1 kHz sampling rate) 

Stereo Separation: 
More than 90 dB (1 kHz) 

Line Output: 
0-5 V rms; load ompedance 10 k ohms; 
Output impedance 100 ohms 
(fixed or var:ablle) 

Headphone Output: 
0-14 mW at 32 ohms 

Digital Input: 
0.5 V p -p, ± 20%; impedance 75 ohms 

Digital Output: 
0.5 V p -p, ± 20% impedance 75 ohms 

Power Requirements: 
120 V, 60 Hz 

Power Consumption: 
25 W 

Dimensions: 
430 mm (W) n 105 mm (H) s 410 mm (D) 
17 x 41/2 x 16143 inches 

Weight: 
11.5 kg 125 tbs. 'a oz.) 

Supplied Accessories: 
Audio connecting cables (2) 
Digital connecting cable (1) 

Warranty: 
"Limited" 3 years, tarts/labor 

© 1985 Sony Corporation of America 

All specification, suoiect to change without 
notice. Sony is a registered trademark and 
Remote Commander is a trademark of Sony 
Corporation The Leader in Digital Audio, 
Direct Access and Automatic Music Sensor 
(AMS) are trademarks of Sony Corporation 
of America. 

Sony Consumer Products Company, Sony Drive, F'ark Ridge, New Jersey 07656 
H-5223 
Printed in USA 7/85. 



TAPE GUIDE 
HERMAN BURSTEIN 

Continuous -Loop 
Cassette, Anyone? 

Q. I am interested in locating a con- 
tinuous -loop cassette at least 30 min- 
utes in length. Is there such an animal? 
If there is, where can I locate it?-Rich 
Jessen, Billings, Mont. 

A. What you're looking for is actually 
called an "endless" cassette. Since 
this is used in answering machines 
and automatic display devices, you'd 
probably have better luck at office - 
products or audio-visual dealers, rath- 
er than at audio or other consumer 
stores. The tapes are usually Type I. 

They may not last as long as regular 
cassettes and may not allow rewind- 
ing, but they do exist. On the other 
hand, perhaps your needs could be 
met by a deck with automatic reverse. 

Cold Effects 
Q. What are the effects of extreme 

cold-freezing or below -freezing tem- 
perature-upon tape? Would this ad- 
versely affect fidelity?-Aqan Lorin L. 
Gade, Virginia Beach, Va. 

A. To my knowledge, cold tempera- 
tures within the range ordinarily en- 
countered by humans will have no bad 
effects. However, tape exposed to ex- 
treme cold should be allowed to come 
up to room temperature before being 
used. May I suggest an experiment? 
Take a tape that you don't value, put it 
in a freezer for one day, bring it out, 
allow it to come up to room tempera- 
ture, operate it, and note yourself what 
adverse effects there are, if any. 

Dolby Mistracking 
Q. My cassette deck has switches 

for tape type and for Dolby B and C 
NR. I have been using Dolby C NR and 
a well-known brand of normal -bias 
(Type I) cassette. I recently began us- 
ing Cr02 tapes, again with Dolby C, 
and noticed a slight loss of treble. I 

shut off the Dolby system and tape 
hiss returned, but so did the high -fre- 
quency response. Cymbal crashes, 
fade-outs, and quiet passages were 
clearer and steadier, and the music in 
general was more transparent. Is this 
to be expected, or is there something I 

can do about it?-William Eichlin, New 
Milford, Conn. 

A. I think you have a problem of 
Dolby mistracking with the particular 
type and brand of tape that you 

switched to. Dolby employs variable 
treble boost in recording, then uses a 
complementary, variable treble cut in 
playback to restore flat response while 
reducing noise. The amount of treble 
equalization varies with the treble sig- 
nal level. Accordingly, the record and 
playback levels going through the 
Dolby encoding and decoding circuits 
have to be matched so that the play- 
back treble cut matches ("tracks") the 
record treble boost. 

A qualified technician should be 
able to check your deck and adjust it, if 

necessary, for correct Dolby tracking 
with the particular type and brand of 
tape you plan to use. If you don't wish 
to go to this trouble and expense, you 
might experiment with other tapes. The 
degree of Dolby mistracking will vary 
among types and brands of tape be- 
cause of varying tape sensitivity 
(amount of tape output for a given 
amount of signal input to the tape). 
This is one of the reasons why some 
deck manufacturers recommend spe- 
cific tapes for their decks. 

Excess Speed 
Q. My open -reel deck has per- 

formed admirably for over 5 years, but 
now I have a bit of a problem. The 
deck is running at about 10 ips regard- 
less of the position of the speed control 
or the pitch control. I wonder if you 
have any idea of what could cause 
this. I usually do my own repair work on 
all my equipment.-Raymond E. Dis- 
brow, Belleville, N.J. 

A. If you have been through this 
kind of repair work before, perhaps an 
eyeball exam of the transport will re- 
veal the reason for faulty operation, 
such as a slipping belt, inoperative le- 
ver or cam, etc. First, though, pur- 
chase a service manual from the man- 
ufacturer to serve as a guide in locat- 
ing and remedying the trouble. Also, 
you might consult the manufacturer by 
mail or telephone. 

Equating Channel Levels 
Q. When recording, should I always 

strive to set the two recording levels at 
"equilibrium" even though the level of 
the original source is significantly high- 
er in one channel than it is in the other 
channel?-Gabriel Vazquez Padua, 
Bayamon, P.R. 

A. If the channel levels of the origi- 

nal source are unequal, and if in your 
judgment this is undesirable, the re- 
cord gain controls should be adjusted 
to achieve the desired balance, rather 
than turned up equally. 

From B to C 
Q. I have just purchased a cassette 

deck with Dolby C NR. I have another 
deck with Dolby B. Can I dub a cas- 
sette with Dolby B noise reduction onto 
a cassette with Dolby C, and vice 
versa?-Thomas J. McDermott, Row- 
land Heights, Cal. 

A. Play the Dolby B NR cassette 
with the old deck in the Dolby B mode. 
Feed the signal from this deck into the 
new deck and record with Dolby C NR 
on. This will produce a Dolby C cas- 
sette. Reverse the procedure to make 
a Dolby B dub of a Dolby C tape. 

Tape Wear 
Q. Do metal tapes wear cassette 

deck heads more than other types of 
tape? Does rerecording (after erasing) 
cause the sound quality of cassette 
tapes to deteriorate?-David Zaccag- 
nino, Brea, Cal. 

A. So far as I have been able to 
ascertain, metal tape causes no more 
wear of tape heads (and guides, etc.) 
than do the other tape formulations. 

Although tape does not last forever, 
a tape of good quality can normally 
undergo hundreds of passes (record- 
ings and playbacks) before noticeable 
deterioration occurs. To an extent, 
physical tape wear depends on the 
deck, that is, on the manner in which 
the tape is handled with respect to 
tension, head contact, etc. Magnetic 
characteristics are essentially unaffect- 
ed by use unless substantial amounts 
of oxide have been worn away. 

Correction 
To convert white noise (equal energy 

per frequency) to pink noise (equal en- 
ergy per octave), the white noise 
should be rolled off by 3.01 dB per 
octave as frequency rises, not 6.02 dB 
per octave as stated in the July "Tape 
Guide." A 

If you have a problem or question on tape 
recording, write to Mr. Herman Burstein at AU- 
DIO, 1515 Broadway, New York, N.Y. 10036. All 
letters are answered. Please enclose a 

stamped, self-addressed envelope. 
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AUDIOCLINIC 
JOSEPH GIOVANELLI 

Motor Noise in Portable Recorders generator can he considered an au- of the electrical connections. Remem- 
Q. I recently purchased a portable dio -frequency generator much like ber to unplug the light organ before 

AM/FM radio and cassette recorder/ 
player combination. My problem with 

those used in many Hammond organs, 
so if these leads run too close to the 

making your checks, and don't forget 
any convenience outlets. It just could 

this unit is that the motor produces playback circuitry or head leads, the be that your trouble is a short in the 
output from the loudspeakers. I have servo signal may be reproduced in the light organ, which, under normal cir- 
operated the equipment on batteries to loudspeakers. It is also possible that cumstances, should be capable of op - 
see if what I was hearing was really 60- the servo control board itself is located erating just as you had intended. 
Hz interference. It was not, so I must so close to the playback components 
conclude that it is coming from the that the signal tone is induced. You Output Transformers and 
motor. How can I filter or otherwise may have to install a metal shield be- Speaker Voice -Coil Protection 
remove this unwanted sound?-Leon- tween the servo board and the rest of Q. Some amplifiers use output 
and George Paoletto, Florence, Ariz. the circuitry. This shield must be transformers. Does their use have a 

A. Motor noise is a problem with grounded, and it must not be permitted bearing on voice -coil protection in the 
many small machines like yours be- to short out other circuit elements. event of a shorted output transistor? 
cause of the common power supply for Also along these lines, fuses help to 
the motor and the electronics. In some 
instances, one needs to filter the motor 

Blowing Fuses 
Q. I have a mono power amplifier. I 

protect a loudspeaker from damage, 
but what about loss of damping be - 

to a greater degree than what may made the mistake of connecting a light cause of their series resistance? Is this 
have been provided by the maker. organ to its output terminals, which significant?-Eugene L. Bershad, 

We often find the motor connected caused the fuse in the power trans- Freehold, N.J. 
across the power supply, with a filter former's primary circuit to blow. 1 re- A. Output transformers used in 

capacitor connected across the wind- placed the fuse, but it blows with each some solid-state amplifiers will, in the 
ings of the motor. Thus, there are no replacement and subsequent trial. I event of output -transistor failure, bear 
time constants in the form of either checked the power transistors; they the brunt of the short-circuit current 
series resistance or inductance, which, 
if present, could have isolated the mo- 

were fine. I connected an ohmmeter to 
the power cord and measured 0.03 

resulting from a defective output tran - 
sistor, thus sparing the loudspeakers. 

tor from the rest of the package. ohm d.c. resistance, which seems too Fuses will reduce the effective 
(These motors have brushes and com- low to me. The rest of the power supply damping. (In my opinion, this loss of 
mutators that produce interruptions in was checked, and it appeared all right. damping will not produce noticeable 
current flow, which may then create It there something I have over- audio -quality degradation.) This small 
instantaneous voltage changes that 
cause the noise you hear in the loud- 

looked?-Mike Lapenna, Montreal, 
Que., Canada 

sacrifice is more than offset by the pre - 
vention of possible voice -coil damage in 

speakers.) A. Because of the high power out- the event of a shorted output transistor. 
I suggest that you disconnect the put of today's amplifiers, their power 

"high" motor lead, the one not con- transformers must deliver sizable Rms Power 
nected to ground, even where this high amounts of peak current. This means Q. What is meant by the rms power 
lead is negative with respect to that the d.c. resistance of their primary output of an amplifier and the rms pow - 
ground. Connect a resistor between 
the motor lead and the original point of 

windings is often very low. Even so, 
0.03 ohm is low enough to be easily 

er -handling capacity of a loudspeaker 
system? Also, if a particular driver is 

connection to the rest of the system. accounted for by just the resistance of rated at 30 watts music power, is this 
You may also want to connect a ca- the line cord plus that of the test leads the same as 30 watts peak?-Loren 
pacitor between the junction of the mo- which connect it to the ohmmeter. In Gade, Virginia Beach, Va. 
tor winding and the added resistor and any event, you cannot equate the d.c. A. An "rms" power or power -han - 
ground, observing proper polarity. The resistance in the primary of a power dling rating refers to average, continu - 
value of the capacitor should be the transformer with that primary's imped- ous power. (Technically, the letters 
same as that of the main bypass ance at 60 Hz. The latter governs the stand for "root mean square," one way 
across the supply. As for the value of current to be drawn when a.c. voltage of calculating such averages.) An am - 
the resistor, keep it as low as possible, 
perhaps 5 ohms. A significant voltage 

is applied to the transformer. 
You cannot rule out the possibility of 

plifier may be capable of producing a 
higher output for short times (peak, or 

drop across this resistor may adverse- a short circuit in the primary of the music power); a loudspeaker may be 
ly affect motor speed. transformer. To determine whether one able to withstand higher -than -average 

Filtering is not always the problem. exists, disconnect the secondary wind- power for an instant (which is peak 
Some sophisticated motors use servos ings. Once again plug the amplifier power, again). A 
to control their operating speed. If the into the wall socket and turn it on. If the 
motor contains a strange pair of wires 
other than those needed to actually 

fuse blows, this may be an indication 
that the primary is shorted or that there 

If you have a problem or question about audio, 
write to Mr. Joseph Giovanelli at AUDIO Maga - 

turn the motor, these are the servo is a short in the secondary. zine, 1515 Broadway, New York, N.Y. 10036. All 
leads; there may well be a voltage Before giving up and replacing the letters are answered. Please enclose a 

present on them. An a.c. servo's signal power transformer, physically check all stamped, self-addressed envelope. 
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Of The Many Reasons Why 

111111II1 
Polk Speakers Soimd Better." 

Monitor 109 
S324.95 ea. 

MMIV MMII 
S220.00 pair $159.90 pair 

5199.95 ea. 

Polk's total dedication to a philosphy of quality results in dramatically better sounding spealers for your home and car ($39.95-$350.) 

"Vastly superior to the competition." 
Musician Magazine 

The experts agree: Polk speakers are designed 

better, built better, and sound better! That's 

why Polk was voted #1 for the last two years 

in the Audio Video Hi Fi Grand Prix. This 

should come as no surprise because speakers 

are our business, our only business. Everyone 

knows that in order to be the best, you have 

to specialize. Polk builds the world's best 

sounding loudspeakers. We truly are THE 

SPEAKER SPECIALISTS®. 

"Our advice is lot to buy speakers until 
you've heard the Polks." Musician Magazine 

Hear Polk's revclutionary TRUE STEREO 

SDAs, and all ti -e other critically acclaimed 
Polk speakers for home and car today (from 
$39.95 - $850 ea.) High Fidelity said, "YOL 

owe it to yourself'. 
Canadian Distribuhr: Evolution Audio 

Polk Audio 

1915 Annapolis Rd., Baltimore, Md. 21230 

polk audio 
The Speaker Specialists 

® 

Enter No. 26 on Reader Service Card See dealer listing jn page 128 

Polk's exclusive new Silver Coil Dome Tweeters 

achieve widely dispersed slky smooth, crystal clear 

high frequency reproduction. 

Polk's exclusive Trilaminste Polymer Cone Drivers 

reproduce clean, clear beter defined bass and 

midrange. 

Polk's incredibly complex Isophase Crossover 

Systems achieve seamlessly smooth, coherently 

musical sound. 

Polk's extraordinarily thorough quality control pro- 

gram is your assurance o- sonic excellence and total 

satisfaction. 



NEW ULTRA -HIGH -CURRENT MOSFET AMPLIFIER, 
205 watts p/c @ 8 ohms 20Hz-20kHz, < 0.05% THD... 
300 watts p/c @ 4 ohms, and 450 watts pic @ 2 ohms! 
It is well known that all Loudspeakers have, in addition to a "Static" Impedance, a 

far more important "Dynamic" Impedance that can extend as low as 2 ohms, and 

averages less than 4 ohms in many cases. Therefore, it is extremely important to 

consider the performance of an amplifier into loads as low as 2 ohms. The inablil- 

ity of an amplifier to fully drive such low -impedance loads is audible as a com- 
pression of the music signal, and as a distortion or roughness during high level 

passages. 

Soundcraftsmen's new amplifier is specially designed to excel in the low impe- 

dance ranges, because this area is so vital to reproduction of this breathtakingly 

powerful low and midrange portion of the audio frequency spectrum. Ultra -High - 

Current capability of over 72 amps enables a solid output force of up to 675 watts 
RMS per channel. This High Current capability also enables continuous power 
output of 300 watts per channel into 4 ohms, and 450 -watts per channel into 

2 -ohm speaker loads. 

For musically full and accurate reproduction of the most demanding passages, 
your stereo system's loudspeakers need the continuous low impedance power that 

can only be supplied by an Ultra -High -Current amplifier. Ask for a High Current 

demonstration with your favorite recording, and you'll hear music you've never 

heard before! 

PM860-$499. 
other Soundcraftsmen $44.900 
amplifiers as low as ,.. ../ 

P.S. All Soundcraftsmen amplifiers 
are Made in the U.S.A., and are High Current design! 

4DE IN 

U.S.A 

AMERICA'S PERFORMANCE -VALUE LEADER 
IN STEREO COMPONENT SEPARATES... 

DIGITAL QUARTZ STEREO TUNER 5299.* 
AM -FM -FM Stereo Tuner with 8 AM, 8 FM Station Presets, Automatic or Manual 

Scanning, Digital Quartz P.L.L. Synthesizer with Quadrature Front End... 

WORLD'S MOST ACCURATE REAL-TIME 
ANALYZERS AND EQUALIZERS 5189 to 5699. 
REVOLUTIONARY Differential/Comparator® circuitry makes possible Accuracy to 

0.1dB! Automatic or Manual Octave Scanning for Fast, Accurate Analyzing and 

Equalizing. Precision Passive Coil Filters for Highest Gain, Lowest Distortion, Scan- 

Alyzer Models. With and Without Built-in Equalizers. No Calibrated Microphone 

necessary. Computone Charts, Freq. Analysis Test Record with EQ's... 

WORLD'S MOST VERSATILE 
PREAMPLIFIERS 5399 to 5699.* 
Unique Equalizer/Preamplifers and Straight -Line Preamplifers featuring -97dB 
Phono S/N, Adjustable Phono Capacitance and Impedance, Moving Coil Inputs, 

Phono Input Level Controls, Exclusive AutoBridge® circuit for Mono Operation of 

Stereo Amplifiers @ TRIPLE POWER OUTPUT, versatile Push -Button Patch bay 

with External Processor Loops, Digital and Video/Audio Inputs, Precision Passive 

Coil EQ Circuitry and 0.1 dB Readout Differential/Comparator® Unity Gain Controls 

for Highest Gain, Lowest Distortion and No "Clipping" of Wide Dynamic -Range 

Material. Computone Charts, Freq. Analysis Test Record with Preamp-EQ's... 

REVOLUTIONARY CLASS "H" AND MOSFET 

HIGH CURRENT AMPLIFIERS 5449 to 51,199.* 
The most advanced Stereo and Professional Amplifiers featuring Class H Dual 

Signal -Tracking Power Supply, Auto -Buffer® for Continuous 2 -Ohm Operation, No 

Current -Limiting, Auto Crowbar Output Protection, Power MOSFET circuitry for 

Highest Reliability, Calibrated LED meters, A -B Speaker Switching. 

* Includes 19" Rackmount Front Panel 

'* Genuine Oak or Walnut Side Panels are Optional Extra. 

* 

FREE'16 -PAGE FULL -COLOR BROCHURE, $11-9.95 EO-EVALUATION KIT, includes 1-" Frequency SpectrumAnalysis Test 

Record, 2 sets of Computone Charts,Connector Cable `or comparison test, 1 -instruction faller for use with 
Anal 

your present 

stereo system, JUST WRITE TO US OR CIRCLE READER SERVICE CARD #3o for FREE SPECIAL OFFER DETAILS. 

Soundcraftsmen Inc., 2200 SO. Ritchey, Santa Ana CA 92705 PH: 714-556-6191 TELEX/TWX 910-595-2524 CANADA: E.S. Gould, Montreal, Quebec, H4T1E5 

Enter No. 30 on Reader Service Card 
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AMERICA'S PERFORMANCE -VALUE LEADER 
IN STEREO COMPONENT SEPARATES... 

SIMPLE AND SWEET, OUR STRAIGHT -WIRE PREAMP SPEAKS FOR ITSELF... 
(P.S. IF You need Tone Controls, we make Equalizers to Match) 

CJ Ni1eee PREAMPLIFIER MODEL DX4000 
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SERIAL 

0X4000 PREAMPLIFIER 

Á10G. Na 

SANTA ANA 
CA. 92705 

USA. 

+ 1051125V 

1. AC 
/4A/Jew 
50/60Hr 

ELECTRICAL 

FEATURES Sub -Sonic Filter: -3dB 
Bridge © to bridge 2 stereo amps 
Components-No Integrated Circuits 
31 -position volume control Inputs for 
way tape dubbing Low -Impedance 

@ 15Hz, 12dB/octave rolloff Auto/ 
Phono Preamp utilizes all Discrete 
CD Digital Audio Inputs Noble 

audio portion of video source Three - 
headphone output jack w/amplifier 

Front -Panel Tape/Loop inputs & outputs Three signal -processor loops 19" 
rack -mount front panel SPECIFICATIONS FREQUENCY RESPONSE: 
Hi -level ±1/4 dB, 5Hz to 100 KHz Phono ±1/2 dB, 20Hz to 20 KHz TOTAL 
HARMONIC DISTORTION: Less than .01% at 1 volt IM DISTORTION: Less 
than .01% at 1 Volt PHONO SIGNAL-TO-NOISE: 97 dB. 

FOR A DEMONSTRATION, VISIT NEAREST DEALER LISTED BELOW 
However, many additional Dealers-too numerous to list here-are located throughout the U.S. with many models on display. If no 
dealer is shown near you, or you encounter any difficulty, please phone us at 714-556-6191, ask for our "Dealer Locator Operator:' 
ALABAMA 
lunISvitle 

SOUND DISTRIBUTORS 

ARIZONA 
Phoenix 
ABSOLUTE SOUND 

Tucson 
BSA ELECTRONICS 

Yuma 
WAREHOUSE STEREO 

NO. CALIFORNIA 
Berkeley 
HONKERS SOUND CO. 

Concord 
SOUND DISTINCTION 

Goleta 
HOUSE OF AUDIO 

Palo Allo 
WESTERN AUDIO 

Sacramento 
NEALS SPEAKERS 

San Francisco 
USTENINO POST 

Santa Barbara 
HOUSE OF AUDIO 

SO, CALIFORNIA 
Phone 7145566191, ask for 

"Dealer I dee« Operator" 
pnsunkient space to lisi 

all Dealers In Mu areal 

COLORADO 
Colorado Sponge 
THE SOUND SHOP 

STE 
Denver, 

REO 
ArvadPLUSa. A0A0101.3 

Enokwood 
GOLD SOUND 

Gunnrson 
WILDWODO MUSIC 

CONNECTICUT 
Drryy 
CANSanbuTDI STUDIOS 

Stamford 
COUNTY AUDIO 

FLORIDA 
Fort Wagon Beach 
AUDIO INTERNATIONAL 

H 

Ed AKER WAREHOUSE 

Merritt Inland 
AUDIO MART ELECTRONICS 

Miami 
AUDIO PLUS 
LAS FABRICAS 

Orlando 
AUDIO MART ELECTRONICS 

Tampa 
SENSUOUS SOUND 

GEORGIA 
Atlanta 
AUDIO UNUMITED 
STEREO DESIGNS 

STE 
usta 

TN REO SHOP 

Columbus 
WORLD-WIDE ELECTRONICS 

()anon 
BROCKE ENTERTAINMENT 

HAWAII 
Hb 
YAFUSO T.V. APPLIANCE 

Honolulu 
HARRY'S AUDIO 
VIDEO LIFE 

Lihue. Kaum 
JACK WADA ELECTRONICS 

Wailuku. Maul 
ADRIAN'S ELECTRONICS 

IDAHO 
Idaho Fads 
PHASE 4 STEREO 

ILIcLcaIpNoOIS 

MARTROY ELECTRONICS 

DekaU 
AU010 PLUS 

Gurnee 
OPUS EQUIPMENT 

Peoria 
ELECTRONICS DIVERSIFIED 

INDIANA 
Anderson 

ANDERSON ELECTRONICS 

BAUI51TSIOO 

HI FIDELITY SPECIALISTS 

Indianapolis 
STEREO IMAGE 

New Haven 
IUS SOUND 

West Laayetie 
VDNS ELECTRONICS 

KANSAS 
Overland Park 
AUDIO ELECTRONICS 

Salira 
DELI TV 

Wichita 
AUDIO PLUS 

KENTUCKY 
CeunglonTE 
THE EREO SNOPPE 

LoulsWle 
HI -FIDELITY, INC 

LOUISIANA 
Baton Rouge 
NEW GENERATION 

L 

NapayeEW GEee NERATION 

Moraine 
SOUND TREK 

MARYLAND 
Baltimore 
STANSBURY STEREO 

GamhsborQ 
AUDIO BUYS 

MASSACHUSETTS 
Boston 
ENCORE AU010 

Brockton 
SCORPIO SOUND 

Sunderland 
SCIENTIFIC STEREO 

MICHIGAN 
Marquette 
AMERICAN N 

law 

LI IENING ROOM 

MINNESOTA 
Bbomington 
MINNESOTA SOUND VALUE 

amas 
TEAM ELECTRONICS 

LNch1NM 
DUALITY STEREO 

MISSISSIPPI 
Gulfport 
TIPPET'S MUSIC 

Jackson 
HOOPER SOUND 

Mensen 
HOOPER SOUND 

MISSOURI 
ChestertleM/St. Lows 
INSTANT REPLAY 

Kansas Gty 
SOUND DYNAMICS 

NEBRASKA 
Lincoln 
UGHT A SOUNDS FANTASTIC 

NEVADA 
Las as 
UNNE SITY PRO AUDIO 

NEW HAMPSHIRE 
New London 
NORTH STAR ELECTRONICS 

NEW JERSEY. SO. 
Wildvnod 
SEASHORE STEREO 

NEW YORK CITY, 

NORTHERN N.J. 
Rene 201-947-9300. ask for 

Dealer Locator Operator" 
OnSulflNnl Space to list 
all Dealers in this area) 

NEW YORK-UPSTATE 
Albany 
SOUNDS GREAT 

Buffalo 
PURCHASE RADIO 

NenspaRo 
NEWPALTZ AUDIO 

Ransbur q 
GREAT NORTHERN STEREO 

Menem°, 
SOUNDS GREAT 

5 Iacuse 
SGPERIOq SOUND 

NORTH CAROLINA 
Greensboro. 
High Pohl 
Winston-Salem 
AUDIO -VIDEO CONCEPTS 

C 
AstH L UONUNS TV 

RANIon 
CREATIVE ACOUSTICS 

NORTH DAKOTA 
Fazgqoo 

WATTS.MORF 

OHIO 
Akron 
OHIO SOUND 

Canton 
OHIO SOUND 

Cleveland 
BAB APPLIANCE 
OHIO SOUND 

HART T AUDIO 

Middleburg HtS 

BAB APPLIANCE 

Warren 
CUSTOM SOUND CO. 

VounOStown 
CUSTOM SOUND CO. 

OKLAHOMA 
Oklaloma 
JOHNSONC TVity A SOUND 

OREGON 
Coos aayy 

PENNINGBBTONS AUDIO 

Eugene 
BRADFORD'S HIGH FIDELITY 

Klamanm Fags 
HIGH COUNTRY RECORDS 

Medford 
SOUNDTRACK ELECTRONIC 

Portland 
HAWTHORNE STEREO Waukesha 

AMERICAN N 

PENNSYLVANIA 
Cnamoersburp 
SUNRISE ELECTRONICS 
Hermitage 
CUSTOM SOUND CO. 

McKeeHI 

FI C 

port 

Philadelphia 
SOUND OF MARKET 
SOUND SERVICE 

Pinsburpn 
AUDIO JUNCTION 

Reading. 
SMNinngqron 

PHOENIK HI PI 

Willow Grove 
SOUNDES 

PUERTO RICO 
Puerto Nuevo 
LASER SOUND 

SOUTH CAROLINA 
Colombo 
NORTON STEREO 

Greenville 
DON JONES STEREO 

Ne 
THwE ELECTRONIC SHOP 

SDutaJ 
ONEnbmy DON S CUSTOM STEREO 

TENNESSEE 
Clanwoga 
COLLEGE HI Ft 

Nashville 
AUDIO SYSTEMS 

UTAH 
San Luke Cny 
INKIEYi 
St George 
ARROW AUDIO 

VERMONT 
Brattleboro 
SCIENTIFIC STEREO 

VIRGIN ISLANDS 
St. Thomas. U.S. and 
British Wren Islands 
ELECTRONICS UNUMITED 

VIRGINIA 
Fags Church 
AUDIO BUYS 

RlcMlond 
CARTS 

WASHINGTON 
Brenlerlbrl 
EVERGREEN AUDIO 

DE SCO EIFCTRONItS 

WEST VIRGINIA 
Moroazdown 
THE SOUND POST 

Princeton 
THE SOUND POST 

WISCONSIN 
AppIelort 
AMERICAN N 
Glendale 

NDSTAGE 
TEXAS MadIso. 
Adinglon SPECIALIZED SOUND 
SOUND IDEA AMERICAN N 
Beaumont Oshkose 
BROCK AUDIO AUDIO PLUS 

Corsos Christi $h! ao 
SOUND VIBRATIONS GENES CAMERA A SOUND 
El Paso 
SOUND ROOM 

Fort Worth 
SOUND IDEA 

Houston 
HOME ENTERTAINMENT 

Hurst 
SOUND IDEA 

M Oland 
FOLDER'S ENTERTAINMENT 
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DIGITAL DOMAIN 
KEN POHLMANN 

BEAUTIFUL OR BEASTLY? 
For the past year or so we've ex- 
amined many of the elementary 
aspects of digital audio technol- 

ogy. Discussions of topics such as 
sampling and quantizing, CD -player 
design, Compact Disc format and low- 
pass filters have, I hope, illustrated 
their workings and taken away some of 
the mystique often associated with 
them. Digital audio is, after all, merely 
a kind of technology used to store the 
information comprising music, just as 
analog audio is. 

Of course, an analytical look at mu- 
sic technology goes only so far be- 
cause, when it comes to the music 
business, a host of other factors ulti- 
mately becomes the overriding con- 
cern. Sales of LPs peaked (along with 
the 8 -track tape) in 1978 at $2.473 
billion, declining to $1.69 billion in 

1983. Meanwhile, prerecorded cas- 
sette sales rose from $250 million in 

1978 to $1.812 billion in 1983, thus 
displacing the LP as the leading audio 
medium. 

What is the key to a medium's suc- 
cess? When it comes to market share, 
is fidelity the primary concern? Obvi- 
ously there are other factors. For exam- 
ple, the cassette's quick rise to preemi- 
nence could probably be traced to the 
consumer's desire for covenience and 
portability. 

Now, the cassette's rapid success is 

being humbled by that of the CD. In 

less than two years the CD achieved 
the same U.S. market penetration 
which took the cassette six years to 
reach. In the American market, CD 
sales rose from 800,000 units in 1983 
to 4.9 million in 1984, an increase of 
more than 500%. Worldwide, 350,000 
CD players and 5.5 million discs were 
sold in 1983, and in 1984 900,000 
players and 17 million discs were sold. 
Clearly, the CD is a big hit; it is, in fact, 
the most successful new electronic 
product ever introduced. 

Why is that? Let's avoid a lot of end- 
less debate such as, "It's because the 
economy is good," or, "It's in spite of 
the bad economy." And let's even 
avoid the obvious non -sonic elements 
of the format's popularity: Conve- 
nience, longevity, portability, etc. In- 

stead, let's go to the mat with one crite- 
rion: The aesthetics of the medium. 
Specifically, the question we can ask 
is, does the Compact Disc's fidelity 

/// 
\\ 

justify its success? Or is it merely the 
fast food of the audio world? 

The question is difficult to answer 
because of the dissimilarity of analog 
and digital media. Most performance 
specifications are throwbacks to the 
days of analog, and thus they measure 
parameters relevant to the quality of 
analog circuitry, but not necessarily to 
fidelity itself. Audiophiles have always 
questioned the omniscience of specs; 
with digital, that suspicion is even more 
suitable. For example, in terms of flat 
frequency response, signal-to-noise 
ratio, THD, etc., the CD is quite good. 
In my experience with many players, I 

have come to expect a frequency re- 
sponse from 20 Hz to 20 kHz, ±0.5 
dB; S/N greater than 95 dB, and THD 
of less than 0.003% at 0 dB and 1 

kHz-or numbers in those ballparks. In 

fact, the specs for CDs are so good 
that I routinely employ CDs as a refer- 
ence standard on the test bench for all 

kinds of measurements. Need a 1 -kHz 
sine wave? How about a sweep tone, 
or tone bursts, or SMPTE IM? No prob- 
lem-a CD test disc provides a highly 
accurate reference for all kinds of au- 
dio testing. But already we have di- 
verged from our stated task of compar- 
ing aesthetics. Strictly according to 

specifications (at least those designed 
to evaluate analog equipment), the 
digital medium is clearly superior. But 
what do specifications mean in relation 
to what we hear? 

Beyond specifications remains the 
question of sound. It is apparent that a 

CD sounds different from an LP; this is 

evident even over broadcast FM. And 
the difference could stem from factors 
beyond those measured by our speci- 
fications. Exactly what constitutes it? 
Apparently there is something missing 
from, or added to, the sound of a CD 
(or both). But why is this "± Factor" 
judged good by some and bad by oth- 
ers? Is it music information, or distor- 
tion, that is missing? Has new music 
information been added, or a new kind 
of distortion? Or a mixture of both? 

With those kinds of questions, the 
battle lines are clearly drawn. A digital 
advocate would state that additional 
music information has been added 
and distortion taken away, and would 
point to the excellent specifications 
and sound quality to prove it. An ana- 
log advocate would state that music 
information has been lost and distor- 
tion added, and would similarly point to 
the sound quality to prove it. Leaving 
aside the question of specifications, 
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we are left with differing opinions of the 
sound quality. It appears that in lieu of 
more meaningful specifications only a 
subjective evaluation can begin to set- 
tle the issue. 

So, what is different about the sound 
quality when comparing digital to ana- 
log? A CD has several obvious advan- 
tages, such as lack of clicks and pops, 
groove noise, and wow and flutter. 
Other, perhaps more debatable, ad- 
vantages are solid low -end response 
and accurate localization. This brings 
us to the essence of the debate. Many 
analog advocates might grudgingly 
concede the above, but would single 
out high -end response and ambience 
as deficiencies in the CD. 

Although the Nyquist Theorem was 
proved in 1926, it is still not accepted 
by some. Despite healthy skepticism, 
the facts of the theorem haven't 
changed in the last 59 years. Simply 
stated, all of the information below half 
the sampling frequency can be en- 
coded, and any information above that 
frequency must be excluded. The fre- 
quency response of a CD is thus flat 
from 0 to 20 kHz, less any deficiencies 
of the analog output circuitry interfac- 
ing the player with an analog amplifier. 
If you like the frequencies between 100 
and 400 Hz, then you have to like the 
frequencies between 10 and 20 kHz; 
they are absolutely identical during the 
digitization process. Of course, the Ny- 
quist Theorem is as much of a limita- 
tion as it is an opportunity. Only fre- 
quencies below the half -sampling fre- 
quency are encoded. If you want a 
higher frequency, then you must in- 
crease the sampling frequency. 

So what does all this mean? Let's 
consider the case of the highest note 
of the highest pitched instrument in an 
orchestra (no, it's not the cymbals), a 
piano. The C note four octaves above 
middle C is 4,186.01 Hz. Let's round it 
to 4 kHz for simplicity. Since it is a 
complex waveform, it will have an over- 
tone series at multiples of the funda- 
mental: 4, 8, 12, 16, 20, 24, 28, 32, 36 
kHz, etc. Although each higher partial 
generally decreases in amplitude, in 
theory the overtone series would ex- 
tend infinitely. Our digitization system 
would encode everything below the 
half -sampling frequency; in the case of 
the CD, up to about 20 kHz. Thus the 
fundamental and four partials would be 
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When ynu hear the fidelity cf the 
AKG K 240 Monitor headphone, you'll 
understand why so imany recording 
engineers and professional musicians 
prize its studio accuracy. AKG also has 
vro-way electrostatic/dynan is models 
that set standard for headphone design. 

AKC- has developed a line of stereo 
phonocartridges with the AKG 
Transversal Suspension System. 
Selectee models feature the van den 
Hul 11 diarond stylus cut for 
unparalleled tracking accuracy. 

fregl "start to 

77 Se led<Street \ 
tamforc, CT 06902,. 

®AKG 1t5OAkustis -undKino-GenteGmbH,Aus. e 

Enter No. 5 on Feader Service Card 

A 3 headphones 
range in prize from, 
S45 to 5195' ; 

cartridges from 550 
to S9000. - 

Suggested retail pri e. 

WATTS 
THE DIFFERENCE. 

Clear, clean sound begins with dew equipment. Europeans have knoveithat for 
over 30 years. Aid the., ve made .he products of Cecil E Wits their c -Dice. 

Imported from Englard, the We. 
Manual Parastat II i; new improving - 
Amer can sound systems with 
impress ve results. The Parastat 
fl actieally 'washes" dust, 
impurities and polluton from 
records without iar-nfef fluid 
build -gyp. 

Distributed in;re L. S. by A LG Acoustic:': 
77 Seileck Streu- 3tamfo-1, T 069 
® Ç55 AKG Acjea-ics. Inc. 
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S -X1130 Audio/Video/Stereo Receiver 

Introducing 
one brilliant idea 
on top ofanotheia 

Unmatched FM Stereo/AM Stereo reception and video control makes them fantastic. X -Balanced circuitry 
makes them phenomenal. Sansui's 130 watt S -X1130 and 100 watt S -X1100 Quartz PLL Audio/Video receivers 
are so far advanced, they even have a special decoder that lets you receive broadcasts of all AM stereo systems. 
What's more, their unique X -Balanced circuitry cancels out external distortion and decisively eliminates IHM, 
for the purest all-around listening pleasure. 

But the advantages don't stop there. Both receivers are complete Audio/Video control centers that are 
radically different-and significantly more versatile-than any others on the market. The S -X1130 delivers all 
the highly advanced audio and video performance of the S -X1100, with the added bonus of sharpness 

for expanded stereo or simulated stereo, plus sound mixing capabilities. Amami. Animisi, 
For more brilliant, innovative ideas, check nut our full line of superior receivers. 

You'll know why we're first, the second you hear us. 

. 

SaanSMill There's more worth hearing and seeing from Sansui. Write: Consumer Servie 
Dept., Sansui Electronics Corp., Lyndhurst, NJ 07071; Carson, CA 90746; Sans ' I. Electric Co., Ltd., Ibkyo, Japan. 
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If your hearing extends 
beyond 20 kHz, then the 
CD has indeed robbed you 
of musical information that 
lies above that point. 

encoded, and all musical information 
above that point (24 kHz and up) 
would be excluded. 

The question thus ultimately boils 
down to hearing. If your hearing re- 
sponse extends beyond 20 kHz (and is 
acute enough to perceive the low -am- 
plitude partials present there), then the 
CD has indeed robbed you of informa- 
tion-specifically, all information above 
20 kHz. The 20 -kHz high end was felt 
to be sufficient for most listeners; that, 
of course, explains why 44.1 kHz was 
selected as the sampling frequency. 
How high is 20 kHz? Well, most televi- 
sions emit a loud oscillation of about 
15 kHz which drives some people nut- 
ty. That's three-quarters of the way to 
20 kHz. 

What about ambient information? 
Analog advocates might say that a CD 
recording "has no air," in other words, 
that some reverberant or spatial infor- 
mation is missing or has been affected. 
With 16 -bit quantization the noise floor 
of a CD is about 98 dB down; thus the 
reverberation is not being lost in quan- 
tization noise. And it is not the length of 
the reverberation time, either; timings 
between analog and digital recordings 
show an equal period of decay. And 
why should ambient information be at 
all different from any other kind of 
acoustical information? The pressure 
function identifying the acoustical 
characteristics of a Steinway, and that 
identifying the acoustical characteris- 
tics of Orchestra Hall in Chicago, fol- 
low the same laws of physics. Once 
again, there is no analytical means yet 
available to demonstrate the subjec- 
tively felt differences between digital 
and analog sound. 

Nevertheless, if a digital recording is 
compared to an analog recording, 
some listeners might describe the digi- 
tal recording as being "cold" while oth- 
ers might describe it as being 
"clean"-two subjective expressions 
of striking descriptive similarity, yet 
one is a negative judgment, the other 
positive. Has the digital recording 
failed to capture some aspect of live 
sound, or merely eliminated some dis- 
tortion which we have grown accus- 
tomed to in analog recordings? The 
weight of evidence favors the latter, 
though it must be conceded that per- 
ception of beauty lies between the ears 
of the beholder. Q 
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Bryston announces... 
a substantial advancement to the technology of 

audio power amplification. 
Bryston has been researching the science and the art of amplification 

for over ten years. Recently, a breakthrough of sorts at Bryston in the 
application of complementary Bipolar power -delivery systems has almost 
perfectly optimised the output transfer -function, resulting in an amplifier 
more linear, less sensitive to loading, with smaller amounts of upper - 
order harmonic content than previously possible without class -A biasing, 
or other special compensation techniques. 

We feel that another veil has been lifted from the amplifier's contribution 
to the overall audio picture. We believe you will think so too. Write to 
Bryston at the appropriate address (below) for a technical paper on 
Bryston's newest advancement on the state of the art, and a list of dealers 
where you can listen to the optimal amplifier(and, of course, our matching 
preamplifier). 

IN THE UNITED STATES IN CANADA 

i .,L ,,úO@VERMONT S CUMARKETING LTD 
RFDa4, Berlin, Montpelier, Vermont 05602 57 VVestmore Dr., Rexdole, Ontario, Corrodo M9V 3Y6 

Enter No. 10 on Reader Service Card 

Try Audio's Classifieds 
The marketplace for Hi-Fi gear! 

SONEX looks 
as good as it 
sounds. 
SONEX traps sound :our times bet- 

ter than rich, thick carpeting, so just 
a few squares can tune your room 
like recording engineers tune their 
studios. It's easy to hang, and it 
looks good. Write for our color 
brochure, or try a box today. Four 

24" squares per box. 

Send $48 to: 3800 Washington Ave. 

No., Minneapolis, MN 55412. 

For eas', factory -direct orders, 

call toll -free 1-800-662-0032. (In 
MN ca 1 (612) 521-3555) 

wsa ...stereo. 

illbruck 
Enter No. 14 on Reader Service Card 



SIGNALS & NOISE 

A Real Team 
Dear Editor: 

It seems to me that in recent years 
your annual Lirpa issue had become a 
little strained, but this year's issue was 
right on track. I especially liked the 
design philosophy espoused by 
George V. Dajan and the down-to- 
earth advice of Namreh Nietsrub. 

Until next year, meanwhile, I shall 
continue to derive similar pleasure 
from the humorous reviews of Lau- 
rence L. Greenhill and David L. Clark. 
By the way, how long can the boys 
continue the pretense that their first 
names aren't Bob and Ray? 

Lawrence Wallcave 
Santa Rosa, Cal. 

Send Flowers 
Dear Editor: 

I was very intrigued by Prof. Lirpa's 
method for perfecting a stereo system 
by straightening the power amplifier 
cord (see "Tape Guise," April 1985). 
The "straight wire with gain" concept 
yielded astounding results, as I shall 
relate. You see, in my haste to carry 
out the Professor's method, I misinter- 
preted some of his directions. 

As I understood it, the idea was to 
relocate the amplifier where one could 
detect a clockwise rotation-namely 
the bathtub. As it happened, the power 
cord was at its straightest when I held 
it in that location! 

Even with all the leads disconnect- 
ed, the sonic (and other) effects that I 

experienced while turning the amplifier 
over in a bathtub full of water gave me 
new respect for the concept of a 
straight wire with gain. When I get out 
of the hospital, I'm going to try improv- 
ing my TV picture the same way. 

John Bruno 
Brooklyn, N.Y. 

No Niche Needed 
Dear Editor: 

I would like to lend my support to 
Roy Allison's comments about the re- 
cent turn that your magazine's editorial 
content has taken (see "Signals & 
Noise," April 1985). I can think of two 
specific instances, an "Auricle" and an 
"Equipment Profile," where brevity 
and/or lack of objective data have de- 
prived readers of needed information. 

The feature article "NAD's Floppy 
Tonearm" in the February 1984 issue 

was very interesting, but obviously 
written by the product's designer. 
Longtime Audio readers were certainly 
as disappointed as I was to see the 
NAD 5120 turntable given such a cur- 
sory review in the same issue. The ef- 
fect was to buttress a PR push, and 
this is not what I have come to expect 
from Audio. A new and unusual design 
like NAD's demands more rigorous ex- 
amination. 

Similarly, I would have liked to have 
seen more data on Sony's new D-5 
portable CD player. As a D-5 owner, I 

have been very curious about its tech- 
nical performance-I get a rising (!?) 
response in the top two octaves, for 
example-and the "Auricle" in the 
March issue told me very little that I 

couldn't have gleaned from the promo- 
tional literature. 

Audio is the only magazine in the 
"High Futility" industry whose reviews I 

respect. The "Auricle" profiles com- 
bine the superficial aspects of the 
more consumer -oriented press with 
the golden -ear silliness of the little 
magazines. I don't think that Audio 
needs to make a niche for more of that 
particular kind of writing. 

John Etnier 
Portland, Maine 

Tubes into Transistors 
Dear Editor: 

As one who believes that tube ampli- 
fiers should not contain transistors, I 

was disturbed that the Lirpa 1 amplifier 
(described in "The Perfect Amp: Zero 
Distortion" in the April issue) uses a 
transistor at 01, and I determined to 
disprove the article's statement that 
this transistor "is irreplaceable by any 
vacuum tube." 

Since Appendix I shows how to 
modify a transistor for this application, 
perhaps there is also a way to modify a 
tube. And there is. 

Start with one of the metal tubes in- 
troduced just before World War II. 

Choose one without a grid cap-a 6C5 
or 6H6 would be suitable. One that 
does not test "good" is okay-in fact, 
please do not use a good one, as they 
are no longer made, and surviving 
stock is required by antique radio col- 
lectors for restorations. 

Drill a hole through the metal top in 

the center. The vacuum, which is not 
used in this application, will then es- 

cape through the hole. When it has all 
leaked out the tube should be filled 
with mercury, poured in through the 
same hole. That's all there is to it! 

A problem sometimes experienced 
with tube amplifiers is microphonics, 
caused by mechanical vibration of the 
tube electrodes. With this modification, 
there will be no such problem because 
of the excellent damping provided by 
the mercury. 

Some people expect this tube to 
emit blue light in operation. This is be- 
cause they confuse a mercury -filled 
tube with a mercury vapor -filled tube, 
such as the 83, which does emit blue 
light. This tube is triply protected 
against emission of blue light, since 
the metal envelope is opaque to blue 
light, the mercury also is opaque, and 
there is nothing in the tube to generate 
blue light in the first place. 

Cecil Grace 
New York, N.Y. 

Blowing Their Horn 
Dear Editor: 

I would like to add a kudo that 
should at least equal those published 
in your April "Signals & Noise." Klipsch 
and Associates has to be the most 
conscientious audio manufacturer I 

have dealt with in over 30 years of hi-fi 
experience. 

When I bought a pair of used, 21 - 
year -old Klipschorns recently, I found 
that replacing the original drivers with 
updated Klipsch units exacerbated a 
mysterious problem in the middle and 
upper range of the system, and no one 
could figure out what it was. Finally, I 

sent the top sections of both horns 
down to Klipsch and they replaced 
horn, driver and crossover compo- 
nents, and the mounting flanges-free 
of charge! They even sent them back 
prepaid! The speakers sounded great 
(even more so with the addition of 
Klipsch's newest crossover). 

I think that this kind of treatment, of 
the owner of a used product that was 
old enough to vote, must be some kind 
of record for commitment and a sense 
of long-term responsibility for one's 
products that goes well beyond any 
ordinary warranty. It surely is one rea- 
son for the continuing respect held for 
Klipsch products. 

Larry Clare 
Bethesda, Md. 
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Unless you're listening to Panasonic 
TrIphasMcar stereo speakers, 
you may not be hearing all of your music. 
Tri -phase speakers from Panasonic They're 
really three speakers in one. So they deliver rich, 
accurate sound. Not just from the high and low 
frequencies. But also from the critical midrange. 

The ultimate -est of a car stereo speaker is. hpw 
effectively it creates a stereo "image": an accurate 
rep oduction cif the original live perfor' arce. Its 

Dime . And instrumentation. 
phase car stereo speakers have been 

in mind. They conta -n nct trvo 
:ee. This three -vim speaKer 

design helps create a stereo image that is breathtakirg 
in its definition and musical clarity. 

Panasonic Tri -phase speakers have a pov.e-ful, 
high-energy magnet. This, coupled with the use cf -uy- 
ged materials and advanced technology, means these 
speakers are efficient: And can handle the ki id of 
power that today's music demands. 

And you can have this high-energy music in Elves: 
any car. Because Panasonic car speakers fit man,/ cars 
with simple "bolt -in" installation. 

So if you would like to hear all your music, just linen 
to Panasonic Tri -phase car stereo speakers. They're at a 

dealer near you. 

*1 Watt íá 1 meter - 93 5dB 

Panasonic® 
Enta Na 23 on Reade Service Card 
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ANYE ED 
CASSE L S 

/ OIDOLBY SYSTEM I 

I 1 if---'-"ti ti¿} 
DOLBY C NR 

DOLBY SYSTEM 

!DOLBY HX PRO I 

' For more information about the Dolby process, write Dolby Laboratories, 
Licensing Corporation, 731 Sansome Street, San Francisco, CA 94111. 

*Dolby, the double -D symbol, and HX PRO are trademarks of 
Dolby Laboratories Licensing Corporation. S85/6361/6470 

C Dolby Labs Inc.1985 

What you see on a cassette's packaging can be just as 
important as what you hear on the tape inside. 

When you see the familiar Dolby double -D 
symbol OD ,* you can anticipate hearing those brilliant 
highs and resonant lows your carefully -chosen com- 
ponents were designed to give. For best performance, 
be sure to activate the appropriate Dolby noise 
reduction switch on your tape deck. 

The Dolby trademark appears in four different 
forms on pre-recorded cassettes. Here's a quick guide 
to what they mean: 

DO DOLBY SYSTEM 

B -type noise reduction: The world standard. 
Dolby B -type noise reduction helped transform the 
compact cassette, a medium originally designed for 
dictating machines, into a subtle, responsive instru- 
ment. The compact cassette with B -type noise 
reduction combines convenience and portability with 
top-quality recorded sound, making it the consumer 
favorite. Because Dolby B -type noise reduction is a 
world standard, you can buy a tape manufactured in 
Prague and play it in Peoria. 

DOLBY C NR 

C -type noise reduction: The top of the line. 
Dolby C -type encoding offers an increased range of 
noise reduction in new high-performance cassette 
deck models, and adds such benefits as spectral 
skewing and anti -saturation. The superior quality of 
C -type tapes can equal that of any other form of 
reproduction. 

00 DOLBY SYSTEM 

DOLBY HX PRO 

TM 

00 DOLBY C NR 

DOLBY HX PRO 

TM 

HX Pro: A mark of recording excellence. 
Dolby HX Pro is not a noise reduction system, but a 
recording technique which is used during tape dupli- 
cation to improve the quality of recorded cassettes. 
Dolby HX Pro eliminates self -biasing and tape satu- 
ration that cause dulling of high frequencies. You 
don't need a special decoding button to play HX Pro 
tapes. Most HX Pro tapes are, however, made with 
B -type or C -type noise reduction, and for best results 
should be played with the appropriate noise reduction 
system switched on. 

Dolby: the mark of quality in audio. 
Look for it. 
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AUDIO ETC 
EDWARD TATNALL CANBY 

TIMELY LESSONS 
There's nothing like on -the -spot 
experience (with a bit of in- 
formed guidance) to push you 

through the learning process in any 
field, as you will understand if you read 
my installment on radio last month. 
Educators set up workshops to supple- 
ment texts and lecturing, audio spe- 
cialists help you with hands-on ses- 
sions to get your sticky fingers where 
you want them. All this is just the old 
apprentice system, whereby various 
trades and skills-also the very highest 
arts-are carried forward from one 
generation to the next. But how about 
an accidental apprenticeship, unin- 
tended? 

So it was for me in radio and plenty 
else, as noted before. A series of hap- 
penstances, or call it luck. As though 
I'd bumbled somehow into Titian's or 
Michelangelo's studio (bottega is the 
word) and found myself trying to paint 
feet on a half -finished Madonna. An 
apprentice by mistake, but even so, it 

might be interesting. 
Routine work in a radio station of the 

1940s was not that different from the 
same today, granted no automation 
and differences in equipment and pro- 
gramming. Most present-day opera- 
tors could walk right in and get down to 
business. But for an outsider, then as 
now, the basics were a considerable 
surprise. I quickly learned about time, 
for instance, when I got past that first 
show of mine. It is measured in sec- 
onds, not minutes, and a half-hour pro- 
gram runs 28:30 or else. No dillydally- 
ing. As a result, to this day I am the 
most punctual oldster I know. People 
find it disconcerting when you are so 
literal-but not in broadcasting. 

I learned, too, about the dread of 
time lost-the phenomenon of dead 
air. No signal. Five seconds of that is 
endurable; 10 is disturbing-the heart 
begins to pound. Thirty seconds of si- 
lence is total disaster, Sweat pours, 
hysteria mounts. 

Some stations have deliberately 
tried, over the years, to relax this tyran- 
ny of the seconds, but it isn't really 
possible. It's inherent in the medium 
itself, AM or FM. Yes, we can be re- 
laxed but only in proportion. A 10 -sec- 
ond pause seems forever. 

You'll note (and I learned) that re- 
cording has the same sort of time fac- 
tor. Spacing between LP bands, for 

example, now runs naturally in the 5 to 
10 -second range. But in live concerts 
that spacing can be 10 times as long 
and audiences don't mind a bit. A "live 
on tape" recording today, even with 
music unedited, must somehow be 
shortened in those painfully long (and 
noisy) intervals-as we hear the repro- 
duced sound. You fit the message to 
the medium. 

Curiously, television, combining au- 
dio and visuals, has an inherently 
much slower tempo, probably be- 
cause it can command more attention 
through two senses, however soporific 
on occasion. TV shows are longer by 
far than the old radio equivalents, and 
correctly so. Blanks and silences do 
not seem to matter as much. Again, it's 
the nature of the medium. 

I learned very quickly to use one vital 
time trick: back -timing. Brilliant idea! 
So simple. You start at the end and go 
backwards. If your plane leaves JFK 
Airport at noon, you back -time from 
that point, step by step, to find out 
when you can safely leave home. Ele- 
mentary, but few people bother. I still 
back -time practically everything, but 
now I'm canny. When dealing with peo- 
ple who don't, I insert an extra NLQ, a 
Normal Lateness Quotient. Some peo- 

ple are always 5 minutes late, or may- 
be 10, others much, much more. One 
guy, the other day, said on the phone, 
"I'll be there in 20 minutes." I knew 
him. He was punctual, right on the dot 
(including his NLQ), an hour and a half 
later. Fit perfectly into my back -timing. 

On radio, if your show (always live, in 
the '40s, except for a very few muddy 
transcriptions on disc) ran too long it 

was usually dumped off the air at pre- 
cisely the preset time. You weren't sup- 
posed to run overtime; whole networks 
were waiting on your final word. So you 
didn't. I learned to live with this imperi- 
ous rule after several hideous mishaps. 
One of my later taped programs was a 
"mystery composer" show, a sort of 
musical guessing game. I did a long, 
tricky build-up, giving hints, with lots of 
music, and I had the bright idea of 
saving the composer's actual name 
until the very end to heighten sus- 
pense. At that point I said, portentous- 
ly, "And now, the name of our mystery 
composer! Believe it or not, he is ..." 
Clunk. I was cut off the air! Right on the 
last word. 

That name would have gone 1 sec- 
ond overtime, due to a late start with 
the tape, the station's fault. No matter. 
The axe fell exactly on schedule. "You 
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The big vocal punch goes 
over in board meetings and 
on the basketball court, but 
it kills microphones. 

have heard Edward Tatnall Canby ..." 
said the announcer, not even noticing. 
And then the phones started to ring. 

I made an unconvincing explanation 
the next week and thereafter resolved 
to run my tapes a bit short-and never 
to end with vital information. 

Now, so many years later, even if I 

try to dèlay I always get to the doctor's 
office exactly on time, as scheduled- 
and then must wait an hour, or often 
two. Curious ideas some of us have as 
to the allowable plus or minus! I'd hate 
to be an M.D. with a program on the 
air. Of course, it's not only radio and all 

broadcasting that adheres to the tyran- 
ny of the second. Every music group, 
in studio or concert hall, must learn 
exact timing wherever there is audio 
involved. So must the home hi-fi user 
when it comes to video or audio cas- 
sette recordings. Time waits for no 
man! It never has. 

For our timing we had, in the 1940s, 
a noncomputerized card catalog 
which at first had me somewhat scan- 
dalized. Every bit of music we owned 
on records was filed by timing, second 
by second. If you had 4:58 minutes to 
fill up after a featured work, you looked 
under 4:58 and took your choice of 

maybe four or five items. When I later 
came to making up dozens of record- 
ed programs, all to a typically exact 
length, I found this system quite de- 
lightful. (So you thought we chose the 
music for its artistic worth, did you?) 
Now, I suppose, you do exactly the 
same thing on the house computer 
monitor. Might save 2 or 3 seconds 
over the old system on cards. 

An even more personal bit of learn- 
ing came for me when I splurged and 
had my very first broadcast on FM tak- 
en down on ET (electrical transcrip- 
tion). An air check. Very simply, I want- 
ed to hear myself. Delusions of gran- 
deur? Maybe, but more practically, I 

wanted to know what my show was like 
to the outside listener. 

No tape, no personal recorders then. 
You went to a local recording studio 
and had them take you down off the 
air. Mine came on two big, 16 -inch, 33 - 
rpm lacquer discs, professional type, 
which I could play in the studio. They 
ran about 15 minutes a side. The alter- 
native 78 lacquers for home playing 
ran around 5 minutes (narrower 
grooves than commercial discs). All 

these were cut on two tables, overlap- 
ping the material at each ending. For a 

half-hour show on 78 this was painful. 
But at least you got all the content. 

Yes, I indulged in a bit of megaloma- 
nia. I remember going out into Central 
Park and gazing at the top of the Hotel 
Pierre, where our antenna was clearly 
visible-little me, emanating from way 
up there! But when I heard the ETs of 
the show, I was dismayed. It sounded 
awful. / sounded awful, I mean. Why? I 

had tried to do my best. Why did it 

sound so monotonous and dull? I was 
deflated, embarrassed. 

Well, of course, in those days you 
did not ever hear the sound of your 
own voice as others heard it. In the 
broadcast, before the mike, I thought I 

was being witty and cheerful and very 
sophisticated. What a delusion! On the 
air, as recorded, I sounded like an id- 
iot, and it wasn't the fi either, which on 
ETs could be quite good. 

Well, live and learn, or retire from the 
field. I took those two big lacquer discs 
into our studio during off hours and 
spent many days working on them. I 

got out my script and read it out loud 
along with the recording, to see how it 

sounded from the inside of me. That 
study was another turning point. I 

found out several things that largely 
accounted for the trouble. 

First was timing. When you speak via 
any electronic medium you must punc- 
tuate by deliberate pauses. Most peo- 
ple don't. I had blithely run my clauses, 
my sentences, even my paragraphs 
into one long, unbroken flow. You 
could understand if you tried, but I 

wasn't helping. I once heard a record- 
ing of a famous American novelist who 
read his own works exactly the same 
way. Excruciatingly dull. If you don't do 
it naturally, then you learn. You prac- 
tice and practice, until it becomes sec- 
ond nature. All actors, all radio and TV 

people (including the President!) either 
know their timing instinctively or have 
studied it very, very well. As a matter of 
fact, when you read anything aloud, 
anywhere, the timing principle applies. 
Even to impromptu speeches. Pause 
for effect, also for grammar. So I tried 
and tried. I filled up my script with 
pauses and thus made it too long. But 
the next one went better. 

Second was pitch-emphasizing 
speech by ups and downs of the 

voice-and third was the big punch, 
the forceful explosion that carries. Ted- 
dy Roosevelt-ever hear him? (He left 
a few recordings.) That punching is a 

big temptation. It goes over in board 
meetings and on the basketball court. 
It quells any opposition if you do it 

right. But it kills mikes. 
It seems I was a puncher and I didn't 

use the pitch of my voice nearly 
enough. (Do you?) To make my im- 
pression, notably as a teacher before a 
lot of apathetic students, I learned to 
punch like crazy without half noticing. I 

had punched my way (without enough 
pitch variation) straight through that 
first radio script and all I got for my 
trouble was a batch of momentary 
overloads and no punch at all. 

So I practiced, as I went on to more 
broadcasts, making all my points at a 

dead level of volume, using only the 
pause and the rise of pitch to get im- 
pact. It began to work (more ETs). I 

sounded more interesting and the VU 

meter stopped banging its pins. I pro- 
liferated the pauses, short, medium, 
and long; the voice soared up and 
down (however silly it seemed at first), 
and my programs began to be almost 
professional. That direct comparison 
between my inside voice and its out- 
side equivalent paid off. 

Today it is simple to do all this with 
any tape recorder almost anywhere. 
Today our equipment, from mikes to 
speakers, can generally take a wider 
dynamic range, though the ubiquitous 
limiter will cut you back if you get too 
loud. But the rules still basically apply, 
as they did 40 years back. 

I went further in those first years. I 

began to take on some announcers' 
tricks I heard (as you do now) every 
single day. You start a sentence like 
"And now ... let's hear ..." with an 
"and" in your very deepest bass, then 
a "now" at a higher pitch-and you 
curl that "now" around the diphthong, 
naw-oo, like the knell of doomsday. 
Announcers can make the silliest 
things sound important: "And naw-oo, 
a message from Chompy Cheese 
Bits"-phew! Grabs you. Why 
shouldn't I do the same, even on clas- 
sical radio? So I did. 

"And naw-oo, just listen to this ex- 
traordinary interpretation of (pause) 

Johann Sebastian Bach...." It's a 

strange world, this audio of ours. A 
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BEHIND THE SCENES 
BERT WHYTE 

SECOND -CITY FIRSTS 
etting attendance records at 
Consumer Electronics Shows 
has become commonplace, and 

the 19th Summer CES was no excep- 
tion. By June 5, when the SCES con- 
cluded its four -day run in Chicago, 
102,731 people had attended this vast 
showcase for the consumer electron- 
ics industry. 

Record crowds notwithstanding, this 
SCES was a reflection of the current 
economic climate. Business has been 
on the flat side, and, to use that well- 
worn cliché, buyers exhibited a mood 
of "cautious optimism." More than a 
few complained that they were becom- 
ing rather overwhelmed by the vast 
diversity of products, and that making 
buying decisions was a frustrating and 
confusing exercise, fraught with peril. 
All this is exacerbated by the introduc- 
tion of new technology hard on the 
heels of recent breakthroughs whose 
products are not yet fully developed. 

Every CES has a "hot" product cate 
gory, and this time it was 8 -mm video 
recorders. The 8 -mm format has been 
a sort of stepchild for a couple of years 
now, and many retailers frankly hoped 
it would just fade away. In fact, with 
blank -tape manufacturers generally re- 
luctant to heavily commit their facilities 
to the production of 8 -mm tape, the 
format had indeed been on the back 
burner. 

All this changed at the SCES when, 
with much fanfare, TDK, Memorex, 
Maxell and Sony announced 8 -mm vid- 
eo tapes, while Sanyo, Kodak, Pioneer, 
Canon and Sony introduced produc- 
tion models of 8 -mm video recorders. 
Kodak and Canon, at least, had an- 
nounced 8 -mm camcorders (camera/ 
recorder combinations) last year, but 
these new entries are all straight porta- 
ble or tabletop recorders, capable of 
recording off the air or from separate 
cameras. 

Compared to the average half -inch 
VCR, the 8 -mm video recorder is in a 
much smaller package. The Pioneer 
unit measures 161 inches wide by 4 
inches high by 133/4 inches deep. The 
8 -mm video cassette is just slightly 
larger than a standard audio cassette. 

The audio facilities are interesting: 
For monophonic sound, all 8 -mm VCRs 
have Audio Frequency Modulated ana- 
log tracks. The big surprise is that 
many of the new 8 -mm recorders (the 

Kodak, Pioneer and Sony, anyway) will 
also feature stereo PCM digital sound - 
recording capability. This is only an 8 - 
bit system, with a sampling rate of 31.5 
kHz. The sampling rate limits its high 
end to 15 kHz (the lower end is given 
as 5 Hz by Pioneer and 20 Hz by 
Kodak and Sony, with no indication of 
dB variations given). Signal-to-noise 
ratio, which would normally be about 
64 dB for an 8 -bit system, is actually 
higher, due to companding. Here, too, 
the makers disagree on specs, with 
Pioneer saying 90 dB, Sony saying 88 
dB and Kodak saying at least 80. Sony 
also claims wow and flutter of less than 
0.005% rms. 

The monophonic AFM analog track's 
specifications also vary according to 
the manufacturer. Canon's printed 
spec sheet cites a 70 -dB S/N and fre- 
quency response of 30 Hz to 14 kHz, 
±3 dB, while Pioneer claims 80 dB 
and response from 50 Hz to 15 kHz. 

The models with PCM stereo sound 
can also record PCM digital stereo in 
place of the video tracks, so these 
VCRs can be used as audio -only digi- 
tal recorders. Six pairs of stereo tracks 
are provided, so a 120 -minute 8 -mm 
video cassette affords an astonishing 
total of 12 hours of stereo digital re- 
cording! It is not hard to envision some 
future version of the 8 -mm recorder 
adapted for automotive or broadcast 

use. Car -stereo aficionados could re- 
cord 12 hours of their own program- 
ming using Compact Discs as super 
source material. 

In spite of these technically interest- 
ing features and the general hoopla, 
the 8 -mm video recorder was not 
greeted with universal enthusiasm at 
the SCES. Many grumbled that the in- 
troduction of these 8 -mm units would 
muddy the waters in the present VCR 
market, generating much confusion 
among consumers. Many people also 
felt that the picture quality of the 8 -mm 
system was a bit fuzzy and lacked the 
resolution to compete with standard 
half -inch VCRs. Undaunted, backers of 
the 8 -mm format are busy (and having 
some success) in lining up prerecord- 
ed software from the Hollywood movie 
people. Quite obviously, there must be 
a good supply of movie software, or 
the format would be foredoomed to 
failure. 

As with any new format, initial pricing 
is always high-in the case of these 8 - 
mm recorders, the range is from 
$1,500 to $1,800. What are the 
chances of the 8 -mm format succeed- 
ing in the marketplace? In spite of the 
backers' enthusiasm and some of the 
system's unique advantages, most 
dealers were not sanguine about its 
chances of replacing the standard 
half -inch VCR. "It would take years" 
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Many CD players are really 
"me too" models, supplied 
OEM by a few makers and, for 
the most part, sisters under 
the skin. 

and "Picture quality must be im- 
proved" were typical comments. Time 
will tell, but technology has a way of 
accelerating things. 

One possible source of improve- 
ment is the tape. Existing 8 -mm tapes 
are already metal -powder formula- 
tions, but there is talk of metal -evapo- 
rated tape, and other exotic formula- 
tions that could make 8 -mm a formida- 
ble contender in the VCR sweep- 
stakes. The only metal -evaporated 
tape I've seen so far, though, is Matsu- 
shita's Angróm-which is an audio 
microcassette. 

While the 8 -mm introductions 
caused quite a stir at the SCES, the 
other hot categories-other types of 
video, and CD in all its manifesta- 
tions-kept apace. 

The audio/video marriage has borne 
many progeny, a plethora of products 
to please eye and ear. This year these 
take the form of complete audio/video 
systems centered on monitor -type TV 
sets-usually 25 -inch models-along 
with a VCR, cassette deck, turntable, 
AM/FM tuner, preamp and amplifier, 
equalizer, and pair of loudspeakers. In 

some of the more elaborate systems, 
there is also a CD player, and most 
audio and video functions are operat- 
ed by a wireless remote control. Some 
of the more upscale A/V systems with 
higher powered amplifiers, larger ste- 
reo speakers and generally better 
components can cost as much as 
$5,000 and more. There is hardly a 

major supplier that doesn't have one or 
more A/V systems. Such names as 
Technics, Kyocera, Sansui, Sanyo, 
Kenwood, Pioneer and Yamaha come 
to mind. 

One of the more touted features on 
many of these A/V systems is their abil- 
ity to receive stereo TV broadcasts. 
That certainly is nice, but it is a sad fact 
that although stereo TV broadcasts are 
now an FCC -approved service, a rela- 
tively small part of the U.S. is served by 
such broadcasts. The hang-up, of 
course, is money. (The situation re- 
minds me a great deal of the early 
days of FM stereo multiplex.) It ap- 
pears that in many cases, a fairly siz- 
able investment will have to be made 
by a TV broadcasting station to modify 
its present transmitter and associated 
equipment in order to transmit stereo 
TV. Nor does there appear to be a 

Prototype, Pioneer 8 -mm video 
recorder 

Kodak MVS-5380 8 -mm video 
recorder 

Toshiba XRV22 Compact Disc player 

dbx DX3 Compact Disc player 

quick resolution to the problem on the 
horizon. Of the networks, only NBC is 

showing much activity in converting 
their affiliate stations to broadcast ste- 
reo TV. This is said to be happening 
because NBC is part of RCA, which, of 
course, sells television receivers. With 
no similar spur, ABC and CBS appar- 
ently are taking a very low-key ap- 
proach to stereo TV broadcasting. 

As you would expect, CD technol- 
ogy was of major concern to dealers at 
the SCES. The number of CD players 
available has reached astonishing pro- 
portions, now approaching nearly 50 
models. As I have noted before, many 
of these CD players are "me too" mod- 
els, really supplied OEM by a few man- 
ufacturers and, for the most part, sis- 
ters under different cosmetic skins. 
This fact is not lost on the marketing 
departments in some companies. They 

want to offer CD players which appear 
to have some alternative styling or fea- 
tures that make them different and set 
them apart from the pack. 

Toshiba has come up with a novel 
way of differentiating their XRV22 CD 
player. This $500 unit has a dual -disc 
setup: There are two CD turntables, 
and each can be randomly pro- 
grammed for 15 selections. Thus with 
certain Compact Discs this would pro- 
vide more than 140 minutes of music- 
probably enough to cover the require- 
ments for background music or danc- 
ing at a party. 

The dbx DX3 CD player has gone all 
out to be different. In addition to all the 
standard CD -player features, plus digi- 
tal filtering, the DX3 has a built-in com- 
pressor, partially modelled after the 
"Over Easy" compressor used in dbx 
professional equipment. While at first 
glance this appears to be sheer her- 
esy, a subversion of the much -vaunted 
wide dynamic range of CD recordings, 
it would seem to have a useful pur- 
pose. It can be used to maintain equal 
loudness levels for background music 
listening. More to the point, CDs can 
be copied onto audio cassettes for use 
in a car, where the wide dynamic 
range of CD is compromised by the 
noisy mobile environment. 

There is another special circuit, 
DAIR (Digital Audio Impact Recovery), 
which is a bit more controversial. One 
would hardly think it necessary to ex- 
pand the dynamic capabilities of a CD 
recording, but this DAIR is supposed 
to add more impact to transient attacks 
in music-to quote dbx, "to get a real 
sock from brass and percussion." I 

doubt if this would find much use in 

properly recorded classical CDs, but 
perhaps it would help in pop music, 
too much of which has a dynamic 
range of only 25 dB or less. 

The DX3's third special circuit is the 
Ambience Control, derived from that of 
the dbx Soundfield One loudspeaker. 
This circuit is said to provide the out - 
of -phase, L -minus -R information to 
give the illusion of a more airy, spa- 
cious quality to the sound. Use of this 
circuit would depend on the recording 
venue and individual tastes. The DX3 
CD player is $599. 

Next month, a cornucopia of other 
CD players and assorted audio bon- 
bons from the SCES. A 
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THE MR 20 STEREO MONITOR/RECEIVER 

FROM NAD 



Television 
Without 
Compromise. 

High-fidelity video 
with stereo sound. 
The MR 20 monitor/receiver from 
NAD sets new standards for the 
emerging "high fidelity" era in televi- 
sion. It combines brilliantly clear video 
with wide -range stereophonic sound 
to provide a television experience with 
more satisfying realism, and more dra- 
matic impact, than anything previously 
available for home use. 

The NAD MR 20 is a no -compromise 
monitor/receiver. It is a studio -quality 
video monitor that accurately repro- 
duces every tonal shading from 
velvety black to glistening white high- 
lights, and shows every detail in the 
broadcast picture with unprecedented 
clarity. It is cable -ready with sensitive 
139 -channel digital tuning and wireless 
infra -red remote control; it has inputs 
for seven program sources including 

video disc and video tape and it is 
completely equipped for stereo 
sound (with built-in decoding for 
stereo and bilingual TV broadcasts). 
It costs more than an ordinary TV 
set; but , like a stereo hi-fi system, the 
MR 20 is a rewarding long-term invest- 
ment in viewing and listening pleasure. 

Television as it was 
meant to be. 
Engineers in TV studios employ costly 
high-performance video monitors to 
check the quality of TV pictures before 
broadcast. But TV receivers sold for 
home use have always been compro- 
mised in quality, in order to simplify 
their circuitry and reduce manufac- 
turing cost. As a result, most people 
have never seen a high-fidelity video 
image and do not realize how remark- 
ably good - how sharp, clear, detailed, 
and realistically textured -a television 
picture can be. 

If you love good music, you already 
know that a "high fidelity" stereo sys- 
tem provides more listening pleasure 
than a table radio. With its clear and 
undistorted highs, rich bass, and 
accurate timbre, a fine hi-fi system 
authentically reproduces the natu- 

ral sound of music, 
and that makes 
it a deeply re- 
warding investment. 

The NAD MR 20 
brings the concept of 
high fidelity to video, 
faithfully reproducing 
the entire television 
picture exactly as it is 
broadcast, with no 
compromises or 
short-cuts. The ad- 
vanced design of the 
MR 20 begins with the 
striking new shape of 
its square -cornered 
picture tube. Its flat 
screen shows the en- 
tire TV picture without 
losing information at 
the edges or corners, 
while NAD's high- 
performance video cir- 
cuitry delivers brighter 
whites, blacker blacks, 
finer details, crisper 
contours, more 
realistic textures, a 

truer gray scale - 
altogether a clearer, 
sharper, more detailed 
and lifelike picture 
than you have ever seen 
on a television screen. 

The 
New Technology 
of Television: 

Television is 
no longer just TV. 
Until recently, television was a restricted 
medium with limited viewing choices, 
fuzzy and ghost -ridden pictures, and low - 
fidelity mono sound (so low -fi that it actu- 
ally was relayed from networks to local 
stations via telephone lines). 

Today television has entered a new age. 
Broadcasts have improved in technical 
quality through better cameras, better 
electronics, and satellite relays. Cable 
and pay -TV provide dozens of program 
choices. Video games and home comput- 
ers generate colorful video images for 
entertainment, education, and practical 
tasks. Video tapes and discs give you 
more freedom to watch what you want, 
whenever you want, and LaserVision 
discs rival the best broadcasts in sharp- 
ness and clarity. Spacious, wide -range 
stereo sound is available from video 
discs, "hi-fi" video tapes, and a growing 
variety of TV broadcasts, while the prep- 
arations for stereo have improved the 
quality of all TV sound. 

The NAD MR 20 enables you to take 
full advantage of this dramatic evolution. 
Its wide video bandwidth and special 
sharpness -enhancing circuits resolve 
every detail in the best broadcasts and 
LaserVision discs, while also producing 
an astoundingly vivid display of the 
brightly colored graphics in computers 
and video games. The MR 20's designa- 
tion as a monitor/receiver means that 
it provides direct audio and video "line" 
inputs (instead of antenna -type connec- 
tions) for video cassette recorders and 
video disc players. The direct inputs 
provide clearer pictures, much better 
sound, more operating versatility, 
and are more convenient than having 
wires and switches dangling from the 
antenna input terminals. 
To take advantage of all of today's new 
options, you could invest in a system of 
separate video components -a cable - 
ready video tuner, a decoder for stereo 
and bilingual TV sound, an audio/video 
control center with input-output connec- 
tions and switching for the video and 
stereo audio from several program 
sources, and a high -resolution video 
monitor to display the picture. 

You could - but you don't have to, be- 
cause the MR 20 includes all of these. It 
offers all the quality and flexibility of sep- 
arate video components, in a convenient 
all -in -one unit that is as compact and 
easy to use as an ordinary TV set. 



The Audio -Video 
Home Theater. 
Just as Dolby* Stereo sound in theaters 
has dramatically heightened the ex- 
citement and pleasure of movie -going, 
the addition of wide -range stereo 
sound makes television a far more 
involving and satisfying experience. 
There's no need to add an external 
decoder for stereo broadcasts; it's 
included. The full -featured amplifier is 
equipped with standard preamplifier 
controls (bass, treble, balance) to tai- 
lor the sound to your taste. The MR 20 
gives you five ways to listen: 

1. Use the built-in speaker, as with an 
ordinary TV. 

2. Enjoy stereo sound in private, via 
headphones. 

3. Connect external speakers for 
stereo. A 2.5 watt/channel stereo am- 
plifier is built-in, with connections and 
circuitry to handle the stereo audio 
from video discs, tapes, and stereo 
TV broadcasts. 
4. Connect a patch cord to the Auxil- 
iary input of your stereo hi-fi system, 
or to a higher -powered external stereo 
amplifier and speakers. 
5. Use the matching self -powered 
NAD 8100 speakers. 

Designed to match the MR 20, the 
economical NAD 8100 is a two-way 
loudspeaker system with built-in 
power amplifiers for the woofer and 
tweeter (40 watts total per channel). 
Each speaker contains dynamic filter- 
ing to remove high -frequency noise, a 
Dynamic Signal Processor for aston- 
ishingly powerful bass output, and 
magnetic shielding to make it com- 
pletely safe for use near TV sets. 

'Dolby is a registered trademark of Dolby Laboratories 
Licensing Corporation. 

About NAD: 
NAD is the world's leading manu- 
facturer of affordable high -quality 
stereo equipment. Since 1978 NAD 
stereo components have won 
universal praise for their sophisti- 
cated engineering, excellent sound, 
ease of use, and superior price/per- 
formance value. NAD products are 
sold by a carefully selected network 
of dealers in twenty-nine countries 
around the world. If you haven't seen 
the name before, it is because NAD 
invests most of its money in engi- 
neering rather than advertising - 
relying on enthusiastic word-of- 
mouth publicity and an unbroken 
string of rave reviews in magazines 
to spread the news of the superiority 
of NAD's designs. Now NAD has 
brought its expertise in high -value 
engineering and innovative design 
to video. 

NAD 

We Make 
State -Of -The -Art 
Technology 
Easy To Use. 
NAD's audio and video products com- 
bine outstanding performance with 
logical, easy -to -use controls. We build 
the sophistication into the circuitry, so 
you don't need advanced training to 
operate it. (For instance, to select 
Channel 4 just press 4 on the remote 
control. You don't have to enter 04, 
as you do with less advanced 
tuning systems.) 
But behind the MR 20's elegantly un- 
derstated exterior you will find some 
of the most useful features and most 
advanced video engineering available 
today. For example: 

- Wireless infra -red remote control. 
"Signal seek" tuning that scans 

up or down, automatically stopping 
(perfectly center -tuned) on any 
active channel. 

-J Separate inputs for regular and 
"premium" cable. Use the premium 
input (with an external decoder) for 
scrambled pay -TV channels, and 
use the MR 20's convenient remote - 
control tuning for all other channels. 

Convenient rear -panel connections 
and front -panel selection for both a 

video disc player and a video -cassette 
recorder (VCR). 

Black -level clamping and automatic 
contrast control for blacks that are 
pure black, not gray. 

Tightly regulated high -voltage sup- 
ply that maintains crisp, sharp focus 
even in the brightest white picture 
areas. From velvety black to brilliant 
white highlights, NAD video offers a 

greater range of picture contrast than 
any other TV on the market. 

Comb filter to reduce color inter- 
ference and preserve full resolution 
of fine picture details. 

Fine -pitch in -line black matrix 
screen for brilliantly pure colors, 
crisply -defined details, and life- 
like textures. 

Switching -mode power supply, fil- 
tered to eliminate hum and interfer- 
ence, and tightly regulated so that the 
picture does not flicker and shrink 
when an air conditioner clicks on. 

Built-in decoding for TV broadcasts 
with stereo sound. (You won't need to 
add an external decoder later.) Plus 
full stereo input/output connections 
for other program sources, including 
Hi-Fi VCR's and video discs. 



Why NAD Videu 
Is Better: 
The Inside Story. 
Your eyes recognize that the MR 20 
delivers a better picture than other TV 
sets. Here are the reasons why: 

Regulated Switching -Mode 
Power Supply 
An efficient switching -mode power 
supply provides the voltages that 
the circuits need, safely transformer - 
isolated from the AC power line. Filter- 
ing eliminates hum and interference, 
and tight regulation keeps the volt- 
ages constant regardless of fluctua- 
tions in AC voltage. The picture 
doesn't flicker when a refrigerator 
clicks on, and doesn't shrink on hot 
summer days when air conditioners 
cause a heavy power drain. 

Consistently Sharp Focus 
In the MR 20 the high -voltage power 
supply that focuses the scanning elec- 
tron beam on the screen is tightly reg- 
ulated, so that it can produce more 
brilliant white highlights than other TV 
sets, without either "blooming" (blur- 
ring caused by the electron beam 
going out of focus at high intensity 
levels) or fluctuations in picture size. 

Low Overscan 
In other TV sets as much as 15 per- 
cent of the picture is over -scanned 
beyond the borders of the screen, 
forever lost to view. This over -scan- 
ning is done to ensure that the picture 
will continue to fill the screen even 
when it shrinks. Since the MR 20's pic- 
ture can't shrink, it is factory -set for 
minimum overscan (no more than 5 

percent). Together with the square - 
cornered screen, this ensures that 
you see virtually all of the picture, 
all of the time. 

Over -scanned 

Comb Filter For 
Sharp Horizontal Resolution 
The MR 20 uses a high -precision 
comb -filter circuit that accurately ex- 
tracts the color subcarrier from the 
video signal, minimizing false color in- 
terference while still preserving its full 
4.2 MHz bandwidth. Colors remain 
pure; black and white stripes re- 
main black and white; textures 
are reproduced with lifelike detail 
on the screen. 

Video 
Pre -Shoot and Peaking 
A special pre -shoot circuit sharpens 
contours and edges for an especially 
crisp look to the picture. And the De- 
tail control on the front panel adjusts 
a peaking circuit that you can use to 
boost the highest video frequencies 
(to sharpen details in the picture, 
especially with a VCR) or, alterna- 
tively, to soften a picture that is 
grainy or snowy. 

Fine -Pitch 
Black Matrix Screen 
The color picture is produced by pure 
red, green, and blue phosphors that 
glow brightly when struck by the scan- 
ning electron beam. In the MR 20 
nearly 500 tricolor phosphor groups 
fit across the width of the screen 
(spaced only .74 mm apart), resolving 
even the finest picture details. 

Perfect Interlace for 
Sharp Vertical Resolution 
A standard television picture is not 
formed by 525 sequential scanning 
lines but rather by fields of 262.5 lines 
each, alternating 60 times per second. 
If the lines in each field are precisely 
interleaved between those of the pre- 
vious field, a smooth 525 -line picture 
is obtained, and the individual scan- 
ning lines are spaced so evenly and 
closely that they are hardly visible. 
This is essential for optimum vertical 
resolution of fine details, and to pro- 
duce textures that look realistic on the 
screen. The MR 20 achieves this goal. 

Black -Level Clamping with 
Automatic Contrast Control 
With ordinary TV, large dark areas in 
night scenes tend to become gray in- 
stead of black, and bright lights may 

produce a gray streak across 
the screen. Sixty times per se- 
cond a special DC -restoration 
circuit in the MR 20 measures 
a black -reference level in the 
signal to lock in consistently 
pure, velvety blacks. 

Having explained our approach to 
television design, we now invite you to 
visit your local NAD dealer and audi- 
tion the MR 20 Monitor/Receiver. We 
are confident that you will find the MR 
20 to be the best television you have 
ever seen or heard. 

Specifications 
NAD MR 20 Monitor/Receiver 
Tuning system Digital synthesizer tun- 

ing, 139 channels total. 
Random-access key- 
pad channel selection 
via remote control, 
plus signal -seek Up/ 
Down scan. 

RF connections VHF antenna, 
F connector 

UHF antenna, 
screw terminals 

Cable input, 
F connector 

Cable output 
(to decoder), 
F connector 

Premium cable 
(from decoder), 
F connector 

Game/computer 
(RCA phono). 

Cable tuning All mid -band, super - 
band, and hyper -band 
channels (A-1, J-W, 
A5-A1, and AA -WW 
up to W-28). 

CRT screen Slot -mask black matrix, 
0.74 mm pitch. 

Over -scan Less than 5% 

Geometric 5%, horizontal 
linearity and vertical 
Convergence 1.7 mm maximum 

error except in ex- 
treme corners. 

Video bandwidth Exceeds the NTSC 
broadcast limit of 
4.2 MHz. 

Resolution Equals or exceeds the 
NTSC broadcast limit, 
both the horizontal 
and vertical. 

Stereo decoding EIA MTS (BTSC) stan- 
dard, built-in; no exter- 
nal decoder required. 
Includes both stereo 
and S.A.P. 

NOTE: All specifications are those in effect at the time of printing. 
NAD reserves the right to change specifications or designs 
at any time without notice. 

Industrial Design: REINHOLD WEISS DESIGN/CHICAGO 

For more information and 
a list of dealers, send us the coupon below. 

NAME 

ADDRESS 

CITY 

STATE ZIP 

NAD (U.S.A.) INC. 

Minimum overscan 

675 Canton Street 
Norwood, MA 02062 
(617) 769-7050 



ROADSIGNS 
IVAN BERGER 

PRIVATE SHOW 
Iexperience the Consumer Electron- 
ics Show as two different exposi- 
tions, one public and the other pri- 

vate. My public CES is the vast, diffuse 
show I experience when I'm actually 
there, with new information reaching 
me so fast that it blurs into incoher- 
ence. Having only 38 hours of show 
time in which to see a sizable portion of 
the 1,400 exhibits is like speed-read- 
ing our October Equipment Directory. 
My private CES takes place in my of- 
fice, when I sort out the boxes of press 
releases and spec sheets I've shipped 
back, and recreate the show-this time 
coherently-from them. 

Not much newsworthy car stereo 
emerged from the public blur. This 
came as no surprise, since most car - 
sound products are introduced in Jan- 
uary for the summer installation sea- 
son. But the private show produced 
more than 11 pounds of car -stereo in- 
formation-hardly a dry well, if not all 
worth passing on. 

What should have been the most 
significant development took place off 
the show floor, where the EIA's car - 
audio engineering subcommittee met 
to set new interconnection and specifi- 
cation standards. The subcommittee 
did set a uniform color -code standard, 
so that installers will be able, in a few 
years, to confidently assume that a 
green wire on a Brand X unit goes to 
the same place as that on a Brand Y. 

Output levels and input and output im- 
pedances were also standardized 
(500 mV output for a tape level of 250 

Blaupunkt's prototype CD player 

nWb/m at 315 Hz, 1 kilohm output, 
greater than 10 kilohms input). 

However, there was no agreement 
on plug standards, which means that 
installers will have to fabricate or buy 
adaptors every time they make up 
multi -brand car -stereo systems. Ac- 
cording to subcommittee chairman Pat 
Hart, of Yamaha, most of the manufac- 
turers on the committee already do 
make equipment whose connections 
match a European 8 -pin DIN standard, 
but only for sale in Europe. Apparently, 
they'd rather use a separate system for 
the U.S. than take the chance that 
some of their customers might mix 
brands without having to work extra 
hard at it. When I heard that, I suggest- 
ed to Pat that all makers agree on one 
connector and pin -out system that no- 
body now uses, so that no manufactur- 
er would gain a competitive advantage 

Yamaha's YCD-1000 loads CDs in cartridges. 

r 1:,11.us 

from standardization; compliance with 
the standard could entail supplying ex- 
tra -cost adaptors as well as incorporat- 
ing the standard connector into prod- 
ucts. This, Pat replied, had already 
been suggested ... and shot down. 

On the specification front, EIA power 
specs will now be obtained after a 15 - 
minute warmup at 1 watt into 4 ohms. 
Frequency response limits will be the 
system's ±3 dB points and will be 
specified for both 120- and 70-µS tape 
equalizations. Wow and flutter will now 
be specified as "±% peak DIN," with 
weighted-rms disclosures optional. 
S/N ratios will be measured at the stan- 
dard output levels, and tape speed will 
be measured at a supply voltage of 
14.4 V d.c. Standard test tapes have 
been agreed on for measuring separa- 
tion and some other things. 

The most widely expected develop- 
ment was that droves of CD players for 
automobiles would be available for 
sale late this year or early next. In al- 
phabetical order: Alpine's 5900 should 
be available about now, for $600; Blau- 
punkt's should be here in early '86; 
Delco may be putting players in some 
1987 GM cars (and Ford may have 
them for some '86 models); Fujitsu Ten 
has no price or delivery date, yet, for 
its SD -110 (jointly developed with 
Toyota); Grundig (not at the show) 
should have a player soon, for about 
$500; and JVC has a prototype under 
wraps which may be in the stores be- 
fore the year's end. Also, Kenwood's 
DC -9 should be available, for under 
$660, by now; Kraco plans to have a 
$300 unit out next year, and Mitsubi- 
shi's CD -100 should be available al- 
ready. Pioneer's two models (one for 
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Kyocera International. Inc.. 7 Powder Horn Drive. Warren, NJ 07060-02271-800-922-1080 

SAY GOODBYE TO YOUR OLD TURNTABLE. 
ENTER THE NEW STONE AGE. 



Conventional iantabes-aossibly irdud ng the 
ore you now own ---mn- completely prctec- jour 
must tom air -borre -esonance and drivésyz- em 
resonance. The disicrion that results can be c severe 
astre 'howl" of ac _stic feedback. Oras sub -e as lost 
stereo mcging and coor r ner detail, 

Tadao: Kyocerc is overtuming the olds-andards of 
tumt_ble performance by harnessing a ccnz etely 
new geneation o- materials: File Ceramics. 

TURNTABLES FROM THE NEW STONE AGE. 
recognized for -heir rraidit, thermal s -ti 1y, and 

anti= esonant propertbes Fine Ceramics aretue "21st 
Cen-uri" materials. T-ct's wny tl ey're fincirg -.pm uses 
in everything from hign-efficiency car engines -o 
acvancec computers. And now Kyocera e using Fine 
Cercmics -o fight hrnt+able resonance-in -he base, 
platter, spindle, thrus- Dearing, and sub-d-osse. For 
example, every Kÿocerc tum-able suspends t= 
tone_rm and platter on a separate sub-ch_fssz made 
of Ze emic CompoLnd Resin (CCR). This remarkable 
material is so inert itceaaens een severevibration. So 
yowl nearquiet ba`.grounds, breathtak rr detail, 
and saacious stereo irraging 

INDIRECT DRIVE. 
Drect drive rnçy be a "mus-" feature it tt e mass 

market but direct drue must pcss motor coga ng and 
vibrct en drectly intr te music. Kyocera has selected 

belt ctive to solate the motor from the platte-, for the 
cleanest posible sound. 

11.1E BEST FOUNDATION IN TURNTABLES. 
Kvocercis magnificent PL -910 boasts a massive 

CCR founda-ion, a floating CCR tonearmiplatter sub- 
chasss, and an eight -pound Fine Ceramics platter 
twice as hard as steel. If you want freedom to choose 
your own thnearm, that's one more reason to choose 
the PL -910 

THE AUTOMATIC CHOICE. 
LJ~derneath the conventional extrricr of the PL -701 

floats a tonearm/platter sub -chassis of Kyocera's anti - 
resonant CC:2.Other advantages inc ude a low -mass 
carbcn comaound tonearm, belt drive, ±3% pitch 
adjustment, record stabilizer weight, anda computer- 
contrc'llec fu ly-automatic mechanism. 

A LOT FOR A LITTLE. 
Perhaps your lust for high -end audio is held back 

by your budget. Consider Kyocera's semi -automatic 
PL -601 It has almost all of the PL -701's advantages, 
includng -he anti -resonant CCR sub -chassis. And it's 
surpris ngl' affordable. 

So if yaw current turntable is ready for upgrading or 
retirement bd it a fond farewell. Welcome tc The New 
Stone Age. 

<YOEERa [J 
Built right fram the ground up. 

Enter No. 17 on Raader Service Card 
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The coming of car CD has 
speaker and amp makers 
smiling at the chance to 
sell "digital -ready" 
equipment, which in this 
context just means "good." 

Centrate systems, one for regular Pio- 
neer installations) are available now, 
for $550 and $600, respectively; Sanyo 
will have a player early next year; 
Sony's two models ($699 with FM/AM 
tuner, $600 without) came out last 
year, and Yamaha's YCD-1000 should 
be out about now, for $499. 

There is more, here, than a laundry 
list. Already, manufacturers are seek- 
ing ways to differentiate their car CD 
players from other companies'. Fujitsu, 
for example, seems to be positioning 
its CD unit as part of a component 
system, with separate tuner, cassette 
player, equalizer and power amps 
(complete with spectrum -analyzer dis- 
play on the front -channel amplifier); 
since component car systems have 
never been too popular here, I expect 
that strategy to change. Kenwood's 
CD player has a 20 -dB mute button-a 
feature even more useful in the car 
than at home. 

Mitsubishi is downplaying its CD unit 
to talk player systems, packaging the 
player either with a 50 -watt (25 per 
channel) amplifier/equalizer for $700, 
or with an AM/FM/cassette receiver 
and a four -channel, 100 -watt amplifier 
for $1,000. I saw the latter installed in a 
Mitsubishi car with controls in the 
steering wheel, like the one mentioned 
in last month's column, but no one I 

asked could tell me whether those con- 
trols worked the CD or not. 

Pioneer is pushing vibration resis- 
tance with a fairly exciting film of their 
player running in a four -wheel -drive 
Toyota truck bouncing over the desert 
(driven by my quasi -namesake Ivan 
"Ironman" Stewart). Sony seems to be 
the only one, so far, to offer a combina- 
tion tuner/CD unit. But JVC intends to 
follow, probably with its second rather 
than its first model, and Kraco's proto- 
type had a tuner, too. 

Yamaha is the only maker I've no- 
ticed citing digital filtration and over - 
sampling (though at 88.2 kHz, not the 
176.4 kHz used in so many home 
units). Their car player is also the only 
production model, so far, to load CDs 
in cartridges-good protection, but a 
nuisance if your home player only 
loads un -encased CDs. (Yamaha 
plans to have a cartridge -loading 
home player this winter.) JVC will have 
a cartridge -loading car CD player, 
too-and possibly even a compatible 

one: Though JVC's cartridge is opaque 
and Yamaha's transparent, both have 
shutters which open to admit the laser 
beam. Both companies will supply a 

small number pf cartridges (Yamaha 
says five, and JVC doesn't know yet), 
with more available through dealers. 

There are subsidiary CD develop- 
ments, too. Surprisingly many people 
seem to be using portable CD players 
in their cars-a trend bound to accel- 
erate now that Technics has an- 
nounced a portable similar to Sony's 
D-5 but slightly smaller. Noting this, 
Jensen has announced that it will add 
audio inputs and 9-V d.c. outputs to 
some of its in -dash units later this year. 

So far, no car CD player has ap- 
peared with an audio compressor to fit 
the CD's wide dynamic range into the 
car's narrow permissible -volume 
range. (Road noise buries soft sounds, 
but raising the volume to overcome it 

leads to ear-splitting loud portions.) So 
dbx's new home player has compres- 
sion on tap, in part to allow taping CDs 
to fit mobile listening conditions. 

The coming of car CD has speaker 
and amplifier makers smiling at the 
chance to sell "digital -ready" equip- 
ment. In this context, "digital -ready" 
just means "good," except for higher 
power -handling. But it's an excuse for 
people to buy better equipment than 
they might otherwise have sprung for, 
so I guess everybody wins. 

Digital may also account for speaker 
literature's slightly increased emphasis 
on protection circuits this year. For ex- 
ample: Kenwood's KFC-1010 tweeter 
system (designed to match the new 
KFC-5050 woofer/midrange unit) fea- 
tures an automatically resetting protec- 
tion circuit with an LED indicator, Jen- 
sen's new Power Amplified Speakers 
(with 20 -watt amps and three switch - 
able EQ curves) have thermal overload 
protection, and B & W's car -speaker 
crossovers have an automatic protec- 
tion circuit called APOC. 

At the last show, the B & W MASS 
(Modular Automobile Sound System) 
speakers could be seen but not heard, 
as only mock-ups were on display. 
This time around I could also hear 
them, and I liked what I heard. The 
MASS line now includes a very versa- 
tile tweeter, the LT40, which I did not 
see in January. Developed from the 
tweeter used in the Model 801 home 

speaker, this one comes in a surface - 
mounted swiveling and tilting enclo- 
sure with a height just under 3 inches 
and a footprint a bit over 2 inches 
square. It should solve a lot of installa- 
tion problems. At $99.50 each, plus 
$69.50 per channel for the recom- 
mended LX40 passive crossover mod- 
ules, it's not exactly cheap, but there 
are installations for which it may be the 
only practical solution. 

Kraco announced a three-way, 6 by 
9 -inch system, the TPS-693 ($119.95 
per pair), whose cone midrange and 
dome and piezoelectric tweeters are 
mounted on a tiltable bridge to aim the 
upper frequencies where they're need- 
ed. Sanyo has joined the honeycomb - 
driver brigade, with three flat -driver 
models ranging from the four -inch, co- 
axial FSP402 ($70 per pair) to the 
three-way, 6 by 9 -inch FSP693 ($150 
per pair). Kenwood's KFC-5050 mid- 
range/woofer, mentioned above, also 
has a flat, honeycomb diaphragm. 
Denon is using alpha boron for tweet- 
ers, a material already used in their MC 
phono cartridges. Fujitsu Ten's SG - 
1623, a 6Y2 -inch, coaxial, three-way 
system, uses a parabolic cone which 
reduces its mounting depth by about a 
half -inch. Even thinner are the SFI 
Sawafuji Dynapleat drivers, with flat di- 
aphragms and flat magnets for a 
mounting depth of only about 1 inch. 
Pioneer took the opposite tack, in a 
way, by introducing an 8 -inch, rear - 
deck -mount, three-way system, the TS - 
207 ($170 per pair). Sony now has a 

sealed -enclosure system, the XS -700 
($500 per pair), which will fit cars but 
whose construction also recommends 
it for marine use. 

I noted four new entries in the car - 
speaker field. Design Acoustics has its 
first mobile speakers, in friendly com- 
petition with parent company Jensen, 
designed to mount from either in front 
of or behind car body panels. ESB, 
from Italy, showed massive surface - 
mount systems. Coustic, a new firm, 
introduced its first speaker line, and 
Trinity Loudspeakers showed systems 
with passive subwoofers for sports 
cars, pickups, 4x4s, RVs, vans, and 
other vehicles where ordinary car 
speakers won't fit. 

It looks as if the rest of my private 
show won't fit into this column, so we'll 
leave the electronics 'til next month. A 
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What most speakers 
have done to your favorite music 

istoo shocláng to hear. 
Look what they've done to 

your song. 
They've distorted it. Colored it. 

Added and subtracted from the 
music. That's because most speak- 
ers depend on conventional cone 
drivers. Now, cones may be great 
for ice cream, but they don't give 
you the true flavor of great music. 
You see, sound waves are distort- 
ed by the cone's shape and 
come to you uneven- 
ly. In fact, they're usu- 
ally biased toward the 
low -end of the scale. 

So what you really 
hear is the cone's in- 
terpretation of the 
original. Prince's 
cone, for instance, in- 
stead of Prince. Or 
Rubinstein's version 
of the "Moonlight 
Sonata"as interpreted 
by the cone. 

The Dynawave 

series from Sawafuji . = e .. quency range. And it's 
America Corporation about as close to the real 
gives you the real thing. " _ Bach or B. B. as you can 
These sophisticated get. 
speakers use Dynapleats, = - = These speakers look 
a patented driver system as good as they sound. Be - 
developed after years cause the flat -wave drivers 
of research in flat -wave Re°o`h°a 

x /a xl"" 6 thx I" are slimmer and relatively 6 . 

technology. This revolutionary sys- light, they permit a more elegant 
tern allows sound to and stylish cabinet design. A proper 

come off evenly and setting for the music you love. 
simultaneously from The Dynawave series makes 
the entire surface of this revolutionary sound technology 
the driver. available at popular prices for the 

Just listen to the first time. There are three unique 
difference. models to choose from. And each 

The flat -wave one gives you music the way it was 
sound is virtually free really meant to be heard. 
of the distortion You may be shocked when you 

caused by cone hear the truth. 
drivers. It's a natural, 
full, rich sound with su- 
perb imaging, wide 
dynamic range and 
accurate reproduction 
throughout the fre- 

DYNAWAVE 
Sawafuji America Corp. 
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SPECTRUM 
IVAN BERGER 

THE VIDEO SPECTRUM 
is still possible to discuss audio 
without ever mentioning video, but 
the opposite is no longer true. The 

video people have discovered-a little 
late-that sound quality sells. So, while 
that old cliché, "the marriage of audio 
and video," hasn't really taken place, 
the pair have offspring, anyway. 

For example, we now have integrat- 
ed audio/video systems (see this 
month's "Behind the Scenes"), video 
media with AFM sound tracks (such as 
LaserVision, and both Beta and VHS 
Hi-Fi VCRs), media with digital sound 
(a few LaserVision discs and players 
and the latest 8 -mm VCRs), stereo (all-':" 
of the above, plus broadcast TV), and 
surround sound (more than 100 mov 
ies available on tape, disc and-once 
the stations get their stereo act togeth- 
er over the air). 

More to the point of this column, we 
also have a growing number of audio 
components with video -oriented fea- 
tures (chiefly receivers and integrated 
amps with built-in video/audio switch- 
ing), and video -system components 
that work purely on the audio end of 
things. Over the past few months, and 
at the last Consumer Electronics Show, 
I've run into quite a few of these prod- 
ucts. Time, now, to see what trends are 
developing. 

As Bert Whyte points out in his col- 
umn, TV stations and networks have 
taken a low-key approach to the MTS 
stereo TV -sound system. PBS has 
been sending out stereo programs for 
years, mainly to be simulcast over local 
FM radio stations, so the public TV 

stations have the programming and 
need only pick up the equipment. 
(New York's WNET is on the air in ste- 
reo already.) Of the commercial net- 
works, NBC is moving fastest, though 
mainly for programs that feature music, 
such as Miami Vice, Friday Night Vid- 
eos, and The Tonight Show (which has 
its musical moments, but which is 

probably included more for its impor- 
tance to the network). ABC reportedly 
plans some stereo in the fall, while 
CBS just mumbles bashfully. Ted 
Turner's Atlanta -based "superstation," 
WTBS, is broadcasting stereo, too, but 
listeners outside the Atlanta area will 
probably be catching it in mono for 
some time, until the cable companies 
start carrying the MTS subcarriers 
along with the main channel signals. 

I suspect the network stations will 
beat the independents into stereo 
since, aside from movies, only new 
programs will have stereo sound and 
the networks run the bulk of the new 

As the stereo programs programs. p g 
trickle into reruns, independent sta - p 
tions will have more reason to convert. 

I'd also expect faster action from sta - 
tions in areas with large foreign-lan- 
guage audiences. The appeal, here, 
would not be stereo so much as the 
Second Audio Program (SAP) channel, 
which could carry a foreign -language 
sound track. The SAP could also carry 
a foreign movie's original -language 
sound track while a dubbed English 
track (which most viewers prefer) goes 
out over the main sound channels. This 
will have to await film prints which car- 
ry both sound tracks; and if there are 
subtitles, they may be hard to read, 
even on a 26 -inch screen. New Jer- 
sey's WNJT puts a reading program for 
the blind on its SAP channel; WNBC 
here in New York has had music on its 
SAP the few times I've sampled it. 

In any case, broadcasters won't be 
wildly enthusiastic about MTS/SAP 
sound until their audiences are 
equipped to receive it. As near as I can 
tell, every major TV -set maker is equip - 
ping at least its top models to receive 
stereo directly, and offering plug-in 
adaptors for most of the rest. A grow - 
ing number of VCRs have stereo -ready 
or stereo -adaptable tuners, too. Most 
of the stereo adaptors around are 
specified as being able to work with 
most makes of adaptor -ready VCRs 
and TV sets; a few of these, such as 
Sansui's MT -A25 ($200), have built-in 
amplifiers. 

Recoton, however, has an MTS 
adaptor that even works with sets 
which lack stereo -adaptor jacks. The 
V622 decoder, designed by Larry 
Schotz, has the usual input for connec- 
tion to a set's stereo output jack, of 
course. But it also has a "Schotz Ste - 
reo TV Probe" (included in the V622's 
$149.95 price) which can be fastened 
outside the TV set to pick up the audio 
i.f. frequencies and decode the stereo 
from that. Other features include a ste- 
reo synthesizer, an ambience -en - 
hancement circuit (to make the speak - 
ers sound farther apart), and adjust - 
able DNR noise reduction. 
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Infinity VRS-1 speaker The Recoton's specs are pretty 
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good, too: S/N of 73 dB in mono and 
65 dB in stereo, distortion under 0.35% 
(lower in stereo!), frequency response 
down 6 dB at 14 kHz, and separation 
of 33 dB at 1 kHz (and still 25 dB or 
better from 100 Hz to 10 kHz). Audio 
Research isn't exactly quaking at those 
numbers, but let's face it, this is TV. 

The one area where video has a son- 
ic advantage is in surround sound, 
which movies use in a more standard- 
ized and more dramatically successful 
way than records ever did. There 
seems to be a consensus configura- 
tion developing for surround decoders: 
Three surround settings plus a stereo 
synthesizer and a built-in amp, all op- 
erable by remote control. 

NEC's AV -300 Surround Sound Cen- 
ter ($299) embodies all these trends: 
Surround settings for Dolby -stereo -en- 
coded movies and videos and two oth- 
er "Theaters," 120 watts of amplifier 
power (switchable to 30 watts x 4 
channels or to 60 watts x 2 channels), 
and wireless remote control. Its most 
distinctive -looking feature is a dia- 
mond -shaped balance control resem- 
bling the cursor control on NEC's lap 
computers. 

Sansui (which had tried hard to es- 
tablish quadraphonic sound on rec- 
ords) has the DS -77 Audio/Video 
Sound Processor ($350), with surround 
settings the press release calls "The- 
atre," "Hall" and "QS Surround" (San- 
sui's original matrix); the last one is 
labelled "Disco" on the accompanying 
picture. The DS -77 also has a subhar- 
monic synthesizer, a "peak -attacker" 
to restore dynamics, and a stereo am- 
plifier rated at 10 watts per channel, 
but it has no remote control. 

The AVM 8000 Surround Decoder, 
from Aphex Systems, has the remote, 
but no amplifier and no stereo synthe- 
sizer. What it does have is outputs for 
eight channels (center left, center 
right, front, and back, as well as the 
four corner positions) plus a subwoofer 
channel. Its three surround settings in- 
clude "SQ-8," "SQ/Cinema" and "Cin- 
ema Matrix." One of these, Aphex 
says, is an updated version of CBS's 
SQ matrix, now used on music videos, 
while another will reproduce SQ rec- 
ords with improved realism. 

The Audionics SD -2 Dolby surround 
processor has fewer fancy features 
and more audiophile pretensions. It of - 

Visit our old-time distillery anytime. Wed love to shoe you how we make Jack Daniel's Whiskey. 

A GOOD PLACE to learn about Jack Daniel's 
Whiskey is on the courthouse bench in Lynchburg, 
Tennessee. 

It's a subject our citizens are particularly fond of 
discussing. You see, this is the home of Jack 
Daniel's Distillery. And here, in these Tennessee 
hills and hollows, is where 
Mr. Jack started making 
whiskey in 1866. Our citizens 
will tell you how we've never 
changed his old-time methods. 
A sip, we believe, and you'll 
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Many audio/video receivers 
offer video -oriented 
features beyond mere 
switching, such as stereo 
synthesis and a bit of 
picture processing. 

fers only the Dolby stereo matrix (the 
one the movies use), and has no amp,. 
no stereo synthesizer and no remote. It 

concentrates instead on such things 
as direct -coupled circuitry. 

Canon has a processor, the SP -10, 
which can provide surround sound 
with no built-in or added amplifier (a 
passive matrix is my guess), but by 
adding a rear amplifier, "the effect can 
be enhanced." 

Denon's AVC-500 AudioNideo Con- 
trol Center has a rear -channel Ambi- 
ence Recovery circuit, a stereo synthe- 
sizer and a stereo amplifier (20 watts 
per channel). It also has a five -band 
equalizer with a twist-it operates only 
when there's an audio signal, so it 

won't, if boosted, emphasize back- 
ground noise during quiet passages. 
Yamaha has a Natural Sound Process- 
ing Amplifier, the SR -30, with a comb - 
filter surround circuit, a stereo synthe- 
sizer, and two -position high -filter and 
"Bass Extension" circuits; it delivers 30 
watts per channel. 

Shure will debut its HTS 5000 Home 
Theater Sound System late this year. It 

has only one surround mode (Dolby), 
but adds digital time delay, an "Acous- 
tic Space Generator" circuit, outputs 
for six speakers (the usual four plus a 
center front and a subwoofer), and, of 
course, a wireless remote control. 

Now that it's practical to link good 
audio equipment to a video system, 
you'll see a host of "audio/video" com- 
ponents which are basically audio 
components with built-in video switch- 
ing (and often dubbing). I've seen inte- 
grated amplifiers of this type from Akai, 
JVC, Marantz and Pioneer, and receiv- 
ers, similarly, from Akai, Denon, Ken - 
wood, Mitsubishi, Onkyo, Pioneer (who 
were, I think, the first), Sansui, Sony 
and Yamaha. 

But many of these receivers offer 
video -oriented features beyond mere 
switching. For example, Onkyo, Pio- 
neer and Yamaha have stereo synthe- 
sis for mono tapes and programs, On- 
kyo's TX -47V and Sansui's S-XV1000 
have surround systems, and the latter 
even has 8 -watt amplifiers for the rear 
as well as 80-watters for the front chan- 
nels. The Sansui and some Sony mod- 
els are equipped for TV/FM simulcast 
stereo, so you can watch or tape the 
picture off the air or cable while listen- 
ing to the FM stereo sound track. Both 

the Sansui and Mitsubishi's DA -R56 
also incorporate a bit of picture pro- 
cessing, and the DA -R56 has front - 
panel video inputs, too. Remote con- 
trols are common, for greater conve- 
nience when you park the audio re- 
ceiver by the video one. 

Technics' AN receivers, introduced 
last year, are altogether different. In- 
stead of video switching, they include 
tuners which receive the VHF TV band 
(channels 2 through 13) as well as AM 
and FM. The top -of -the -line SA -560 
has an MTS/SAP decoder built in; the 
others have jacks for accessory de- 
coders. Instead of cable -ready tuning, 
the Technics has a cable input, preset - 
table to channel 2, 3 or 4, with a fine- 
tuning button in case the cable box's 
output is a bit off frequency. Other fea- 
tures include front -panel VCR inputs, a 

stereo synthesizer, and a switchable 
equalization curve to "help reduce irri- 
tating buzzing bass and hissing treble" 
heard from many VCRs. 

If you only want to update your tun- 
ing facilities, and not your entire sys- 
tem, Pioneer's TX -V1160 AM/FM/TV 
tuner ($329.95) may be just the thing; it 

picks up UHF as well as VHF sound, 
and has MTS/SAP decoding as well as 
simulcast switching. It has presets for 
12 stations each on the FM, AM and TV 
bands, and accepts an optional 
($49.95) remote control. 

Luxman T-407 TV TunerlVideo 
Remote Control Center 

Luxman's T-407 is built on the as- 
sumption that you're satisfied with your 
FM/AM tuner or receiver; it picks up 
only TV bands (VHF, UHF and cable). 
It also has an MTS/SAP decoder, video 
switching facilities, and a wireless re- 
mote control. A Remote Eye (included 
in the $600 price) lets you control it 

from another room. 
Of course, you might consider a true 

video tuner. Proton's 601T, for exam- 
ple, tunes cable as well as broadcast 
TV channels, has the MTS/SAP decod- 
er and FM simulcast switching, in- 
cludes a remote control and fairly elab- 
orate video source switching, and 
tunes in pictures as well as sound (in 
case you have a video monitor handy), 
all for $450. You can even view one 
video source while recording another. 

The combination LaserDisc/CD play- 
er introduced by Pioneer a few months 
back is now also available from Lux - 
man and NAD, giving you a choice of 
color schemes (Lux's is gold, NAD's is 

black). Others may put their brand on 
it, too, before the year is out. 

As Bert Whyte mentioned, every- 
body and his cousin is coming out with 
an integrated AN system (i.e., one in 

which the same remote control works 
both the video and audio equipment). 
To Bert's list of seven companies that 
produce such systems I can add eight 
more-Akai, Fisher, Hitachi, Marantz, 
Mitsubishi, NEC, RCA and Toshiba- 
and I bet Bert and I missed a few 
between us, too. 

Video -ready speakers have also be- 
come boringly common, so I'll mention 
only those few that break the mold to 
some extent. Bose's self -amplified Vid- 
eo RoomMates ($279) are similar to the 
RoomMate speakers they introduced a 

while ago for use with headphone port- 
ables; the main differences that I can 
see are a volume knob, lighter colored 
cabinets, and different inputs (phono 
plugs instead of a 3.5 -mm stereo 
headphone plug), presumably with dif- 
ferent input levels and impedances. 
Options include wall brackets 
($19.95), mounting arms ($39.95) and 
a travel bag ($39.95). 

Audiophiles will be interested to 
learn that Fried and Infinity are bring- 
ing out video -shielded speakers. The 
top three models of Infinity's four Video 
Reference Standard speakers adjust in 

height from 18 to 25 inches, to match 
the heights of the video monitors 
they're used with. The top two (the 
$799/pair VRS-1 and $479/pair VRS-2) 
have built-in amplifiers; the $299/pair 
VRS-3 seems to be a VRS-2 without the 
amp. Both Naiad and Speakerlab now 
make TV bases with built-in, high -qual- 
ity speakers; Naiad also has a small 
amp for video use. 

Enough! A 
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Nile Rodgers may be the hot- 
test and the hippest producer 
on the pop music scene today. 
He could probably claim that 
title simply on the basis of 
his production of Madonna's 
smash -hit LP, Like a Virgin. But 
his credits also include a list of 
extremely commercial yet hard- 
ly mainstream hits such as Da- 
vid Bowie's Let's Dance, Mick 
Jagger's solo -debut album 
She's the Boss, which he co - 
produced with Bill Laswell, and 
"The Wild Boys" single for 
Duran Duran. He has also pro- 
duced records for Diana Ross, 
Jeff Beck, Peter Gabriel, Deb- 
bie Harry, Johnny Mathis, lnxs, 
Kim Carnes, and Sister Sledge. 

In addition to his impressive 
record as a producer, Rodgers 
is one of the most sought-after 
session guitarists around, and 
in fact he says he primarily 
thinks of himself as a jazz gui- 
tarist. He can be heard on many 
of the records he's produced, 
and on others such as Hall and 
Oates' Adult Education and The 
Honeydrippers' EP. 

Rodgers' greatest success 
as a musician came when he 
teamed up with friend and pro- 
ducing partner Bernard Ed- 
wards to form the group Chic in 
1977. The group's first single, 
"Dance, Dance, Dance (Yow- 
sah, Yowsah, Yowsah)" went 
gold. Chic's second album, 
which went double platinum, 
contained the single "Le 
Freak," one of the biggest hits 
of the disco era. The third re- 
cord also went platinum, in 
1979. Rodgers' latest solo al- 
bum, B -Movie Matinee, was re- 
leased earlier this year by 
Warner Bros.-T.F. 

I wish I had known you were in the 
house band at the Apollo Theatre 
when 1 was doing my book on the 
Apollo; I would have interviewed you 
then. How did you end up there? 

I was working for Sesame Street and 
Loretta Long. Her husband was Peter 
Long, and he was the manager or 
something at the Apollo. 
Yeah, he was the PR guy. 
Ah, so now I know what he really did. 
When the Apollo was looking for a gui- 
tar player who could read, Loretta said, 
"Hey, why don't you try Nile out, he 
seems to be really great with the Sesa- 
me Street stuff, so check him out." I did 
the first job and they liked me at the 
Apollo, so I stuck around. I guess I was 
around 19 because everybody was 
going to the Manhattan School of Mu- 
sic. This was the early '70s, right there 
at the end, when the whole thing [at the 
Apollo] was starting to wind down. 
They started booking other stuff in 

there. It got weird .... I'm sure I did 
some of the last few gigs there. 
What kind of music were you listening 
to then? 
At that time it was jazz, basically. A lot 
of rock 'n' roll. Blues. The thing is, I had 
been into rock 'n' roll and blues and 
stuff earlier, so of course I continued to 
listen to it. But at that time in the '70s I 

was more fascinated with jazz. When I 

was working at the Apollo I had money, 
so I could buy any record at that point. 
That's interesting because we're about 
the same age, and that's when I start- 
ed to get into jazz, too. In the early '70s 
rock 'n' roll seemed to be getting pret- 
ty boring. 
Yeah, it was getting boring. Especially 
after Hendrix, and because of the poli- 
tics and stuff. It didn't seem to have 
that color and that flare it had when 
Hendrix .... You know, a lot of people 
died around the same time, too. And 
even if you weren't a big Doors fan or a 
big Joplin fan or whatever, still just the 
impact of it all happening around the 
same time seemed like, "Damn, this 
isn't the right stuff!" 
You were at the forefront of the disco 
movement with your group Chic in the 
'70s, and with your production of 
groups like Sister Sledge. I wonder if 
this turn away from rock to jazz had 
any direct impact on the way disco 
developed as a sound. 
Disco was always a sort of ambiguous 
category to me in those days. I thought 
that disco meant anything you wanted 

42 AUDIO/SEPTEMBER 1985 



AUDIO/SEPTEMBER 1985 43 



isco music was more 

sophisticated than any Y 

other type of pop 

... ever played and I've 

played everything. 

to do as long as the drums went [he 
mimics a fast drumbeat]. That's what I 

thought. So what we did in Chic was 
basically play jazz. My first records, my 
own stuff, my compositions or the re- 
cord dates where I was in charge, we 
basically did updated versions of jazz 
songs. The first formal arrangement I 

did was "Bess, You Is My Woman 
Now." Then we did "Air Mail Special." 
And we got a lot of really great players 
together and we went in and did disco 
records, but we were playing jazz. We 
wereplaying all the changes. We just 
changed the beat and the groove 
around. 
So there was a connection between 
the jazz you were listening to and the 
disco you were playing? 
Oh, absolutely. We wanted to be 
known as players, so when we decid- 
ed to play pop music we thought all we 
had to do was take really great jazz 
songs-because we loved the melo- 
dies, we loved the heads-and just 
play those and give them a funky feel- 
ing and they'd be happening. 
You once said you turned to disco out 
of necessity. What did you mean by 
that? 
Well, disco was the music that was 
really happening at the time. We were 
a bar band, basically, Bernard Ed- 
wards, Tony and I. We were just doing 
the Top 40. We were gigging from 
place to place. What the Top 40 con- 
sisted of then was rock 'n' roll tunes 
from Thin Lizzy and groups like that, 
but the bulk of the stuff was disco 
songs. The Trammps and The Bee 
Gees. This was when Saturday Night 
Fever was happening. Cocomotion, 
Donna Summer, Silver Convention, 
that was the stuff that was really hap- 
pening. This was what was on the ra- 
dio and the Top 40, so consequently 
this is what was in our repertoire. From 
doing gigs, you grew to like it. I've 
always liked whatever I've played. I'm 
not anti any type of music. I used to 
play in folk bands when that was hap- 
pening. Bluegrass, I still like bluegrass. 

I started to really enjoy playing pop 
music. Then I started to try and write it. 

Anyway, so we had a rock 'n' roll 

band or a jazz fusion kind of rock 
band, and we weren't really getting 
anywhere. Everybody liked our tapes, 
but when they saw us, because we 
were basically a black band, I guess 
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[they thought] the sound was sort of 
black because of our vocal sound. 
When I listen to the tapes now I say this 
is total nonsense, how could they ever 
know? We didn't sound like a black 
band. We weren't singing like Earth, 
Wind and Fire, we were singing like 
The Stones. That's where we were 
coming from at that time. But anyway, 
we couldn't get a record deal until we 
did "Dance, Dance, Dance." Now 
meanwhile, we had been writing songs 
all along, but they were all rock 'n' roll 
songs. Power chords and the whole 
bit. As soon as we did "Dance, Dance, 
Dance," our first disco song, we got a 
record deal. 
So that's what you meant by out of 
necessity-they would not accept a 
black band playing rock 'n' roll? 
Absolutely not. They definitely would 
not, there's no question about it. And 
they loved our tapes. They used to 
keep them at all the record companies, 
but when they looked at our pictures or 
when they'd meet us, they'd say, "How 
do you market these guys? Who's their 
audience?" We would say, "What do 
you mean, how do you market us? You 
market us to the same people who are 
buying the records we buy." It just 
didn't make sense. 
You've said and others have said that 
the white New Wave groups now and 
in the recent past are just doing disco. 
Yeah, it's true. It's funny because it's 
actually hip now. A lot of the bands that 

I meet, especially those who came out 
of the whole New Romantic phase, 
they love the word disco. They think it's 
a cool thing. When they're sitting down 
writing a song they say, "I want some- 
thing that's a real disco kind of re- 
cord." They're into it. It's a great thing 
to them. I can just remember when 
they had the whole backlash, the Disco 
Sucks campaign. This is very funny. 
We went to a party for Record World or 
Cashbox, or one of those magazines. It 

was in a club, a restaurant in the front 
and a disco in the back. Because at 
that time disco sucked-it was the fun- 
niest thing you could ever imagine- 
nobody would go to the disco. They 
were all afraid [laughter]! We were dy- 
ing. Bernard and I walked in and ev- 
erybody was packed in like sardines in 
the front part because they were so 
terrified to walk into the disco. It was 
such a bad word. Meanwhile, the num- 

ROB SABINO, ADRIAN BELEW, PETER 
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ber -one record was "Funkytown." It 
was the funniest thing I'd ever seen in 
my life. I said, "Damn, these are the 
people in my industry. These are the 
hip people. These are the people who 
grew up with rock 'n' roll. These are the 
rebels. Look at them, they're fucking 
cowards! They're afraid to go into the 
disco!" 
Wouldn't you think this battle had al- 
ready been fought in the '60s by the 
Motown people? This stuff about white 
music and black music. 
No, no. It seems like it's always going 
to be an issue, unfortunately, or at least 
for a long time. You know, when I did 
the Bowie record, I must say David is a 
pretty hip guy to take a chance like 
that, because everybody around was 
saying, "Oh, that'll never happen. How 
can you mix somebody who's great 
like David Bowie with somebody like 
Nile who does disco records? And dis- 
co sucks, everybody! Right? I mean, 
it's not happening." When we sat down 
and talked, he realized I was into a lot 
more. And I don't mean to say that 
disco is not happening. Take it from a 
guy who has played everything. I 

mean, I used to be in blues bands for 
years and I know, man, when I was 
playing in blues bands we were look- 
ing for new ways to play changes. I 

loved it when somebody turned me on 
to a progression. Like, if we had a 
couple of minor seven chords in there, 
wow! This is happening! In fact, disco 
music employed much more sophisti- 
cated chord changes than any other 
type of pop music that I ever played 

GABRIEL AND RODGERS AT 

before. To me, I was playing jazz, just 
with a cool beat, basically. You know, 
with good hooks. 

All that's to say that when I started 
talking to Bowie, we started talking 
about other forms of music. We even 
started talking about opera. He real- 
ized, I guess he probably knew it be- 
forehand, but with musicians it's just 
communication. You want to extract 
from all different styles. Stevie Ray 
Vaughan did all the solos on the Let's 
Dance album, and he's a very strong 
blues stylist. It worked because the 
different things just mesh. You use 
somebody's ears to talk to you through 
their concept. I mean, so what, was 
Stevie Ray Vaughan playing black mu- 
sic? Is he a white guy playing black 
music? Yeah, you can argue the roots, 
but there are a lot of great white guitar 
players who play blues, and they play 
fantastic. When I was a kid-and I 

grew up in basically a serious jazz 
household-I remember my uncle, 
who was a great arranger, always used 
to say to me, "Man, when I was young- 
er I used to think that white cats 
couldn't play, but half the guys in my 
band are white guys." That's ridicu- 
lous. All the great horn players I use 
now are white guys, and they're all 
young, too. So where did they learn? I 

even feel stupid talking about it, actual- 
ly. In my lifetime I know that that's so 
ridiculous. And I know that nobody-or 
at least I hope nobody-is hiring me 
because of the fact that I'm black. I 

know that when I call guys, I've never 
heard anyone say that. 
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DAVID 

believe in technology 

to the highest cyder. 

Like any artist, you 

just have to grab all 

the colors you can get. 

BOWIE 

The weirdest person I've ever had 
work on a record with me is Anton Fig, 
because he's from South Africa. He 
comes in and everybody goes, "Yo, 
man!" He hears all the South African 
jokes, poor guy. Everybody goes, 
"Hey, whoop, I guess this is the first 
time you ever played with black peo- 
ple, hey Anton?" I guess it's some sort 
of issue. We seem to be chipping away 
at the iceberg a little bit now. Now you 
see these great collaborations. I don't 
think anyone even thinks about it. I 

don't think, if somebody calls me up, 
that they. were sitting there talking to 
their manager saying, "Let's call that 
black guy Nile to come and produce 
the record." I don't say, "Hey, let's get 
that white guy Daryl Hall to come and 
sing backup." 
Was that whole "death to disco" thing 
racial? 
I don't know. Of course, I'm sure that it 

was some sort of weird blue-collar 
movement or something like that, peo- 
ple who were saying, "Where are The 
Stones?" Because those types of 
bands really did suffer during that peri- 
od. I'm a pro now, I know what record 
sales were doing in that time. A lot of 
these total unknown people like Silver 
Convention, who were they? They 
came out of nowhere and were topping 
the charts. Donna Summer and stuff, 
just out of nowhere. Stars were com- 
ing. I guess that happens with any new 
movement. Where did groups like The 
Thompson Twins come from? Or Duran 
Duran and Culture Club? Out of no- 
where. So what happened is that these 
new groups were coming and doing a 
lot better than the established bands. 
During those days I couldn't even find 
an Elton John record, and he was my 
favorite. The disco stuff was really hap- 
pening. Everybody was doing disco, 
Frank Sinatra, Dolly Parton, everybody. 
Was disco music really a producer's 
medium? 
More so than any other type of music? 
Yeah. 
No, no. the only thing that happened 
was that for the first time it was a little 
bit more honest .... I guess it was the 
techno stuff, that's what changed it 

around. The fact that drum machines 
were introduced, and sequencers and 
things like that. So if one person could 
do all the jobs, he would do it. In the 
old days it was very rare that you'd find 
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somebody like Stevie Wonder or Steve 
Winwood. Those people were unique. 
You wouldn't see albums where one 
guy played bass, guitar, and the whole 
bit. But since synthesizers came of 
age, one person could go play the 
whole thing. So when disco was popu- 
lar, one or two people could do the 
whole thing. I guess that's where that 
came from. 
But also, weren't a lot of these disco 
groups just manufactured groups that 
some producer put together in a re- 
cording studio? 
Oh, well, come on! That's the history of 
rock 'n' roll! Come on! How many 
bands have you had where they really 
couldn't play? They'd leave the studio 
and the producer would come in at 
night and play the parts right. Or else 
the band would just look great, and 
they'd put them out there anyway. 
You'd see them live and go, "What? 
That's the same group?" Come on, 
that's records, that's not a bad thing. 
It's not an everyday practice, but how 
about The Monkees? They had great 
records. Still some of my favorite re- 
cords are Monkees records. Who 
knows how that stuff was done? I never 
saw The Monkees live. The Archies. 
Big novelty records were all production 
records. 
I suppose you could say the same 
thing about The Sex Pistols, too. 
Yeah, right. There are a lot of bands 
like that. A lot of groups can have weak 
links in the chain. Usually somebody 
else in the band can cover the part for 
a record. We all know about the fa- 
mous Troggs tape. They couldn't even 
get the rhythm track down. I don't 
know if it's a joke or whatever ... . 

What's the famous Troggs tape? 
You don't know about that? 
No. 
Everybody in the recording business 
knows about that tape. After they had 
"Wild Thing" these guys are supposed 
to be out in the studio doing their next 
record. They couldn't even get the 
rhythm track together and they broke 
out into a big fight. Most recording 
studios have this Troggs tape in their 
library. You put it on and you hear the 
guys trying to rehearse the song and 
they can't get it together. Finally they 
start having a fight and they're cursing 
each other out. They're going [with Eng- 
lish accent], "Oh, you fucking asshole, 

you played the thing right the first time! 
You went do, do, do, do, do! Just do it 

again!" Who knows who ended up 
really playing the drum part? I think 
that's a real minor issue. That's like 
saying, when you look at a movie, who 
did what? Who knows what you do to 
get a movie made? Anything that's re- 
corded, the magic should be in the 
recording, in the product itself. A re- 
cord is different from a live perfor- 
mance. That's what you're buying; 
you're buying the record. I saw the 
movie Diva, and they were asking the 
woman who played the diva how come 
she'd never done a record. She says, 
"Because in my concept of music, mu- 
sic is a fleeting moment. It's only meant 
to be enjoyed while it's passing be- 
cause tonight I may sing this and to- 
morrow I may sing that. It's only impor- 
tant while it's happening. It's not impor- 
tant sitting on the shelf." That was sort 
of cool in a way. But records are impor- 
tant because you want to enjoy what 
was captured that moment, that night, 
to be shared with everyone. There are 
a lot of things you can do with a record 
that you can't do on stage. 
So making a record sound like the art- 
ist does on stage is not an important 
factor for you? 
Nah. Totally not. When I first heard 
Hendrrix's Axis: Bold as Love and I 

heard them do that tape flanging thing, 
who knows who thought of that? All I 

know is that I bought a Hendrix record, 
and that thing went [he imitates a tape 
flanging sound]. Who cares who 
thought of that? I was listening to a 
record. It knocked me out. I bought a 
Sly Stone record the other day be- 
cause I want to cover a song. This 
thing had this extreme stereo stuff, the 
whole band over here and a tambou- 
rine on the right side. I thought, "What 
dodo came up with this?" Obviously it 

was hip in those days. I thought it was 
the greatest thing, because basically 
we just wanted mono. We wanted two 
mono speakers. 
Let's talk about electronics a little bit. 
You're a believer in electronics, tech- 
nology, synthesizers. 
Oh, to the highest order. 
You never worry about losing musical- 
ity or soul in the larger sense? 
Never. Absolutely never. As a matter of 
fact, on my album-and I play guitar- 
a friend of mine came in; he had some 

programs of guitar sounds that we put 
into a drum machine that I was abso- 
lutely in love with because of the 
sound. I didn't care that I wasn't play- 
ing the guitar. It was the sound that 
was great to me, and I was making a 
record. I came up with the ideas and 
concepts, and when this record comes 
out it's going to say Nile Rodgers. So 
on one song I did some guitar pro- 
gramming, and some bass program- 
ming. Who care about that stuff? That 
limits your art. It's all just paint, right? 
You just have to grab all the colors you 
can get. If somebody introduces these 
new metallic colors that have bits of 
metal flake in them and gold leaf and 
stuff-all of a sudden you're starting to 
get a texture to your work that you 
didn't have before when you just 
worked with these primary, oil -based 
paints with no other textures in them. 
Somebody introduces a new thing and 
you say, "Damn, look at this great stuff 

I can do." Other people develop styles 
around materials. You can see certain 
artists who develop styles around just 
what they use. Technology just allows 
composers especially to be more cre- 
ative than they have been. I mean, I 

can't play the French horn but I have 
some great French horn sounds in my 
Synclavier. It allows me to interpret the 
French horn the way I hear it. In the old 
days when I had Chic, sometimes it 

was damn frustrating to write out the 
arrangements and listen to them 
played poorly all day. I mean, I'd just 
sit there for hours and hours and 
hours. And I'd say to myself, "Damn, I 

wish I could play cello because I'd 
have it right." 

Of course, the other side of the coin 
is that sometimes you get an interpre- 
tation from a musician that you would 
have never thought of in a million 
years. You can write out a chart for 
somebody, and you're listening to the 
section, and somebody in the back 
makes a mistake and you go, "Wait a 
minute, what was that again?" You say, 
"Wait a minute, that's all wrong," and 
you look at the paper and the copyist 
copied it wrong, but it sounds hip and 
you use it. Of course, you lose that 
spontaneity. 
And musicians lose jobs too, right? 
Not that I know of. 
I mean, if you don't need a string sec- 
tion, that string section is out of work. 
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Yeah, but hell, all my life I've always 
been in the .... You know I went to 
classical school. Hell, how many jobs 
did I get, you know? I never heard the 
concertmaster sitting around saying, 
"Damn, you know, we need to find 
some more pieces for classical guitar 
players. Man, I sure miss that guy who 
used to play in our orchestra." No way. 
Hey, come on. 
Are people just going to have to adapt 
to electronics? Is it like when sound 
came in to the movies? There were a 
lot of people squawking about how 
horrible it was, and it would change 
everything, and it would cheapen 
everything. And, of course, ultimately it 
didn't. 
Well, initially it did because you had to 
get used to the new. You were only 
accustomed to the old. You were ac- 
customed to these great mime artists, 
these people who could emote and 
make you laugh without saying a word. 
So we just had to get used to the peo- 
ple talking. Some of them had terrible 
voices and we couldn't stand them any 
longer. A lot of them were great and 
they continued on. 
Is that where we're at now with elec- 
tronics in the record industry? 
I don't think so. I don't think that it is 

such a major issue at this point. I per- 
sonally think that recorded music and 
live music are two different things. I, for 
one, when I go see bands nowadays 
and I see them playing tapes and 
things like that-I don't come from that 
school-to me that's the funniest thing 
I've ever seen in my life. 
You mean like Frankie Goes to Holly- 
wood? 
Sure. There's a million of them. Big 
ones. Good ones. I'm sitting there go- 
ing, "What is this?" I see the drummer 
go and flick on the tape of a bass drum 
going boom, boom, boom. That's total- 
ly ridiculous to me. I didn't study all 

these years to go play a tape when I'm 
doing a live show. 
So that's jive? 
To me it is. I believe in playing. But to 
me a record is a record. The thing that 
makes me fascinated with records and 
films is, I'm blown away with technol- 
ogy. I don't want to see a film that's 
washed-out black and white like the 
old days, and subtitles on the screen 
and no talking. I want to see more and 
more technology. When they improve 

the sound in the theater to sound like 
the sound in my home, then I'll even 
love it more. I like new things. I want to 
see more innovation. And personally, 
as a composer and as a writer, I like 
the freedom of being able to do my 
own horn parts myself on a synthesiz- 
er, and use my interpretation and know 
that the damn thing is going to be right 
when I get finished playing with it. I 

think that's a great thing. 
What's the cutting edge right now in 
technology, and what are the things 
we can look for in the next few years? 
Right now it's fascinating to me. This is 

the most stimulated I've ever been in 

my whole life. I can't even keep up with 
all this junk I'm buying. To me the most 
fascinating thing, and I know to some 
people this is going to sound like a 

drag .... We're working on systems 
where if somebody who lives in Eng- 
land, say, has a system similar to what 
I have, and he's got a track and he 
wants me to play on it, well, he can 
send it to me over the satellite to New 
York. My system can pick it up. It will 
go down on tape. I can listen to it, put 
my guitar overdub on it, send it back to 
him, and it'll all be digital information. It 

will sound exactly the same as when I 

played it. And it'll be clear as a bell and 
it'll be dynamite. Right there in his 
home as if I were there playing it with 
him. We just transfer the messages to 
each other digitally. The quality is per- 
fect. Now, a lot of people would argue 
about that, but to me that's great, that's 
efficient. Now I don't have to go there 
and move into a hotel, and raise the 
budget $20,000 or even hassle with 
England! I think that's a great thing. In 

fact, that's more communication, not 
less. I can play on your record if you're 
anywhere. 
It sounds like the music industry's 
"global village." 
Yeah. It's all just communication. 
Is that system something that is really 
imminent? 
Absolutely. Maybe in the next year or 
two. Oh, yeah, it's going to be happen- 
ing in a big way. 
How did you make the move from be- 
ing a performer and producing your 
own records to producing other peo- 
ple's records? 
To be totally honest, Chic was only a 
production to us. Chic was not the 
band that we were going to be in. It 

was like what you were talking about 
before, disco being a producer's thing. 
Well, yeah, we were producers, we 
were songwriters. We also sang and 
performed, but we didn't feel that we 
had to go out and represent it. Quite 
frankly, we didn't know if it would be a 
hit or not, because we had so many 
bad things happen to us, plus we real- 
ly wanted to be rock stars. We didn't 
see ourselves just playing in clubs. We 
wanted to be like, all right! [He mimics 
the sounds of a huge crowd, and 
laughs.] That sort of thing. We didn't 
basically want to assume responsibility 
for Chic. We didn't really know what 
this disco thing was all about. We were 
just writing songs that sounded good 
to us, that made us feel great, that 
made us want to dance to them. 
But right from the beginning you pro- 
duced the group yourself with Bernard 
Edwards. There was never any ques- 
tion of bringing in an outside producer. 
We were Chic. But the thing is, we 
weren't necessarily going to be Chic 
forever. 
How did you also decide you wanted 
to be a production whiz for other re- 
cording artists? 
That was purely an accident. Other 
producers were producing us before 
we were Chic officially. And no one 
could get a record from us because 
we were overplayers. We wanted to be 
players! We were musicians. Jazz, 
man! So when a producer came in he 
could never communicate with us and 
make us understand that we were 
making records. Now, this was us; we 
didn't want to be seen as The Mon- 
kees, we wanted to be like Return to 
Forever, that's where we were coming 
from. No producers could get records 
on us. They got records, but they were 
like son of Mahavishnu. 
These were records that never actually 
came out? 
Absolutely never came out. They were 
tapes; they never actually became re- 
cords. No record company signed us. 
We decided to cut our own stuff. It 

started off as jazz, then progressively 
became more commercial. The first 
proper disco record we wrote-it's fun- 
ny to say proper disco record-was 
"Everybody Dance," which was the 
most jazz -like song in our repertoire. 
When we realized that, we did it for 
ourselves-we did this not as a musi - 
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cal representation of ourselves, but as 
what we could do if we wanted to make 
a commercial record. We thought we 
could .. . 

... produce this product. 
Right. When you're actually there do- 
ing it, you think it's something special, 
and something really heavy. So once 
we did it for ourselves we said, "Damn, 
we could probably do this with any- 
body." That's really how cocky we 
were. This was our first record, and we 
went to the head of Atlantic Records 
and said, "You know, we could make 
your secretary a star." This is really 
funny [laughter]. We were 20 -some- 
thing years old and we're in there tell- 
ing the president of Atlantic Records 
that we could make his secretary a star 
because we thought that we had really 
lucked onto something. Not realizing 
that all we had found was songs, and 
people who could play the tracks, and 
people-us-who could make them 
into records. But we didn't know that. 
We thought we had done something 
magical. We didn't realize that all we 
were was just producers, and we just 
happened to be songwriters and musi- 
cians as well, and also I did the ar- 
rangements. 
So when did you figure that out? 
It took a while, because we had all 
these big records. And we didn't real- 
ize that all we were doing was what 
people like Quincy Jones or Phil Ra- 
mone do. I don't really know how they 
produce records because I've led a 
very sheltered life. I've never really 
worked with other producers outside of 
Bernard Edwards. 
Did it take a stumble or two on your 
part? 
Yeah, it took working with Diana Ross 
on Diana. That's when we realized that 
we didn't understand why things were 
going so well for ourselves. We had no 
idea. We said, "Damn, what did we 
do? We wrote a song. We cut a track. 
We went in there and sang it." We 
didn't think we were the greatest sing- 
ers in the world, so why did that work? 
Because it just did. 
So what happened with Diana? 
See, we had never worked with stars 
before. We didn't realize that there was 
a communication thing. We didn't real- 
ize what producers did. We thought 
that whenever we produced a record 
all we did was sit at home and write all 

HALL AND OATES 

ith Chic, we thought 

we'd done some magic. 

We didn't realize we 

were just producers 

who also wrote. 
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MADONNA 

adonna's the kind of 

person producers dream 

about working with. You 

know she'll work on it 

until it's right. 

these songs. Once the songs are writ- 
ten, we go in and cut the tracks. Once 
the tracks are cut, we go in and put the 
backgrounds on. Then we sing the 
lead vocals. That's how we produced a 

record. So it was no different for any- 
one. Sister Sledge, Diana Ross, we 
didn't care who it was. Diana Ross 
walks into the studio and says, "Well, 
how do the songs go?" We said, "What 
do you mean, how do the songs go? 
We're going to go home and write 
them. We don't know how they go. 
What do you want the songs to be 
about?" "Well, my life is here in New 
York and I don't want any of the old life. 
I don't want to talk anything about Cali- 
fornia or my past relationships." I said, 
"Great, so you're coming out with a 

new bag." We wrote that down and 
went home and wrote "I'm Coming 
Out." That's how it worked to us. That's 
it. That's how you produce a record. So 
Diana said, "I'm going to have to hear 
the songs." We said, "Sure, you'll hear 
them when it's time to sing them." We 
had no idea. We thought everybody 
did it that way. We really did. So then 
we got pissed off. We said, "What do 
you mean? You mean you have to hear 
the songs? Oh, so we're auditioning for 
you? What do you mean by that?" She 
says, "Well, I've never just walked into 
the studio and somebody tells me to 
sing, 'I'm coming out, I want the world 
to see.' " We said, "All these big re- 
cords you've had, what do you mean 
you've never done that?" We honestly 
didn't know. We never rehearsed. Re- 
hearsal? I'd never heard of such a 

thing. "Oh, we got to learn the songs 
first and then record them?" I said, "I'm 
a pro, you can teach the song to me in 
the studio and I'll play it." I mean, I 

survived like that at the Apollo. You 
learned the show that morning and you 
had to play it that afternoon. 
But that's not the way records are 
made, you found out. 
But I didn't know that. We had a big 
fight with Diana Ross. She left the stu- 
dio and we didn't see her for months. 
Really? Over this .. . 

Over just the way that we worked. This 
whole thing of, "Well, you come in and 
we'll tell you what to sing, and when 
you finish singing it we'll tell you when 
you can go home." And we're, like, 25 
years old, and this is Diana Ross! Well, 
we truly didn't know. I mean, we 
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weren't trying to be crazy or tough, we 
honestly didn't know any other way. If 

somebody had proposed a different 
sort of way to us, we couldn't guaran- 
tee that the record would sound right. 
Because I didn't know how to do it if it 

wasn't my song. I couldn't imagine 
what the record would sound like. 
She actually remixed the record her- 
self without your approval, didn't she? 
Absolutely. 
And that's the way it came out? 
Shee, boy, did it ever. But, you know, 
what happened is that a really great 
friend of ours, Bob Clearmountain [an 
engineer and producer], listened to 
her version of it and said, "You know, 
Nile, these are great songs, man. You 
can't keep a record like this down. No 
matter how bad this sounds to you, 
believe me, to the people it's going to 
sound dynamite." I said, "Bob, listen to 
it, there's no bass, there's no nothing. 
My guitar doesn't sound like that. 
That's the worst guitar sound I've ever 
heard in my life!" [Laughter.] He said, 
"Nile, trust me, man. It's cool. That's 
how Motown records sound. It's cool." 
He was right. I really was afraid. I was 
terrified. I thought the record was go- 
ing to be a huge flop, just because of 
the sound. It shows how paranoid you 
can get about something like that when 
really, like people say, "If it's in the 
grooves, it's in the grooves." It's hard 
to mess it up. 
You still don't like it, huh? 
No, well, I have the original at home so 
it sounds great to me! 
You play the original? 
Of course. Of course! I have the real 
one, with the real big horn sound. Oh, 
they made a mistake because they 
didn't know that was going on, they 
didn't know how we did the record. We 
built a composite trombone solo which 
is fantastic on my record. On their re- 
cord . the guy made a lot of mis- 
takes-which wound up being cool, ul- 
timately, in the end, because they're 
good players. He didn't make a total 
jerk out of himself. But on mine he's 
really wailing. He sounds fantastic. 
We'll never know. When should an art- 
ist produce himself, and when should 
he go to an outside producer? 
That's a very difficult question to an- 
swer. But let me say this to you as an 
artist finishing my own record: It makes 
you incredibly anxious. I don't know if 

I'm as objective as I'd like to be, even 
though it's a very subjective medium. I 

don't know if I can say, sometimes, if I 

want to go with this thing because it's 
best for the record or because I want 
to appear hip. Do you know what I 

mean? I might want to take this lyric out 
because I feel stupid talking about, 
say, Kellogg's corn flakes, so I put in 
sushi instead to sound hip ... 
Even though Kellogg's corn flakes 
might be better for the disc? 
Right. Whereas if it were your song I'd 
say to you, "Come on, give me a 
break. Kellogg's corn flakes is happen- 
ing, everybody knows about that. So 
what if your snooty, cool New York 
friends know about sushi, big deal!" 
That's the difficult part because when 
you're producing yourself, you're like 
an actor. Now that I've been working 
with films and stuff I see how actors are 
very conscious about how they're com- 
ing off. So they're looking for scripts 
and saying, "Damn, when so-and-so 
says that line he really comes off 
heavy, that sounds dynamite." And 
they go to the director and say, "Can I 

have that line?" You start doing that to 
yourself. You say, "Wow, when so-and- 
so gets that part it sounds really cool; 
maybe if I put that on a guitar, I'll have 
a cool part." It may sound really petty, 
but I'm sure a lot of people get into that 
sort of thing. Because you are talking 
about yourself, and you're molding 
yourself to the way people are going to 
see you. 
Do you think there are a lot of people 
who are producing themselves who 
shouldn't be? 
Yes. But then there are also a lot of 
people who produce themselves who 
do great work. Also, some of the peo- 
ple who I think are great artists allow 
themselves to be produced well. Cer- 
tain people are just fabulous artists, 
and whoever they're being produced 
by, they'll always shine through. The 
artistry is always there. Bowie is like 
that. David Bowie will never not be 
Bowie. He'll always be Bowie, there's 
no way you can change that. Or some- 
body like Jagger. Oh, even a better 
example is Madonna. She'll always be 
Madonna, no matter what. She is one 
of those really special, unique artists 
that .... I swear, I wish a lot of produc- 
ers could work with people like that. 
She's the kind of person you dream 

about. The kind of person you know 
will work on it until it's right. And what's 
right for Madonna is the same kind of 
thing that's right for Bowie-the ques- 
tion is whether the feeling is right, not 
whether they sang it perfectly. If the 
story is being told properly. When you 
hear their records you know just what 
they're talking about. 
Does a Madonna or Bowie know what 
they want when they come into a stu- 
dio, or are they just very receptive to a 
good producer? 
I think they have a very good idea of 
what they want, and they're also very 
receptive. What governs this stuff? 
What's wrong? What's right? Who 
knows what can change it from day to 
day? I can wake up in the morning with 
a very clear picture of how a song is 
going to be, and I get to the studio and 
it just doesn't work. You don't like it, 
even though you were clear on it. It's 
just not happening. So if somebody 
suggests a better way to do it, sure, 
you can fight it and just insist that your 
way is happening because you wrote 
it. Or else you go along with it and try 
and develop it with him. It's having 
very strong editing powers-that's 
what I think a good producer is, a per- 
son who can take their ideas and stop 
them, like that, in an instant, and let 
their minds be free and listen totally to 
what somebody's got to say. Some- 
thing new. That's what makes a person 
a good, receptive artist or producer. 
That you can stop your idea and totally 
grasp what another person is saying 
and either develop it with him or make 
the decision right on the spot, "Nope, 
it's not happening, let's move on to 
another idea." That's my payoff in this 
business. What I get out of the record 
is the enjoyment of those moments 
when that happens. And it happens 
every day, 20 or 30 times a day. To be 
able to stop and create something out 
of just a shell of something that was 
there. 
And you have that power to say, 
"Nope, it's not happening," even with 
a Bowie or a Jagger? 
Yes. I think that's my greatest asset or 
my greatest value to a person, the fact 
that I'm a songwriter. I write melodies 
all day. So if you come in and you have 
a song, and you say there's some part 
that just doesn't make sense to you, I 

can give you a thousand suggestions, I 
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hope. Some days I can't, but those are 
the days we just go home early. 
That happens from time to time? 
Oh, man, it happens all the time. 
Do you consider yourself a good tech- 
nician on the board in a studio? 
Oh, no. Heavens no. I mean, I know 
how it works, and I can work a board if 

I have to. But I'm not an engineer/ 
producer. I didn't go to engineering 
school. This would be Greek to me 
except that I've been doing it so long 
that I know what it all does now. Plus, I 

have a little studio at home, and they're 
all the same. I truly believe in great 
engineers. That's the thing to me. Dig 
this, I'm really simple when it comes to 
music. I think that first you have a 
song. Then everybody connected with 
that song has to make the song better, 
no matter who it is, whether it's the 
assistant engineer, the singer, the 
bass player, the guitar player, every- 
body's got to make it better than what 
you did at home by yourself. If I come 
in and think I have a good song, re- 
hearsing with my band, when I come in 

and play it you got to make it better 
than what I just did. / can make it as 
good as I made the demo at home. 
Anybody can do that. 
Let's talk about some of the people 
you've worked with as a producer. 
Let's start with Jagger. You did three 
cuts on his solo record. How did that 
come about, and was he a little ner- 
vous about making his first solo? 
Outwardly, no. Inwardly I'm sure he 
probably was nervous. If he says he 
wasn't, then I like him even more than I 

like him. I think he's great. How could 
you be in The Rolling Stones and be 
Mick Jagger and not be nervous about 
making a solo record? Damn, if he isn't 
nervous then he's really hip [laughter]. 
I'm nervous! 
Were you nervous working with him? 
No. I'm never, never nervous working 
with people. No, I mean I was nervous 
making my own solo record, so I know 
Jagger had to be nervous. 
Did the songs come together relatively 
easily? 
Well, you know, we had a feeling -out 
period of him starting to understand 
my sounds, and me understanding his 
sounds, and his technique and my 
technique. Finally, talking worked 
everything out. When Mick Jagger 
said, "Nile, get the hell out of the studio 

and get in the control room," I said, 
"Now I know what you want!" [Laugh- 
ter.] Then I understood. I said, "Right, 
Mick. Gotcha, pal!" And then I really 
dug it. As soon as he said that to me it 

was very clear. But for two weeks it 

was like boxers trying to feel out .... 
got that punch in. Great. Well here's a 
couple more. After that we were cool. I 

realized he wanted a producer -pro- 
ducer. He wanted me in there working 
on sounds. He wanted me to capture 
the moments, these fleeting bits that 
would go by and he'd say, "Whoops, 
that's it-hold on to that thing." I 

couldn't do it if I'm out in the studio 
jamming, because my music is fleeting 
too. And I'm hanging out with all the 
guys, and we were losing stuff. That's 
the way he makes records, whereas I 

make my decisions right on the spot. 
On every record that I do there's only 
one copy. I don't have two versions of 
anything. Either it's happening or it's 
not. With Mick, he's from a different 
school, sort of like Bryan Ferry. They 
want you to play everything possible 
and then they'll figure out which parts 
are hip, and then ask you to refine that. 
Are you going to be doing the new 
Stones record? 
No. We were talking about this for a 
long time. I guess I can't say no, be- 
cause I don't really know what stage 
they're in. He's in town now so I guess 
I'll ring him and see what the deal is. I 

would think it's probably good for them 
to try and do it by themselves. It seems 
to be working out. 
But you'd like to do it, obviously. 
Of course. Who wouldn't want to do 
The Stones? 
Do you like being a session musician? 
I know, for instance, you played guitar 
for Bryan Ferry. 
I love being a session person. I have a 
philosophy about that too: I don't learn 
my own songs and I don't learn your 
songs, either. I don't rehearse. You 
give me the chart when I get to the 
studio. Either you give me the chart or 
I'll learn it with the band or whatever. I 

play my best guitar on your record. 
Let's go on to some others you've pro- 
duced. Jeff Beck-was he a hero of 
yours as a guitar player? 
Serious hero. Jeff, he's the man to me. 
He's the greatest guitar player alive 
today, in my opinion. He plays what I 

would like to hear more than any other 

guitar player. When I worked with Jeff I 

had a different concept in mind. I want- 
ed to make a record with somebody 
like that very accessible. I want other 
people to enjoy Jeff Beck's guitar play- 
ing as much as I do, and the way to get 
that out there is to have him on a song. 
Not just great fusion records, which I'm 
sure he can do forever without me. I 

wanted to give him songs that people 
would sing. So that's what I tried to do. 
I tried .to say to him, "Like 'Beat It.' " 
The reason why Eddie Van Halen's 
solo is so great on "Beat It" is not just 
because it's great-it is, and he plays 
great solos all the time-but because 
of the fact that it's on that cool song! 
That's what makes it really happening. 
Was Beck there for that? Did he under- 
stand that? 
Oh yeah, sure. We talked about it a lot. 
He likes my songs. We had a good 
time. 
That's not a problem for someone who 
came out of the '60s, the long -guitar - 
solo era? 
Well, I let him play long guitar solos 
[laughter]. 
How about Duran Duran? 
Duran Duran is not quite the same as 
these other people. First of all they're a 
group. It's a completely different rela- 
tionship than with a 'solo artist. When 
you're dealing with a group it's almost 
like first you have to be the den mother, 
like a Boy Scout troop. You have to 
gain the respect of everyone, which is 

cool. I don't have any problem with 
that. Duran Duran were fans of mine 
before I worked with them. They loved 
Chic music, so that was great. Plus, 
there were a lot of Duran Duran songs 
that I liked as well. Bands are a very 
different animal. You have to deal with 
the personalities collectively and indi- 
vidually. And I work best on a one-to- 
one basis. I just grew up working with 
individuals. There's a lot of psychology 
that goes into production because 
these people are stars and you abso- 
lutely have to respect that. I always feel 
that I work for you, not that you work for 
me. I don't even feel like I work with 
you. I'm employed by you. And I think 
that it's your record, and you got to 
give a person that. So when it's five 
people and you have to give them their 
records individually and collectively, 
it's rough. But I get along great with 
Duran Duran. 
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Do they make records as great as their 
videos? 
They make great videos. They make 
good records too. I mean, some of 
their songs I like more than others, but 
that's true of any artist. I guess Duran 
Duran probably falls under more criti- 
cism because of the audience they ap- 
peal to. If they appealed to older peo- 
ple like Bryan Ferry does, I guess 
they'd be really hip. Their songs are 
cool. Like "Don't Say a Prayer." When I 

saw them live I was crying when they 
did that song. I was standing on the 
side and I heard this [he mimics the 
rhythm] and it sounded so beautiful to 
me the tears started streaming down 
my face. Madonna looked at me and 
went, "Yo, brother, where're you com- 
ing from?" 
And Madonna? 
Madonna is the greatest, I don't care 
what anyone says. Madonna is so cool. 

I said this to Diana Ross, too. I said, "I 
wish everybody were like Madonna, in 
a weird way." I like the fact that she's 
the hardest working person I've ever 
seen in my life. She was here in the 
studio before me most of the time. 
She'd swim like miles every day before 
she came to sing. That kind of dedica- 
tion I don't see too often. It makes you 
feel proud. It makes you feel dedicat- 
ed. It makes me say, "Hmm, maybe 
I'm getting a little fat here around the 
middle. Maybe I should go practice." 
Is she a great singer? Does she really 
care about being a great singer? 
I don't know if she cares about being a 
great singer. I think she cares about 
being a good singer and being a good 
storyteller, and that's what singing is 
about to me. That's all that it's about. I 

mean, is Bowie a great singer? What's 
a great singer? I mean, yeah, Aretha's 
a great singer. But Bowie is a great 
songster. He tells the story and he 
means it. He delivers the story. To me, 
I'd rather work with somebody like that 
than a great singer, because I make 
records. I'm not really capturing what I 

consider in my head great live perfor- 
mances. I'm making a contrived thing 
for a specific type of artistic state- 
ment-a record. So even if you sang 
the same part five times, who cares? If 
the fifth one is right, that's the one that 
goes on the record, not the first one. 
Because this is captured forever. You 
want it to be dynamite. LEI 
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y goal isn't to capture 

live performance. 

I'm making a contrived 

thing for a specific 

artistic statement. 
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GRAY 
MARKET: 
Is It Worth 
The Price? 
DANIEL C. SWEENEY 

Few consumers know the gray 
market by that name. The term is 

industry argot, an insider's des- 
ignation for a certain part of the mar- 
ketplace. And yet the audio gray mar- 
ket probably touches the majority of 
audio equipment purchasers at one 
time or another-and it touches them 
in ways that directly affect the worth 
and usefulness of their investments in 

both hardware and software. 
To understand the impact of the gray 

market, we must first know its scope, 
dimensions, operations, and, most sig- 
nificantly, its functions-its reason for 
being. 

The gray market arises primarily as a 
response to the unfulfilled desires of 
consumers. If some item is desired 
and desired strongly, and yet is not 
easily obtainable (either because it is 

not distributed through a regular mar- 
ket channel or because the price for 
the item is perceived as unaccept- 
able), then the impetus is there for the 
formation of some new channel for the 
delivery of goods. If that new channel 
is not sanctioned by the manufactur- 
er-and frequently it is not-it can be 
designated as gray market. 

Gray market may be defined very 
simply as an irregular and unsanc- 
tioned mode of distributing a product. 
It can be distinguished from the black 
market by the lack of anything illicit in 

the transactions. Gray market bypass- 
es a manufacturer's local authorized 
distributors, but it does not violate any 
trade laws. 
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In the manner of broad definitions, 
this is all quite abstract, but the gray 
market itself is never without concrete 
manifestations. Far from being some 
economist's hypothesis, several re- 
moves from the actual movement of 
goods, the gray market is always firmly 
rooted in the consumer's cravings for 
very specific products. Here's an eX- 

ample of what I mean: 
My first significant audio purchase 

was made through the gray market, in 

1980. At the time I wished to buy a pair 
of Acoustat Model II electrostatic loud- 
speakers, a very hot item among 
knowledgeable consumers. Acoustat 
speakers were, at that time, esoteric 
audio components subject to price ri- 

gidity-in other words, no authorized 
dealer was likely to discount them. In 

1980 I did not understand the workings 
of the esoteric wing of the industry, 
and I felt that the unspoken stricture 
against discounting was unfair. I was 
determined to get the speakers at a 

discount, and I succeeded. I bought 
them through the gray market. 

Today, as then, a minor industry ex- 
ists for customers who want esoteric 
goods but who perceive the list prices 
for such goods to be unfair. The gray 
market accomodates these customers. 

The gray market also accomodates 
far, far greater numbers of customers 
interested in fast -selling, low -end items 
such as boom boxes, portable cas- 
sette players, cheap auto radios, and 
the like. Here availability rather than 
price is the chief force in stimulating 
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" The person 

who buys gray 

goods is not 

someone who 

wants a lasttop 

relationship with 

a manufacturer. 

the gray market, and some interesting 
distortions occur on the wholesale lev- 
el. At some point, supply through regu- 
lar distributors does not keep up with 
demand for a particular product, but 
prices do not rise as per classical mar- 
keting theory because of fierce com- 
petition among retailers, which works 
to keep retail prices just a few percent- 
age points above dealer cost. Unable 
to increase their profits by driving 
prices up, retailers must do high vol- 
ume just to stay even, and to do vol- 
ume they must enlarge their supplies. 
This they do by patronizing unautho- 
rized distributors-gray marketeers, as 
it were. The end result of gray -market 
purchases by ordinary retailers is that 
significant numbers of consumers buy 
gray without ever knowing it. 

In the low end the gray market is as 

much the creation of the legitimate re- 
tailer as it is of the consumer, while in 

the high end the established retailer 
tends to be bypassed. In the high end 
the customer who buys gray usually 
has some idea of what he's getting 
into, whereas the low -end customer is 

completely in the dark. The distinction 
is important because, while both types 
of customer are at risk, the high -end 
buyer is more likely to have accepted 
the risk as a condition for obtaining a 

discount. 

No one knows how big the gray 
market is. Joe Abrams, national 
sales manager for Sumiko, a 

high -end company which has suffered 
considerably at the hands of gray mar- 
keteers, estimates the gray -market 
share in audio at no more than 1%. Jay 
Frank, a Southern California retailer 
with extensive experience in buying 
gray -market goods wholesale, be- 
lieves that these products account for 
over 50% in the low -end portable mar- 
ket, but much less in the mass market 
and in the high end. Mike Detmer, na- 
tional sales manager for Stax Kogyo, 
another company which has consider- 
able problems with gray -market distri- 
bution, guesses that less than 10% of 
his company's output passes through 
the gray market. 

In fact, gray -market share varies 
widely from one level of the market to 
another and from one company to an- 
other. Because the gray market is, by 
definition, irregular, its market share 
tends to fluctuate both overall and on 
each individual level, as new sources 
of supply open up and established 
ones constrict or vanish. 

Since the consumer is the founda- 
tion of the gray market, let's examine 
him for a moment. In most cases, he's 
someone who buys on price. Gray - 
market goods are generally considera- 
bly cheaper at the retail level than nor- 
mally distributed products, and dis- 
counts can be especially large in the 
case of high -end and esoteric prod- 
ucts. In Los Angeles, for example, Na - 
kamichi Dragon cassette decks were 
recently selling for approximately 
$1,100 on the gray market. Normal re- 
tail cost is $1,800. In the same city, 
Esoteric Audio Research 509 vacuum - 
tube, mono amplifiers, which normally 
sell for $2,600 per pair, retail, were 

recently going for $1,000 per pair. 
These are extreme examples, but they 
indicate the substantial savings which 
can be had by buying gray. 

In the middle and lower portions of 
the market, where discounting is usual- 
ly the rule, price differentials will not be 
so pronounced. Jay Frank states that 
gray -market Sony Beta movie cameras 
have been offered at certain Los Ange- 
les retail establishments at less than 
dealer cost, though typically margins 
on video equipment are very low any- 
way-as little as five retail percentage 
points above dealer cost. Frank further 
states that gray -market portables rou- 
tinely sell at or below dealer cost in the 
Los Angeles area, though, here again, 
legitimate retailers normally maintain 
profit margins of less than 10 points. 

In the high end of the gray market, 
where the dollar differentials are great- 
est, the customer who patronizes the 
gray market tends to assume a distinct 
form. "He's a one-time buyer," says 
Mike Detmer of Stax Kogyo, who's 
spent countless unpleasant hours con- 
fronting such customers over warranty 
issues. "He is not the individual who 
would buy our product ordinarily or 
who would want to form a lasting rela- 
tionship with the company." 

"He's a person after a deal, above 
all else," says Peter McGrath, owner of 
the prestigious Sound Advice, a high - 
end salon in Coral Gables, Florida. 
"He's a person with no understanding 
of the importance of dealer support or 
of the fact that many esoteric products 
are only as good as the dealer who 
sold them because of their demanding 
setup requirements." 

The gray market also serves the indi- 
vidual impatient to embrace the latest 
technology. The Japanese audio in- 
dustry commonly introduces new 
product categories in the home market 
as much as two years prior to the North 
American introductions. Word of the 
innovations reaches the U.S. and de- 
mand builds among the knowledge- 
able. For example, Compact Discs 
were available in Japan and Europe 
some time prior to their appearance in 

the U.S., and in 1983 many, many 
gray -market discs appeared in the 
U.S. to satisfy American demand. Now 
that CD production has moved State- 
side, gray -market CDs have largely 
disappeared, but in the future we may 
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expect to see gray -market distribution 
of other as yet unreleased new tech- 
nologies. 

Not surprisingly, the most consistent 
customer for gray -market goods is the 
retailer himself-usually the mass -mar- 
ket retailer. The reason is simple. Once 
gray -market products of a certain 
brand become readily available in a 
given geographical area, prices at the 
retail level are affected radically. Mass - 
market products on the wholesale gray 
market usually sell for at least 20% 
below their cost from authorized U.S. 
distributors, and they're sold to any- 
body with the money. Unauthorized 
dealers rush to buy the product, as do 
dealers who are authorized to sell the 
same brands as those being sold on 
the gray market. In other words, deal- 
ers will end up selling unauthorized 
merchandise in the very lines they're 
authorized to carry. 

"You have to do it to survive," says 
the general manager of one $20 million 
chain in the deep South. "If your com- 
petitors are selling at below your cost, 
what are you gonna do?" 

We can certainly sympathize with 
the retailer in such a predicament, but 
we must also question his treatment of 
the consumer who ends up buying a 
gray -market unit, without valid factory 
warranty, from a retailer designated as 
an authorized representative for the 
brand. Gray -market goods are often 
meant for use in Asia and are not de- 
signed for U.S. line voltages or broad- 
cast standards; selling them as equiv- 
alents to models designated for the 
U.S. seems perilously close to fraud, 
especially under the auspices of an 
authorized dealership. 

Not all dealers go to the gray market 
because of price wars, though. Most 
manufacturers impose some standard 
requirements on the retailers to whom 
they sell, such as stated credit ratings, 
service and installation abilities, whole - 
line orders, minimum monthly orders, 
position within a given local market, 
adherence to unspoken pricing struc- 
tures, etc. Retailers who can't meet 
manufacturers' requirements, or who 
are seeking highly desirable restricted 
lines, have no choice but to go to the 
gray market. 

The wholesale gray market can also 
include the proprietor of the audio sa- 
lon, the very individual who often is 

quickest to decry the activities of the 
gray market. High -end dealers occa- 
sionally buy small specialty items not 
distributed in the U.S., particularly pho- 
no cartridges. The appearance of 
nearly unobtainable exotica in his shop 
lends the retailer a certain distinction, 
and purchasing such distinction is rel- 
atively inexpensive. High=end dealers 
sometimes also engage in another 
form of gray marketeering known as 
transshipping, which I will discuss later 
in this article. 

The gray market is not the mirror 
image of normal retail distribu- 
tion structures, and not all prod- 

ucts are readily obtainable through it. 

The gray market tends to operate only 
where shortages, rigid pricing struc- 
tures, and limited authorized distribu- 
tion result in considerable unmet de- 
mand for a product. 

By far the greatest amount of gray - 
market activity is in the area of blank 
tape. Tape in the past has been sub- 
ject to enormous markups by autho- 
rized distributors and the pressure for 
lower prices has been intense. Proba- 
bly more than a quarter of the blank 
cassettes sold in the U.S. now are gray 
market in origin, and they are sold in 
every imaginable type of retail outlet. 
Much of the tape comes from India 
and Southeast Asia where the cassette 
is, by far, the dominant audio medium. 
The Southeast Asian demand for blank 
tapes is enormous and insatiable. Di- 
verted shipments in the millions of units 
scarcely affect the supply, and Japa- 
nese manufacturers may well lack the 
ability, and perhaps the will, to regulate 
distribution closely in that market. 

In the area of hardware, gray -market 
goods appear at every level but they 
predominate in the low -end portable 
market, where gray marketeering is 
ubiquitous. In brand -name component 
stereo, supplies of gray -market goods 
are apt to be very erratic, and many 
brands virtually never make it through 
the gray -market pipeline due to tight. 
control by manufacturers over retailers 
and distributors alike. 

The principal branded components 
appearing on the gray market are ei- 
ther Japanese or British in origin. In 
general, American audio products, 
now consisting chiefly of branded 
loudspeakers and high -end electron - 
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ics, seldom appear on the gray market 
because American manufacturers are 
able to trace sales to unauthorized 
dealers and to cut off distributors or 
retailers who make such sales. 

As might be expected, Japanese 
components form the biggest pres- 
ence on the gray market, but they vary 
in availability considerably from one 
brand to another. Yamaha has begun 
to appear on the gray market recently, 
and Kenwood is common there, while 
Pioneer, once prevalent, is now entirely 
absent. The giant Sony Corporation 
has long had serious problems from 
gray -market distribution in the U.S. 
Perhaps the hardest hit have been Na - 
kamichi and Stax, both of which are 
relatively small companies marketing 
select, high-priced components and 
neither of which has sufficient staff to 
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