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This is Nakamichi 

Nakamichi Digital Sound 
A product of the recording experience 

OMS -1000 
Optical Memory System 

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. 

M9-7 
Remote control, 24- 

ccmmand memory. and 
direct access to any track 

and index number- 
advanced features for our 

nost sophisticated CD 
. 

player. 

Nakamichi 

OMS -7 sound thanks to 
4X-Oversampled Digital 
Filters, Dual DIA 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 



JGINTS:10 mg. "tar", 0.8 ang. nicotine, KING 17 mg. "tor", 
1.3 mg. nicotine, 3v. per cigarette 6y, FTC method. 

1984 R.J. REYNOLDS TORACCOiCO. 

M mi. 

Share the spirit. 
Share the refreshment 

Warning: The Surgeon General Has Determined 

That Cigarette Smoking is Dangerous to Your Health. 
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This isn't just another pretty face. It's a 
masterpiece of electronic sophistication 
and technical wizardry. 

One look at its dazzling FL display 
gives you instant verification of station 
frequency, memory program number, 
output and input source, Acoustic Mem- 
ory settings and virtually every other 
AA -A45 receiver operating function. 

You'll find AKAI innovations like Direct 
Access Volume Control. Just one of 
many computer -controlled functions, 
it responds with instantaneous volume 
settings at the touch of a bar. A special 
safety circuit automatically prevents 

abrupt volume increases and resulting 
performance problems. 

Tuning is also at your fingertips, thanks 
to 20 Station Random Pre -Set Memory. 
An advanced tuner section that incorpo- 
rates quartz frequency synthesis for 
continuous, drift -free reception. 

There's even a Zero -Drive circuit that 
eliminates distortion and negative feed- 
back. A Dual Pole DC Servo Circuit for 
greater signal resolution and musical 
fidelity. And an MC head amp with Moving 
Coil Cartridge compatibility. 

But the thing you'll really love about 
the AA -A45 is its reasonable price. 

Because while a lot of companies 
can design a receiver that an 

audio buff would love, 
AKAI's also designed one 
that you can afford. 

For more information 
on AKAI's full line of 
receivers, write to AKAI 
America, Ltd., P.O. Box 
6010, Compton, CA 90024. 

AKAI 
Enter No. 3 on Reader Service Card 



PRECEDENT 
Never, in the history of audio, has response to a tuner equalled the 

acclaim received by the CARVER TX -11 FM Stereo Tuner with the 

Asymmetrical Charge Coupled FM Stereo Detector. 

"Breakthrough in FM tuner performance: Carver TX -11:' 

"The significance of its design can only be fully appreciated by 

setting up the unit, tuning to the weakest, most unacceptable stereo 

signals you can find, then pushing those two magic buttons" 
"Separation was still there; only the background noise had been 

diminished, and with it, much of the sibilance and hiss edginess so 

characteristic of multi path interference" 
"A tuner which long-suffering fringe area residents and those 
plagued by multi -path distortion and interference have probably 

been praying for." Leonard Feldman Audio (December, 1982) 

"It is by a wide margin the best tuner we have tested to date" 
"What distinguishes the TX -11 is its ability to pull clean noise -free 

sound out of weak or multi -path ridden signals that would have you 

lunging for the mono switch on any other tuner we know of" High 
Fidelity (January, 1983) 

"...enjoy the music and forget about noise and distortion: 
"under conditions of weak signal stereo reception the effectiveness 

is almost magical" Ovation (December 1982) 

"A major advance... "Its noise reduction for stereo reception ranged 

from appreciable to tremendous" "It makes the majority of stereo 

signals sound virtually as quiet as mono signals, yet it does not dilute 

thestereoeffect'JulianD. Hirsch, Stereo Review(December, 1982) 

Audition this superlative instrument incorporating Bob Carver's 

latest circuit refinements at your authorized CARVER dealer. 

And Now... 
If you have substantially invested in another stereo FM tuner-or 
perhaps in a receiver-you will appreciate the CARVER TX1-11. 

The TX1-11 embodies Asymmetrical Charge -Coupled technology in 

a sophisticated add-on high fidelity component. 

For a 20 dB improvement of the stereo quieting (that's 10 times 
quieter!) and a 1OdB improvement in multi path noise reduction, 
simply connect the CARVER TX1-11 between your FM stereo tuner 
and the pre -amplifier or through the tape monitor/external pro- 

cessor loop of present system. Hear fully separated stereo FM 

reception with space, depth and ambience-only hiss, noise and 

distortion is eliminated. 
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OFF -VOLUME 
PROG!PLAY-PG5. 

LANCE -Pptt 

Most car audio systems can deliver :he 
sound of performance. Enough sound to 
exceed the human ear's threshold of pain. 

But if your taste in music runs the 
gamut, from the smash of Heavy Metal to the 
intricate passages of Mozart, volume alone 
isn't enough. Without sonic excellence, loud 
sound is just so much musical mush. 

PLAY IT GOOD AND LOUD. 
Now you can have it both ways with 

Yamaha car audio. The system that takes some 
of the world's finest home component; perfor- 
mance and puts it on the road. 

Yamaha cassette -receivers utilize inde- 
pendent dual microprocessors with over 6K 
of memory. One precisely controls tape handling. 
The second fine-tunes signals in difficult recep- 
tion areas. 

Yamaha fully digital power amps provide 
superior, virtually distortion -free amplification. 

And easily cope with such road hazards as volt- 
age, impedance and temperature variations. 

Yamaha car speaker systems use 
titanium carbide in the tweeters and carbon 
fiber in the woofers. Resulting in unrivaled 
accuracy. 

And unequaled performance. 
ALL TOGETHER, A GREAT PERFORMANCE. 

Just as important, Yamaha car audio 
is a total system with no weak links. Because 
every Yamaha component is designed to 
complement and enhance the performance 
of the system as a whole. 

The result is sound that's clean and 
natural, reproduced with full clarity and reso- 
nance. Sound that makes the music. 

No matter how loud it's played. 

YAMAHA 
Yamaha Electronics Corporation, USA, P.O. Box 6660, Buena Park, CA 90622 



"Spectacular" "Astounding" p 
Stereo Review Magazine High Fidelity Magazine 

"An amazing experience 
...You owe it to yourself 
to audition them:' 

High Fidelity Magaiine 

The Polk Audio SDA Series (left to right) SDA-2, SDA-CRS and SDA-1A. 

For Dealer Nearest You Call TOLL -FREE 1-800-843-3800 
Enter No 31 on Reader Servie Card 

polk audio 
The Sleaker Specialists' 



Polk's Revolutionary True Stereo SDAs 

Always Sound Better Than Conventional Speakers 

"They truly represent a breakthrough" 

"Polk Reinvents the Loudspeaker." 
High Fidelity Magazine 

Polk's critically acclaimed, Audio Video 
Grand Prix Award winning SDA (patented) 
technology has been called the most im- 
portant fundamental advance in loud- 
speaker technology since stereo itself. 
Listener's jaws drop in amazement 
when they hear the huge, lifelike, three- 
dimensional sonic image produced by 
Polk's SDA speakers. The nation's top 
audio experts agree that Polk SDA loud- 
speakers always sound better then con- 
ventional loudspeakers. Stereo Review 
said,"Spectacular...the result is always 
better then would be achieved by conven- 
tional speakers." High Fidelity said, "As- 
tounding...We have yet to hear any stereo 
program that doesn't benefit." Now the 
dramatic audible benefits of Polk's exclu- 
sive true stereo SDA technology are 
available in 3 uniquely superb loudspeaker 
systems, the SDA-1A, the SDA-2 and the 
SDA Compact Reference System. 

The First True Stereo Speakers 
Without exaggeration, the design prin- 

cipals embodied in the SDAs could be said 
to make them the world's first true stereo 
speakers. When the big switch was made 
from mono to stereo about 25 years ago, 
the basic concept of loudspeaker design 
was never modified to take into account 
the fundamental difference between a 

mono and stereo signal. 
What is the difference between a mono 

and stereo loudspeaker? It's quite simple. 
The fundamental and basic concept of 
mono is that you have one signal (and 
speaker) meant to be heard by both ears at 

Rolling Stone Magazine 

once. However, the fundamental and basic 
concept of stereo is that a much more 
lifelike three-dimensional sound is ach- 
ieved by having 2 different signals, each 
played back through a separate speaker 
and each meant to be heard by only one 
ear apiece (L or R). So quite simply,a mono 
loudspeaker is designed to be heard by two 
ears at once while true stereo loudspeakers 
should each be heard by only one ear 
apiece (like headphones). The revolution- 
ary Polk SDAs are the first true stereo 
speakers engineered to accomplish this 
and fully realize the astonishingly lifelike 
three-dimensional imaging capabilities 
of the stereophonic sound medium. 

"A new dimension in the sound:' 
Stereo Review Magazine 

Words alone cannot fully describe how 
much more lifelike true stereo reproduction 
is. Reviewers, critical listeners and novices 
alike are usually overwhelmed by the mag- 
nitude of the sonic improvement achieved 
by Polk's Stereo/Dimensional Technology. 
You will hear a huge sound stage which 
extends not only beyond the speakers, but 
beyond the walls of your listening room 
itself. The lifelike ambience revealed by the 
SDAs makes it sound as though you have 
been transported to the acoustic environ- 
ment of the original sonic event. Every 
instrument, vocalist and sound becomes 
tangible, distinct, alive and firmly placed 
in its own natural spatial position. You will 
hear instruments, ambience, subtle musi- 
cal nuances and other information, (which 
is normally masked by conventional speak- 
ers), revealed for your enjoyment by the 
SDAs. This benefit is accurately described 

Monaural 

Conventional loudspeakers are 
designed for monaural operation 
where one speaker is heard by 
both ears at once. 

Normal Stereo 

Mono 

Bad 

Mono 

When conventional speakers re- 
produce stereo, stereo separa- 
tion is reduced because each 
speaker is heard by both ears. 

True Stereo 

SDA SDA 

\i/ 
Polk SDA loudspeakers maintain 
full stereo separation because 
each ear hears only the one 
proper speaker 

Polk's True Stereo SDAs Maintain Full Stereo Separation 

by Julian Hirsch in Stereo Review, "...the 
sense of discovery experienced when 
playing an old favorite stereo record and 
hearing, quite literally, a new dimension in 

the sound is a most attractive bonus..." 
Records, CD's, tapes, video and FM all 
benefit equally as dramatically. SDAs allow 
you to experience the spine tingling excite- 
ment, majesty and pleasure of live music 
in your own home. You must hear the 
remarkable sonic benefits of SDA technol- 
ogy for yourself. You too will agree with 
Stereo Review's dramatic conclusion: 
"the result is always better than would be 
achieved by conventional speakers... 
it does indeed add a new dimension 
to reproduced sound." 

The SDA-1A - ($850) is a beautifully 
styled, full-sized floor -standing system com- 
bining Polk state-of-the-art components 
with our exclusive true stereo technology 
for the most lifelike sound possible. It has 
tremendous dynamic range (120 db out- 
put), high efficiency and truly awesome 
bass performance. While efficient enough 
to be driven by a small receiver, it will 
handle a 500 watt per channel super amp. 

The SDA-2 - ($599.95) is very similar 
in construction and performance to the top 
of the line SDA-1A, but is scaled down in 

size and price. High Fidelity said listen- 
ing to the SDA-2, is "an amazing 
experience." 

The New SDA Compact 
Reference System - ($395) is the 
world's best sounding bookshelf loud- 
speaker. It combines the exceptionally 
lifelike sonic performance achieved by 
Polk's exclusive true stereo technology 
with a strikingly handsome enclosure of 
modest proportions, which can be easily 
and unobtrusively located in any room. A 
built-in rear mounted 10" subwoofer allows 
the CRS to achieve remarkably dynamic 
bass performance, normally impossible for 
a speaker of its size. They can be placed 
right up against the back wall, on a stand 
or on a shelf without compromising the 
ability of these amazing compact speakers 
to project a huge sonic image throughout 
your room. 

The Speaker Specialists® 

For Dealer Nearest You Call TOLL -FREE 1-800-843-3800 
Enter No. 31 on Reader Service Card 



"Superior" r" "Amai 
Stereo Review Magazine Audio Alternatives Magazine 

polke!aoMob 
irangro 

"Qur advice is not to buy 

speakers until you've 
heard the Polks': 

Musician Magazine 

polkaudio 
The Speater Specialists 

The Polk Audio Monitor Series (left to right) Monitor 103, Monitor 5jr, RIA 123, Monitor 4A, Monitor 5B and Monitor 7C !star is optional). 

For Dealer Nearest You Call TOLL -FREE 1-800-843-3800 
Eiter No. 31 on Reader Service Card 



Polk's Remarkable Monitors Redefine 
Incredible Sound/Affordable Price 

"Vastly superior to the competition:" 

"At the price, they're simply a steal.' 
Audiogram Magazine 

A new generation of Polk Monitors is 
now available which incorporate the same 
high definition polymer tweeter and 
Optimized Flux Density drivers developed 
for the SDAs. Polk Monitor Series loud- 
speakers have always had a well deserved 
reputation for offering state-of-the-art per- 
formance and technology usually found 
only in systems which sell for many times 
their modest cost. In fact, many knowl- 
edgeable listeners consider that outside of 
the SDAs, the Polk Monitors are the finest 
imaging conventional speakers in the world 
regardless of price. They have been com- 
pared in performance with loudspeakers 
which sell for up to $10,000 a pair and are 
absolutely the best sounding loudspeakers 
for the money available on the market. Now 
they sound even better than ever. 

"Open, uncolored, perfectly imaged 
sound'.' Musician Magazine 

All the Polk Monitors regardless of price 
offer consistently superb construction and 
sonic performance. They achieve open 
boxless,three dimensional imaging sur- 
passed only by the SDAs. The Monitor's 
silky smooth frequency response assures 
natural, non fatiguing,easy to listen to 
sound; while their instantaneous transient 
response results in music that is crisply 
reproduced with lifelike clarity and detail. 
In addition, dynamic bass performance, 
ultra wide dispersion, high efficiency and 
high power handling are all much 
appreciated hallmarks of Monitor Series 
performance. 

The consistently superb performance of 
the Polk Monitors is in large part due to the 
fact that they all utilize very similar compo- 
nents and design features. However, more 
importantly, it is the elegant integration of 
concepts and components which results in 

the superior sonic performance and value 
which sets the Monitor Series apart. Au- 
diogram magazine said, "How does Polk 
do it? We think it is mostly execution. They 
hear very well and they care." Audiogram is 

absolutely right. At Polk we take the same 
care with each and every product we build, 
whether it is our most or least expensive. 
We lavish the same lengthy amount of 
critical listening and tuning on every single 
Polk speaker because we know that having 
a limited budget does not necessarily indi- 

cate that you have a limited ability to 
appreciate true musical quality. 

"Superior sound at a moderate 
price:' Stereo Review Magazine 

There are six Polk Monitor Series 
loudspeakers (Plus the LF 14 Add on 
Subwoofer). As you move up the Monitor 
Series, the speakers get larger and more 
efficient,handle higher power, have greater 
dynamic range and better bass response. 
They are designed so that a smaller Polk 
played in a small room will sound nearly 
identical to a larger Polk in a large room. 
And, of course, a larger Polk in a smaller 
room will play that much louder and have 
even more bass. The RTA 12C also incor- 
porates unique technology which results in 
improved imaging and clarity. There is a 

Polk Monitor which is perfect to fulfill your 
sonic dreams, at a price you can afford. 

The RTA 12C - ($459.95) is the finest 
conventional (non SDA) speaker system 
that Polk manufactures. Its extremely high 
power handling (500 watts) and efficiency 
(92 db 1 meter 1 watt) result in remarkable 
dynamic range from large or small ampli- 
fiers. It utilizes phase -coherent open air 
driver mounting in a mirror imaged full-sized 
floor -standing configuration for superior 
sonic imaging and clarity. In addition to 
receiving many rave reviews, the RTA 12C 
has won the AudioVideo® Grand Prix 
Speaker of the Year Award and was se- 
lected for the prestigious CES Design and 
Engineering Exhibition was one of the 
industry's most innovative products! 

The Monitor 10B - ($324.95) is 

considered one of the world's best sound- 
ing loudspeakers and in the words of 
Audiogram Magazine, "At the price,they 
are simply a steal." The 10B offers sonic 
performance almost equal to the 12 at a 

lower cost in a more compact enclosure. 
Like the 12, the 10 utilizes dual Polk trilam- 
inate-polymer bass midrange drivers 
coupled to a built-in subwoofer for an 
outstanding bass response and dynamic 
range. 

The Monitor 7C ($239.95) is 
basically a smaller, less expensive version 
of the Monitor 10, utilizing the same 10" 

Musician Magazine 

subwoofer and one less bass midrange 
driver. It can be either shelf or stand 
mounted with excellent results. How 
good? Audio Alternatives Magazine said, "It 
is amazing' 

The Monitor 5B - ($179.95 ) 

Similar in design and performance to the 
Monitor 7, however, it utilizes an 8" sub - 
woofer (rather than 10"). It is more 
compact, allowing even more placement 
options. 

The Monitor 5jr. - ($124.95) has 
been called the best sounding speaker of its 
size in the world (regardless of price). It has 
also been called the best sounding speaker 
of its price in the world (regardless of size). 
It incorporates the same components as the 
top of the line SDA 1A, and achieves lifelike 
three dimensional musical imaging which 
10 years ago was not available in any 
bookshelf speaker at any price! 

The Monitor 4A - ($79.95 ea.) Even 
though the 4A is Polk's least expensive 
home loudspeaker, one quick look and 
listen will demonstrate that it shares many 
of the same high technology components 
and rewarding musical performance of the 
more expensive Polks. Audio critic, Law- 
rence Johnson called it, "an all around star 
of great magnitude." The 4A's uniquely af- 
fordable price means that no matter how 
small your budget, you can afford the 
incredible sound of Polk! 

The experts agree: Polk speakers 
sound better. Hear them for yourself! 

Contact us for full information and the 
name of your nearest Polk dealer. 

Polk Audio, Inc. 
1915 Annapolis Road 
Baltimore, Maryland 21230 
(301) 837-4300 

In Baltimore - Soundscape 

In Canada - Evolution Audio 

The Speaker Specialists® 

For Dealer Nearest You Call TOLL -FREE 1-800-843-3800 
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Chromdioxid extra It 

BASF Chrome. 
The world's quietest tape. 
When you buy most audio tapes, you get a little something extra whether you like it or not. 

It sounds like thisssssss. 
Unless the tape is BASF Chrome. Because unlike ferric oxide tapes, BASF Pure Chrome is 

made of perfectly shaped chromium dioxide particles in an exclusive formulation that delivers the 
lowest background noise of any tape in the world. It also delivers 
outstanding sensitivity in the critical high -frequency range. In fact, 
+t's designed especially for the Type II Chrome Bias position on your 
tape machine. And it's guaranteed for a lifetime. BASF So, if all you want to hear is the music you record, this little 
message should be music to your ears. BASF Chrome. The world's 
quietest tape. 

Chrome Audio & Video Tapes 

The quality never fades. 
Enter No. 7 on Reader Service Card 



TAPE GUIDE 
HERMAN BURSTEIN 

Tape "Glitches" 
Q. When playing prerecorded cas- 

settes, "glitches" or "blurbs" some- 
times develop on the tape. The more 
the tape is played, the more these oc- 
cur, and they are permanent; they ap- 
pear thereafter with any deck used to 
play these tapes. This only happens 
with a few tapes. Is there something 
wrong with the tapes or with the 
deck?-T. P. Johnston, Jr., Pulaski, Va. 

A. Inasmuch as the problem occurs 
only with a few tapes, and the tapes 
that offend continue to do so in other 
decks, it is quite likely that the fault is in 
the tapes rather than in your deck. It 
may be that the magnetic coating is 
flaking off in spots or that, perhaps 
because of static attraction, the tape is 
picking up foreign particles. If the 
problem really occurs only with a few 
tapes, return them. If the brand that 
has given you trouble continues to do 
so, you had best avoid this label in the 
future. Or, it may be that you had the 
bad luck to get tapes from a bad batch 
of a normally good company's output, 
a problem unlikely to recur. 

Demagnetization-Again 
Q. I have heard conflicting informa- 

tion as to the need to demagnetize 
tape heads on a fairly frequent basis. 
I've been told that, in the past, tape 
heads tended to become magnetized 
rather quickly, and hence there was a 
need to demagnetize them frequently. 
I have read that the heads in recent 
decks don't need demagnetizing very 
often. Can you shed some light on this 
matter?-Freeman Matthews, Colum- 
bus, Ohio 

A. Opinion remains divided on the 
subject. The need depends on the ma- 
terial from which the heads are made 
and on any special circuitry in the deck 
to demagnetize the heads or to pre- 
vent current surges that might magne- 
tize them. Demagnetizing the heads 
does no harm, so, to be on the safe 
side, many persons continue to do it. 
Moreover, not only the heads but the 
guides and other metal parts contact- 
ed by the tape are subject to magneti- 
zation, while only the heads benefit 
from any demagnetization circuits in 
the deck. It pays, therefore, to demag 
netize those other parts-and while 
doing so, it is only a matter of another 
few seconds to demagnetize the 

heads as well. Use a demagnetizer 
with a plastic- or rubber -covered tip to 
keep from scratching the heads. 

For more on this, I suggest my arti- 
cles, "Focus on Head Demagnetiza- 
tion" and "Refocus on Demagnetiza- 
tion," which appeared in the April 1981 
and September 1982 issues of Audio. 

Single -Ended Dolby NR 
Q. I have a cassette that I recorded 

without Dolby NR from a phono disc. 
When played back without Dolby, 
scratches are heard; when the cas- 
sette is played with Dolby C, all 
scratches are eliminated. Can you ex- 
plain this phenomenon? Will playing 
the tape with Dolby C in any way hurt 
my tape deck?-Stephen A. Leslie, 
Philadelphia, Pa. 

A. Dolby C applies substantial tre- 
ble cut in playback, which tends to 
eliminate scratch sounds since they 
are predominantly in the treble range. 
If you had recorded with Dolby C, sub- 
stantial treble boost would have been 
applied in recording, thus cancelling 
the playback cut and leaving the 
scratches audible. (However, the 
Dolby system would have greatly re- 
duced noise generated in the tape re- 
cord -playback process.) Playing the 
deck with Dolby C, regardless of how 
you made your recording, will in no 
way hurt your deck or tape. 

Automatic Level Control 
Q. My cassette deck has an auto- 

matic level control for recording. Is this 
reliable? How does it work? Does it 
perform as well as a conventional sys- 
tem in the hands of an attentive record- 
ist?-Marc Claessens, Toronto, Ont., 
Canada 

A. Automatic level control (ALC) rec- 
tifies the audio signal and employs the 
resulting d.c. voltage to control gain, 
seeking input to the tape high enough 
to achieve a good signal-to-noise ratio 
but not so high as to cause excessive 
distortion. Generally it works reliably. 
But it is intended chiefly for speech or 
other applications where high fidelity is 
not important, since it compresses the 
signal's dynamic range too much for 
high -quality music reproduction. For 
music, it's better to set gain manually 
so that signal peaks never drive the 
recording meter above the maximum 
permissible level. That level would usu- 

ally be about 0 or a few dB higher, 
depending on the individual deck and 
on the tape used. 

When you refer to "an attentive re- 
cordist," I hope you do not have in 
mind the practice of riding gain, that is, 
changing the record level as signal 
level changes. This is undesirable if 
you wish to preserve the original dy- 
namic characteristics of the signal 
source. 

Need for Bias Adjustment 
Q. I just bought a new cassette deck 

and requested the shop where I 
bought it to adjust the bias for the 
brand of tapes that I use. When a tape 
manufacturer upgrades his tapes, as 
has happened with my brand, is a new 
bias adjustment needed?-Stan Davis, 
Buena Park, Cal. 

A. Theoretically, bias requirements 
of upgraded tapes should not change 
but should conform to standards pro- 
mulgated by the IEC. As a practical 
matter, bias requirements may change 
slightly, but usually not enough to 
make a large difference in perfor- 
mance. However, the perception of 
what is "large" may differ from one 
person to another. 

Use FM interstation noise to check 
how your deck performs with the old 
and with the upgraded tapes. If the 
upgraded tapes reproduce this noise 
about as faithfully as before (or possi- 
bly better), do nothing. If there is a 
noticeable change in pitch, a bias 
touch-up seems in order. 

Multiplex Filter On or Off? 
Q. An article that I recently read 

stated that the multiplex filter in a tape 
deck should be switched on at all 
times. But the instruction manual of my 
tape deck says that the multiplex filter 
should be used when recording a 
Dolby FM broadcast to remove the 
subcarrier signal from a regular FM 
broadcast. I have a large collection of 
records on cassettes which have been 
recorded without the multiplex filter. 
Am I missing something?-Paul T. 
Spyrison, Schaumburg, Ill. 

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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The new 
dimension 

in car 
audio 

Now the famous KICKER"' sound 
is available for more vehicles than 
ever before! 

The KICKER Classic '' is a self- 
contained stereo speaker system less 
than 31/2 inches high ... perfect for rear 
deck mounting in cars ... and packed 
with an incredible high-performance kick. 

Great for vans, pickups, fastbacks, 
and hatchbacks, too. 

Hear The KICKER Classicm" at 
better car audio specialists nationwide. 
Suggested list price S199.95 

s[illwoto, 

1212 South Main Stillwater, OK 74074 (405) 624-0451 designs 

Enter No. 44 on Reader Service Card 

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

SONEX looks 
as good as it 
sounds. 
SONEX traps sound four times 

better 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 $39.95 plus $3 shipping/ 
handling to 3800 Washington 
Ave. No., Minneapolis, 

MN 55412.' 

.11brck 

A deck's MPX filter should 
be on when taping off the 
air or from noisy sources, 
but off when the source is 
of high quality. 

A. When it comes to taping off the 
air, I agree that it is safest to keep the 
multiplex filter of your cassette deck on 
at all times. The 19 -kHz pilot tone and/ 
or the generated 38 -kHz subcarrier 
may interfere with proper operation of 
your deck's Dolby circuitry when re- 
cording with Dolby NR. Also, these 
tones may beat with the tape deck's 
bias frequency, causing audible 
noises. Most FM tuners incorporate 
multiplex filters which sharply cut off 
signals beyond about 17 kHz or so, but 
further attenuating these frequencies 
can't hurt. It might not be a bad idea to 
use the filter when taping AM broad- 
casts too, as anything above 15 kHz 
will only be noise. 

When taping from high -quality LPs, 
CDs or cassettes, the filter should not 
be switched in, as it can attenuate high 
frequencies in the music. How audible 
this will be depends on the steepness 
of your filter, your own high -frequency 
hearing ability, and the amount of tre- 
ble energy in the recording. When tap- 
ing from noisy recordings, though, the 
MPX filter may help attenuate some of 
the noise. 

Digital Component Availability 
Q. Recently I have been exposed to 

literature extolling the virtues of digital 
recordings, specifically the digital au- 
dio processors and the digital audio 
cassette recorders which are presently 
available. Should I go digital?-Peter 
F. Tague, Brooklyn, N.Y. 

A. There seems to be a misunder- 
standing. To my knowledge, as this is 

written there are no digital cassette 
machines yet available to consumers. 
The industry is presently working on 
standards for such a unit, with the ex- 
pectation that such machines will be 
available some time in 1986. What is 

available now in the way of digital 
equipment for consumers is all based 
on videocassettes. Most of this takes 
the form of PCM processors to be used 
with VCRs, but there are also one or 
two recorders with built-in VCR trans- 
ports, which tape in the same format 
as the PCM-processor/VCR combina- 
tions (but do not record video). 

In the meantime, if you are looking 
for top quality, not much behind the 
capabilities of digital, you might inves- 
tigate the Beta and VHS Hi-Fi video- 
cassette recorders. Q 
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Now You Have a Choice 
Four Ways to Get 

the Best Value in Stereo Imaging 
Walsh® Value 

If you compare speakers capable of 
equal sound quality with Ohm Walsh 
speakers, you'll find that you have to pay 
much more for sound as good, and that 
equal quality in stereo imaging is hard to 
get at any price. One Walsh owner con- 
cluded that his Walsh speakers are "head 
and shoulders above the other higher 
priced systems I compared them to" and 
Audio magazine judged them a "best 
buy" 

Walsh Stereo Imaging 
Walsh speakers create an exceptionally 
effective stereo image because of the 
unique patented design. It's an inverted 
cone with sound radiating from it in a sin- 
gle coherent wavefront designed to cover 
the entire listening area. This means 
there are no hot spots from the narrow 
dispersion common to most speakers, 
and you get the full sound of both 
speakers as you move around the room. 
The New York Times described the result 
as "A spacious acoustic ambiance linked 
with precise stereo imaging creating a 
'reach -out -and -touch -it' realism that this 
listener has experienced rarely and only 
with the very best speakers. What's more, 
the effect is maintained over a broad 
listening area, so you are not confined to 
a particular listening position for best 
results." And since the wavefront is coher- 
ent it is devoid of phase distortion so the 
sound is crisp and clean. This along with 
an extremely even frequency response 
is responsible for the sound that Norman 
Eisenburg said makes "you sense you 

are listening to a performance rather than 
to one being reproduced by machinery; 
this impression which one may get from 
a few other top quality speakers does not 
lessen with prolonged listening. The full 
musical spectrum is easily spanned with 
authority and fine tonal balance. Detail- 
ing of inner instrumental choirs is excel- 
lent and so too are the fuller splashes of 
massed ensemble effects. Titanic 

Ohm 

dynamic impact comes across when 
required, yet there is no tonal dropout of 
the subtler nuances of chamber music" 

Walsh Choice 
You can choose to put your Ohm Walsh 
speakers in places where other speakers 
would sound dreadful because our dis- 
persion is designed to be less sensitive 
to placement than either omnidirectional 

or traditional speakers. And our 
speakers with frequency and per- 
spective controls let you balance 
the sound to your room's acous- 

tics and choose your posi- 
tion in the audience 
from the front row to the 
back of the house. With 
most of our speakers 
you have a choice of 
finishes so you can 
match their look to 
your home. And now 
you have the choices 
of price, performance 
and features from a 
whole family of 
speakers devoted to 
value. Get information 
on Ohm Walsh 
speakers and details 
on buying directly 
from Ohm by calling 
today, toll free. 

(800) 221-6984) 

Ohm Acoustics Corp. 
241 Taaffe Place 
Brooklyn, NY 11205 

We make loudspeakers correctly. 

Specifications Ohm Walsh 1 Ohm Walsh 2 Ohm Walsh 3 Ohm Walsh 4 
Frequency Response 48Hz to 18kHz + 4dB 45Hz to 16kHz ± 4dB 39Hz to 16Hz ± 4d8 32Hz to 17kHz ± 4dB 
Weight 24 lbs. 29 lbs. 48 lbs. 63 lbs. 
Sensitivity 87d8 at 1 meter with a 2.83 volt input 87dB at 1 meter with a 2.83 volt input 87dB at 1 meter with a 2.83 volt input 87dB at 1 meter with a 2.83 volt input 

and all controls at maximum and all controls at maximum and all controls at maximum 
Finish Genuine walnut veneer Genuine wood veneer. walnut and oak 

standard. Scandinavian rosewood and 
black or white lacquer on oak finishes 
available on special order. 

Genuine wood veneer, walnut and oak 
standard. Scandinavian rosewood and 
black or white lacquer on oak finishes 
available on special order. 

Genuine wood veneer, walnut and oak 
standard. Scandinavian rosewood and 
black or white lacquer on oak finishes 
available on special order. 

Inputs 

Controls 

Press connectors accepting "banana 
plugs" or bare wire up to 12 gauge 

None 

Press connectors accepting "banana 
plugs" or bare wire up to 12 gauge 

2 - low and high frequency each 
with 3 positions 

Press connectors accepting "banana 
plugs" or bare wire up to 12 gauge 

3 - low, high and perspective each 
with 3 positions 

Press connectors accepting "banana 
plugs" or bare wire up to 12 gauge 

3 - low, high and perspective each 
with 3 positions 

Power requirement 20 watts minimum 
on Music 90 watts maximum 

30 watts minimum 
120 watts maximum 

35 watts minimum 
200 watts maximum 

50 watts minimum 
500 watts maximum 

Impedance 8 ohms 4 ohms 8 ohms 8 ohms 
Price per Pair Under $595. depending on finish Under $995. depending on finish Under $1395, depending on finish Under $1895, depending on finish 

1984 The New York Times 1984 Osabon Magazine reprinted by permission 1984 Audio Magazine 
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Chrysler creates Le Baron GTS.The American sedan 
The design is bold. Sleek, daring aerodynamic lines. 

The performance: heart -pounding. 
This is GTS. A new kind of LeBaron; a perfo-mance LeBaron 

engineered to outperform Europe's best sedans* 
And it does. When you equip it with turbo, special sport han- 

dling suspension and 15" wheels, LeBaron GTS is faster from 0 to 50 

than Audi 5000S Turbo, BMW 528e, Mercedes 1S0E. 

And front -wheel drive GTS outperorms the European 
trio through the twists and turns of a slalom course. 

In braking, GTS with dual proportional braking system 
..,; outperforms them once again. 

And yet this disciplined road car is a comfortable sedan 



for five. LeBaron GTS Premium's cabin is marked by advanced 
electronics and functional luxury. And supple leathers can be 
fitted to its ergonomically designed seats. 

Even its Protection Plan is outstanding: 5 years or 50,000 
miles** on turbo, drivetrain and outer body rust through. 

LeBaron GTS would be impressive at any price. At 
510,000' less than the least expensive of the three European 
sedans, it is stunning. 

'Results of USAC tests vs standard equipped 1984 competitive test models. 'Whichever comes 
first. Limited warranties. Deductible applies. Excludes fleet/leases. Dealer has details tBased on 
sacker price comparisons of test cars. Standard equipment levels may vary ttLowest percent of 
NHTSA safety recalls for '82 and '83 sales model years for vehicles designed and built in North 
America. Best backed based on warranty comparison of competitive vehicles. 

We engineered it to outperform 
Europe's best. It does' 

"1 BARON 

Division of 
Chrysler Corporation 

Chrysler. Best built, best backed American can tt 



You'll know why 

we're first, the second 

you hear us. 
First it was DC. Then DD/DC and Super Feedforward. Now Sansui astounds the audiophile 

with the greatest improvement in an amp. X -Balanced circuitry. It cancels out external 
distortion by eliminating the transformer to chassis ground; and decisively removes IHM. 

You'll find X -Balanced circuitry in a wide range of superior Sansui products, like our 
AU-G99X amp, shown with TU-D99X quartz-PLL synthesizer tuner which incorporates our 
new Super Linear Digital Decoder for improved rejection of spurious signals and interference. 
Another version of this tuner even has AM stereo capability. 

There's more worth hearing about these great Sansui components. 
Write: Consumer Service Dept., Sansui Electronics Corp., Lyndhurst, 
NJ 07071; Carson, CA 90746; Sansui Electric Co., Ltd., Zbkyo, Japan. Sa»su: 

Nre -61eu:reúcSd. 
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AUDIOCLINIC 
JOSEPH GIOVANELLI 

Bias Is as Bias Does 
Q. What is bias?-Tom Wick, Hun- 

tington Station, N.Y. 
A. Bias usually refers to a voltage or 

current used to shift or control a de- 
vice's mode of operation. For example, 
in tape recording, a high -frequency 
bias current applied to the tape en- 
sures that audio signals will be record- 
ed in as linear a manner as possible, 
with minimum distortion. In amplifiers, 
it controls the operating portion of the 
input/output curve, again preventing 
severe distortion. The exact meaning 
of the word, and how the bias is ap- 
plied, varies with the type of circuit 
under consideration; the two defini- 
tions given here are, however, the ones 
most commonly quoted in audio. 

Loudspeakers and Video Monitors 
Q. I plan to purchase a video moni- 

tor and incorporate it into my audio 
system. I have seen references to 
"shielded" speakers for use with video 
equipment. From this, I assume there 
must be an interference problem. If I 

use my loudspeakers near a video 
monitor, what problems will I encoun- 
ter, if any? If nearness is a problem, is 
the need for distance between speaker 
and monitor a linear or exponential 
function? Is there an economically and 
sonically feasible way to shield my 
speaker system?-Rowland M. Hill, Al- 
exandria, Va. 

A. Strong magnetic fields can de- 
flect the electron beams in TV picture 
tubes. This normally causes only slight 
distortion of the picture details, but on 
color sets, where a slight mis -deflec- 
tion moves the beam to a different - 
colored spot, the result can be disas- 
trous color -smearing. 

How far the speaker and the picture 
tube (CRT) must be separated to avoid 
this depends mainly on the strength of 
the speaker's radiated magnetic field. 
A distance of about 2 feet from the 
neck of the picture tube is usually 
about enough; if not, field intensity falls 
off as the square of the distance (dou- 
bling the speaker's distance from the 
tube neck reduces its field at the neck 
to one-fourth its original value). 

I do not believe it's possible (or, at 
least, practical) to shield your speak- 
ers yourself. On the other hand, try it 
and see-it may not even be neces- 
sary in your case. The only thing to fear 

is magnetizing your picture tube be- 
yond the ability of your set's built-in 
degaussing coils to neutralize it when 
you next turn the set on; if that hap- 
pens, you can buy more powerful de- 
gaussing coils at good TV parts stores, 
or even build your own. 

Audible Sidebands 
Q. Let us suppose that we have an 

AM broadcast system with perfect 
transmitters, a perfect receiver having 
square -topped i.f. characteristics but 
no automatic volume control (AVC), 
and perfect reception, too. Our perfect 
receiver has a 9 -kHz passband or i.f. 
selectivity. We tune to an unmodulated 
carrier at exactly 1,500 kHz, and there 
is another station at 1,490 kHz, send- 
ing a pure, 7 -kHz sine -wave signal. 
The upper sideband of that second 
station is, therefore, 1,497 kHz, well 
within our receiver's i.f. passband. 

Under these conditions, what will I 

hear? Will I hear the 7 -kHz tone? If I do, 
and the 1,500 -kHz station goes off the 
air completely, will I stop hearing the 7 
kHz transmitted by the station at 
1,490?-Russel E. Worthy, North Ad- 
ams, Mass. 

A. You will hear the 7 -kHz signal. 
You will also hear a 3 -kHz difference 
tone. Just how loudly you hear the 3 
kHz will depend upon the relative 
strengths of the two carriers and, of 
course, the presence of modulation, 
which would tend to override this beat 
tone. 

If 1,500 goes off the air, the 3 -kHz 
signal will disappear, but the 7 -kHz 
signal will still be heard because it falls 
within your i.f. passband. 

"Rabbit Ear" Antennas 
Q. I was originally using the folded 

dipole which was supplied with my re- 
ceiver. Not happy with the perfor- 
mance of this device, I next tried a CB 
antenna. It didn't work well, either. I am 
now using a pair of "rabbit ears" with 
300 -ohm connections to the receiver. 
This works rather well. Why don't more 
people use these antennas? Are there 
any drawbacks that I am not seeing or, 
rather, hearing?-Mark Lemelin, Ken- 
sington, Conn. 

A. Using a CB antenna did not work 
well because it was designed for much 
lower frequencies. A properly de- 
signed antenna must resonate within 

the band it is designed to cover. The 
CB antenna works for its application 
because it is tuned to 27 MHz (approx- 
imately). The folded dipole works be- 
cause it is cut to a length which falls 
within the band of frequencies from 88 
to 108 MHz. This is also true of the 
"rabbit -ear" antenna you now use. 
Here, however, the antenna can be 
more critically adjusted for proper 
length, taking into account changes in 
resonant frequency resulting from 
proximity to surrounding objects. 

It well may be that many people use 
rabbit -ear antennas, but there are no 
statistics to tell us this. These antennas 
are more expensive to supply than the 
300 -ohm, folded dipoles supplied with 
tuners and receivers. The folded di- 
pole can be tucked out of sight, where- 
as the rabbit -ear antenna cannot be. 
This is certainly a drawback to its be- 
ing supplied with FM equipment. 

Binaural Recording 
Q. What is binaural recording? What 

are the relative weaknesses and 
strengths of this recording technique 
compared to stereo recording?-Eu- 
gen Spralja, San Pedro, Cal. 

A. Binaural recording employs two 
microphones only. These microphones 
are placed close together, separated 
by the distance between a pair of hu- 
man ears, perhaps even set into a 
dummy head-ears and all. 

Though such recordings can be en- 
joyed when heard through loudspeak- 
ers, they are meant specifically for lis- 
tening through headphones. With 
headphones, each ear hears only the 
sounds picked up by the microphone 
in the corresponding channel. The 
mike is placed where those ears would 
be if the listener took the place of the 
recording dummy. The result can be 
exceptionally realistic. 

In normal listening, however, the 
sound produced by one loudspeaker 
blends to some extent with that pro- 
duced by the other. Normal stereo re- 
cordings, which are meant for speaker 
listening, have extra separation to par- 
tially compensate for this-which is 

If you have a problem or question about audio, 
write to Mr. Joseph Giovanelli at AUDIO Maga- 
zine, 1515 Broadway, New York, N.Y. 10036. All 
letters are answered. Please enclose a 

stamped, self-addressed envelope. 
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Binaural recording is 
simple, but it makes poor 
internal balance among 
performers glaringly 
evident. 

why they sound exaggerated when 
heard through headphones. 

The advantages of binaural record- 
ing are that the setup of equipment is 

simple and the recording is made in 

the same way that a listener would 
perceive the sound from the location of 
the microphones. However, there are 
disadvantages. If the performers do 
not maintain good internal balance 
among themselves, the playback of 
the recording will reflect this. It is inter- 
esting to note that, when the listener is 

present during the recording, he is not 
seriously troubled nor aware of the 
poor balance. He will, however, often 
be annoyed by it when he hears the 
sound from loudspeakers or, to a less- 
er extent, through headphones. In ad- 
dition, the need for headphones can 
restrict the listener's movements and 
activities while listening. Binaural re- 
cordings also lack the extra clarity that 
multi-miked recording techniques can 
produce. Multi-miking's effects are 
rather clinical, but some people do 
prefer them. 

Biamp Trouble -Shooting 
Q. I have a serious problem with my 

biamplified sound system. Its high end 
became very faint, starting about a 

week ago, and I have gone to great 
lengths to find the answer to this sud- 
den problem. I checked the fuses for 
all speakers, the connections from my 
preamplifier to the crossover, the con- 
nections from the crossover network to 

the amplifiers, and the connections 
from my amplifiers to my speakers. 
Everything is connected correctly. 
Please advise me of something else to 
try.-Ron Truesdale, Greensboro, N.C. 

A. First, check the settings of any 
"level set" controls on either the power 
amplifier or the crossover network. If 

their settings have been changed, this 
could account for all of your difficulties. 
The balance of more than one sound 
system has been disturbed by some 
unsuspected, unsupervised dusting of 
the equipment cabinet. 

Next, disconnect the tweeters from 
their power amplifier and connect a 

pair of tweeters known to be working. 
Operate the system in the normal way 
and see if any sound is heard from 
these speakers. If you hear highs in 

abundance (assuming your experi- 
mental speakers are high enough in 

efficiency), you will know that some- 
thing is wrong with the tweeters. Per- 
haps a transient blew them out. If no 
sound is heard or if the sound is still 
faint, you should go on to the next 
experiment. 

Disconnect the power amplifier from 
the high -frequency output of the cross- 
over network and substitute another 
amplifier, known to be operating cor- 
rectly. (The amplifier could be the one 
normally used to drive the woofers. The 
woofers do not need to operate during 
these tests.) If sound is now heard 
from the tweeters, you will then know 
that there is a problem with your origi- 
nal power amplifier. 

If, after all of this, you still do not 
have enough signal in the tweeters, it 

is possible that the crossover network 
is defective. You would then need to 
have it serviced. 

Differences in Speaker Loudness 
Q. Why would the loudness be no- 

ticeably different between two pairs of 
speakers? I use two pairs simulta- 
neously and find that Pair A is much 
louder than Pair B.-Mike Kendall, Gil- 
man, Ill. 

A. The reason that one set of loud- 
speakers produces more volume than 
another has to do with their relative 
efficiencies. 

The amount of acoustical power out- 
put relative to the amount of electrical 
power input is the measure of a speak- 
er's efficiency. However, even when 
two pairs of speakers have the same 
efficiency, one may sound louder than 
the other. This can be caused by a 

lack of smoothness, especially in the 
lower treble; our ears are easily fooled 
into believing that such peaky sound is 

louder than smooth sound of equal 
acoustical power. 

Speaker sensitivity ratings don't tell 
the whole story, either. They measure 
output on -axis, not total radiated pow- 
er. A speaker that can produce a given 
sound output off -axis as well as on -axis 
will sound louder, in most listening situ- 
ations, than one producing that output 
only on -axis. 

Eliminating Stereo from Records 
Q. The method of connecting speak- 

ers between the two "hot" leads of a 

power amplifier to eliminate the mono- 
phonic signal from a stereophonic rec- 

ord has been widely reported. This 
procedure causes the ambience of a 
record to be heard. 

I'd like to know how to achieve the 
opposite effect: The elimination of all 
stereo signals, leaving only the pure 
mono content. My reason for this is to 

"clean up" the sound on my old, mono- 
phonic 45 -rpm records. When listening 
to these records on my stereo system 
(in the stereo mode), it appears that all 
the wear and scratchiness is in one 
channel or the other but is never in the 
mono image. If such a connection is 

possible, it should cancel out all the 
"wear noise" and leave only a pure 
mono signal, making the records 
sound like new.-Thomas E. Dimock, 
Ventura, Cal. 

A. Assuming your preamp does not 
have a "Mono," "L + R" or "A + B" 
switch position (which would do exact- 
ly what you seek), you can obtain a 
fully monophonic output from a phono 
cartridge by strapping its two "hot" ter- 
minals together, and also by strapping 
the two ground terminals together. The 
cartridge can then be connected to the 
phono input. There may be some mis- 
matching of load requirements with 
this arrangement, but the sonic effects 
won't be significant. 

Strain -gauge cartridges cannot be 
strapped in this manner. If you have 
such a cartridge, the outputs from its 

preamplifier must be fed into a mixer 
and the levels of each mixer input ad- 
justed for proper monophonic balance. 
Or you could sum the preamp's out- 
puts, using a Y -connector, and feed 
that sum through another Y -connector 
into your deck's stereo inputs. 

Although it is true that vertical infor- 
mation will be reduced or eliminated 
by the foregoing arrangements, noisy 
discs are still likely to sound noisy. You 
will discover that there is enough hori- 
zontal component in the noise that your 
old discs will never sound brand new; 
all you can hope for is some improve- 
ment. 

Sometimes a slightly better result 
can be obtained by leaving the car- 
tridge wired for stereo and using a 
mixer as described for the stratn- 
gauge cartridge. Signal can be ex- 
tracted from the jacks normally as- 
signed to feeding signal into a tape 
recorder. The mixer can be adjusted 
for best noise cancellation. A 
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To Find Out Where Audio Is boing, 
You Should Know Where We've Been. 

i -J 
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Over the last -en years, Onkyo has 
been responsible for many audio 
innovations that have since become 
industry standa-ds. 

Tuner technology, for example. 
Onkyo pioneerec affordable Quartz 
digitally synthesized tuning in 1975. 
and followed it two years later with 
Quartz & Servo locked tuning. Last 
year, we developed our Automatic 
Precision Reception System an on 
board microprocessor that automat- 
ically controls a I critical tuner func- 
tions, and introcuced the first receiv- 
er, our Integra TX -85, with dbx and 

,. 
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Dynamic Bass Expander. 
In cassette decks, Cnkyo Technol- 

ogy has always been at -he fcrefront. 
We introduced tie first cassette 
decks with b as adjustments (Accu - 
bias) to insure perfect recording with 
any tape formulation. Subsequently. 
we were first in the industry with high 
speed dubb ng decks, real time 
counters; cassette receivers. and a 

deck with all noise reduction sys- 
tems-Dolby B -C HX Pro'. dbx . 

Amplification has: it recent years. 
become another Onkyo hallmark. 
Our Super Servo. Linear Switching 

Artistry n Scund 

and Delta P3w3r Supply circuitries 
created thá f rst amplifiers with wide 
dynamic range and low impedance 
drive capabiliti Soor to be intro- 
duced in 1985 s our new Real Phase 
Amplifier Techirrlogy, which utilizes 
main and sec_ndary power trans- 
formers to facIitate d[stortion-free 
handling of any speaker impedance 
load, even do r to 2 ohms. 

Onkyo is prpud to be celebrating 
ten years of sfund achievements. 
Experience superb Onkyo perform- 
ance for yoJr-elf by visiting your 
Onkyo dealer trday. 

ONKYQ 
200 Williams Drive, Ramsey, K. 07446 (2(T1) 825-7950 

"Dolby is a registered treemark of Dolby Laboratories, Inc. 
+dbx is a registered trademark of dbx Inc. Enter No. 27 on Reader Service Gard 



AUDIO ETC 
EDWARD TATNALL CANBY 

NON -TRIVIAL PURSUITS 
Ido what I can to keep up with,fash- 

ion. This month it's going to be Triv- 
ia ETC. Not really unimportant, but 

since everyone else is talking trivia, 
why not me? 

Such a lot of fads! You get that déjà 
vu feeling. There's chocolate. I've been 
chomping it since I went to school in 

Switzerland at age 15, but now it is 

suddenly "in." You can't pick up a 

magazine or an ad without finding it full 
of chocolate. Know what a chocolate 
chip is? A computer program, just on 
the market. Detachable ROM. Then 
there's alphabet soup, so named in 

1928 by one Al Smith. Today we're 
awash in it. If the venerable Nippon 
Electric Company becomes the snazzy 
NEC, and Japanese Victor Company 
JVC, then any day now we'll get 
GAPTCo. That's the Great Atlantic & 
Pacific Tea Company. As for audio, 
you'll have to understand that whereas 
an audio cassette is technically RAM, 
the CD is to be understood as modular 
ROM. More on that in a moment. 

Trivium No. 1: Can you name the 
hierarchy of the dry cell? We use mil- 
lions in present-day audio. Answer: A 
is for the A battery, once called a bell 
battery (used to ring front doorbells, 
also used for electric trains and the low 
voltage needed in early radios). It's tall 
and round, and I haven't seen one for 
years. B was the B battery, massive 
and weighty, for high "B" voltage (rela- 
tively), or power supply. You always 
had two or three around and you kept 
shifting them in and out, to see which 
would get the strongest signal. By- 
passing the 6-V lantern battery, still in 

use on railroads and for camping trips, 
we move on to consumer flashlights 
and, hence, the next letters, the C and 
the larger D cell. Here things get con- 
fusing. Since B was larger than A, and 
D larger than C, what would they call 
the little "penlight" cell, now used to 
power a million audio items and plenty 
else? Well, they settled on AA, a wea- 
sel way out. Worse, the later subminia- 
ture cell turned up as an unimaginative 
AAA. Some day we should try again. 

Not earthshaking but of some signifi- 
cance is Triviúm No. 2: I finally got a 
new car, after 12 years and 134,000 
miles of unalloyed Superbug. Japa- 
nese, of course, like my audio, so now 
all is harmony. The Bug went lame 
rather suddenly; its replacement, on 

r 

--- 

I 

/ 
very short notice, came with a passel 
of extras which were not extras at all 
because they were already there. One 
was an AM/FM four -speaker stereo 
cassette player, if you follow my jar- 
gon. I said I didn't want it. The people 
at the dealership said we can't take it 

out, it's built in. So I got $350 "credit" 
and they pretended it wasn't there. 

The player was a piece of junk. With- 
in a week, the all -mechanical tuning 
quit. The red dial marker (yes-a dial) 
just leaned sidewise and wouldn't 
move. I said, look, that's simple; I've 
seen it a thousand times. The tuning 
cord slips. I'll fix the thing myself. Oh, 
no! You can't do that!, they said. It 

would void the guarantee. We have to 
send it back to the factory. I said, but 
you've already given me credit and this 
thing doesn't exist. Remember? It's not 
there. They looked bemused. This was 
a new and unforeseen situation. They 
would have to consult Higher Manage- 
ment. I said to heck with it and drove 
home. End of trivium. 

(Sorry, folks, but I do not use the 
audio in my car. It's strictly personal, 
you understand, and I know how you - 
all out there love your car stereos. 

Don't let me bother you a bit. But when 
I am in a car it is to drive, period. As I 

have said before, I am an ear man, but 
I do not even hear music when I drive. 
Instead, I strain to hear the actual 
sounds of traffic and to watch the real 
sights, like red lights, lane -hopping 
and people ignoring stop signs. Crazy. 
But I haven't scratched a moving fend- 
er in 50 years and maybe three-quar- 
ters of a million miles.) 

Trivium No. 3, not at all trivial: I am, 
of course, pleased that numerous fu- 
ture items over which I have drooled in 

anticipation now suddenly exist. Non - 
CRT screens are everywhere (as of my 
"phase three"), though not yet in com- 
mercial N. Home movies via video- 
when Kodak gets into it, things are 
really moving. But one thing that few 
electronic prophets can really forecast 
is the curious shift of form and function 
that can occur en route, as a product is 

developed for the consumer market. 
Who would have guessed, for in- 

stance, that the CD, the very essence 
of a dedicated audio medium and de- 
veloped straight out of the move to 
digital audio that has overwhelmed us 
these last years, would jump the gun 
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THE EXPERTS SAID THEY HEARD EXCELLENT FREQUENCY RESPONSE, 
A HIGHER MOL, AND GREATER DYNAMIC RANGE. 

BUT NOT IN THOSE WORDS. 

Wicked lows. Manic highs. Nasty passages. 
It all translates the same. 
Music sounds better when its recorded 

on Maxell XL -S cassettes. 
That§ because we've improved our crys- 

tallization process. So we can now produce 
magnetic particles that are both smaller 
in size and more uniform in shape. Which 
allows us to pack more of these particles 
on the tape's surface, in turn, making it 
possible to record more information within 
a given area of tape. 

AC bias noise is reduced by 1dB. And maximum output levels are 
increased by 1.5dB on XLI -S and 2dB on XLII -S. 

As a result, XL -S delivers a signifi- 
cantly expanded dynamic range. A 
noticeably improved signal to noise ratio. 
And a fuller impact of dynamic transients. 

So if you want to hear your music the 
way it was meant to be heard, put it on 
Maxell XL -S. 

Because recording tapes just don't 
get any better. 

Or any badder. 
Enter No. 24 on Reader Service Card 

IT'S WORTH IT 



Few electronic prophets 
can really forecast the 
curious shift of form and 
function that can occur as 
a product is developed for 
consumers. 

and hop over into the PC? (Here 
comes the alphabet soup again.) True, 
the CD has a close first cousin, the 
LaserDisc, using basically the same 
system for video. But that one is still in 

the family, in the entertainment realm, 
and, like the CD, it's dependent on D/A 
conversion to get the entertainment 
back into intelligible form for those of 
us who listen and look. 

Denon, that paragon of recording 
companies which was the first to put 
out classical records that were digitally 
produced, today has some of the finest 
CDs on the market and a large audio 
pressing plant to produce them. It is 

Denon that has taken the CD into PC 
applications. 

Denon's new Compact Disc, techni- 
cally compatible in all sorts of ways 
with the audio CD, can be pressed in 
the same audio plant, perhaps even 
played (with a couple of switches) on 
the same players, but instead of audio 
it stores computer stuff. It is an adjunct 
to a computer, an attachment or built- 
in, and it deals entirely with bits and 
bytes and files and non -files, the sort of 
material that comes now on floppy 
disks and the like. Imagine it: On one 
CD you buy Beethoven and on another 
maybe WordStar or Lotus 1-2-3. 

This goes a lot further than the "TV 
disc." This one is all computer. The 
only "analog" it deals with is the dis- 
play in letters, numbers, or graphics 
that you see via the screen or the print- 
er. Yes, the audio cassette has also 
gone this route, but the Denon CD is 

altogether in another league, enor- 
mously higher -tech and right at the 
forefront of computer development, 
whereas the tape cassette is at best a 
low-cost (and relatively clumsy and 
slow) storage medium useful only in 
the simpler computer areas. 

You will note that the Denon comput- 
er CD is-or will be-a ROM device, 
what I tend to call a modular ROM, part 
of the permanent and nonerasable 
computer memory. It could be a direct 
competitor to the new "chips" or car- 
tridges of ROM (the name doesn't 
seem to have stabilized yet) which 
plug into the computer and become a 

part of it but which can be replaced by 
a different hunk of. ROM, a different 
program. And here we get into audio 
analogies galore. The floppy disk and 
the hard disk are RAMs. In more famil- 

iar words, they are erasable. You store 
material on them, and you can erase 
that material and put on something 
else. That, of course, corresponds to 
tape in audio, and to the cassette in its 
"blank" selling form. The Denon com- 
puter CD, on the other hand, cannot be 
erased, and is thus a publication when 
pressed in quantity-exactly like the 
audio CD or, of course, every earlier 
form of disc record. 

Thus-if I may be permitted a bit 
more non-audio-this astonishing new 
Compact Disc, like its relative, the 
computer ROM chip, will not replace 
the present erasable disks and other 
such memories. Instead, it will free a 
lot of room on them for more working 
capacity. As things are now, you must 
transfer temporary working instructions 
to your floppy (or other RAM) before 
you can even begin, and this can use 
up plenty of capacity. It also takes up 
time. 

I would not have given so much 
space to Denon here if it were not for 
one absolutely startling aspect-the 
new CD's capacity. Can you believe 
that one little computer -type CD can 
store from 500 to 1,000 times as much 
information as a single, somewhat larg- 
er, floppy disk? One of these CDs can 
store information equivalent to literally 
hundreds of thousands of pages of 
words, a small library. 

Of course, you are not surprised if 

you understand laser operation in the 
audio field. It offers enormously greater 
density than anything magnetic, as is 
quite obvious in our present audio 
CDs, which have more storage capaci- 
ty than we know what to do with. I can 
only suggest that a computer CD with 
this capacity is bound to have a re- 
verse impact on our audio world. And 
the simplest I can think of will likely be 
the joint Compact Disc player that 
would take both types of CD using the 
same laser mechanism-the audio 
playing into your hi-fi system, the com- 
puter disc feeding your PC. How's that 
for getting cozy? Just another step in 

our triple marriage of audio, video, and 
the computer. 

What would you hear if you were to 
"play" a computer CD through your 
audio? Howls, squeals, bleeps and 
roars? You'll never know. Because, of 
course, the player will sense automati- 
cally which type of signal is at hand 

and switch things in the right direction. 
Why not? 

I note that Denon, properly cautious, 
speaks entirely in the conditional in its 
press info, using a polite "would" in- 
stead of a brazen "will" when describ- 
ing its new CD. The facts are mighty 
interesting, just the same. 

Notice also that the Nakamichi opti- 
cal recording/reproduction system I 

mentioned last month relates to Denon 
in an outside way. It is a purely profes- 
sional tool that allows both playback 
and recording of CD -type audio infor- 
mation (and maybe computer -type info 
too?); it can do the standard CD things 
but also offers variables of many 
sorts-including speeds, sampling 
rates, and so on-for professional de- 
velopment use. It's a superb tool, I'd 
say, if you want to tinker with the future 
in this area. 

Finally, three items of trivia from 
Crown-not at all trivial. That company 
has mostly taken over an interesting 
type of mike, one known as the PZM, 
discussed with enthusiasm in this col- 
umn a couple of years ago, and is 

going forward with new applications 
and models in both directions. The first 
consumer model (Aha! I knew Crown 
would do it sooner or later) is highly 
consumer -oriented, by which I mean it 

has been given a loud sales handle 
and bright color. It's called the Sound 
Grabber. Grab it and enjoy; it should 
be good. On the other hand, the 12 SP 
isn't even called PZM, but it has the 
telltale look and hemisphere pickup 
pattern. Phantom powered, low imped- 
ance and so on, at $249. Very pro. 

Crown is also developing a new and 
interesting combination of principles, a 
PZM-type mike with a miniature super- 
cardioid mike cartridge for a curious 
"pointed hemisphere" reach forward, 
probably unlike any mike pattern now 
in use. It is embodied in the new PCC 
160, just now available at $249. Crown 
lists all sorts of novel uses, but I would 
propose one they didn't think of, the 
now -developing "home movie" sound 
on those new video portables. That 
sound is unexplored and, indeed, is 

played down in the ads as though it 

didn't matter. It does! And it needs a 
curious sort of reach if the amateur 
picture is to have a matching and use- 
ful audio. This Crown mike could do it, I 

suspect. Q 
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CAN YOU SEE THE MUSIC? 
B&W's newest star is in the spotlight. 
To celebrate the marriage of Audio and Video. B&W of 
England commissioned its world renowned research team to 
design a loudspeaker dedicated to the audio/video environ- 
ment. A new star was born! 

Until recently, TV was meant to capture the eye rather than 
the ear, a one -experience medium. But now, with the 
availability of Be -a and VHS Hi Fi and the advent of Stereo 
TV, it has become a two -experience medium. Yes, you can ex- 
pect theatre quality sound in your own living room. B&W 
video acoustic monito -s reproduce the whole eight octaves 
of sound, an astounding improvement over the four to five oc- 
taves reproduced by ordinary TV speakers. 

The television pic-ure tube and associated components are 
seriously affected oy stray magnetic fields. The magnets 
employed in TV loudspeakers are shielded to prevent 
magnetic interference but if arge magnets required to pro- 
duce true high fidelity are used, then shielding is only partial- 
ly effective. 

B&W goes one step beyonc. B&W has total y redesigned the 
magnet circuits and mctnr s,stern by producing nickel - 
cobalt centre pole megrets. B&W has produced ZMF 
speakers, giving virtually a2erc Magnetic Field. This revolu- 
tionary new approach actuallj eu -a -Ices the performance of 
the loudspeaker systen beyond anything achievable with 
simple screening; B&W ZGIF speakers :an be placed im- 
mediately adjacent to the :elewis (Du nonitor without creating 
any adverse effect. 

Behind the successful cevekprnent of these video acoustic 
monitors lies B&W's wo Id de,snip in loudspeaker techno- 
logy and design. B&W's Model E01 has teen selected by 
famous recording comDaries, orcnestras and conductors 
worldwide as their classical Music monitor. For both the pro- 
fessional recording artistsa-id -nE critical music lover, B&W 
has dedicated itself to the pursuit of perfection in the re- 
creation of live sound. 

More than a contribution t1 viewi-ig pleasure, B&W ZMF 
loudspeakers provide all fia: has been missing from the 
complete audio video expeie,ce. LISTEN AND YOU'LL SEE! 

See dealer lk ing or page 12E 

VIDEO ACOUSTIC MONITORS 

SUPERB SOUND WITHOUT PICTURE DISTORTION OR MOVEMENT 
Anglo American Audio P.O. Box 653, Buffalo, NY 14240 (416) 237-0595 



HIGH PERFORMANCE 
BY RCA. 

IT'S NOTJUSTA VIDEO MONITOR. IT'S A HIGH-PERFORMANCE TELEVISION RECEIVER. 

Video monitors that are just video monitors are 
less than co-npiet9. Introducing the first and 
only video monitor that is also a Full 
Spectrum television receiver. Due to 
remarkable developments in audio 
and video technobgy, our high per- 
formance mcnitors -or 1985 are the first consumer 
monitor/receivers to process 100% of the audio/ 
video signal. All the color, all the sound, all the 
time. Bringing all th= magic of life right into your 

living room. What's more, RCAs Video Monitors 
come complete with built-in stereo broadcast 

receiver and spea<ers for an unsur- 
passed video experienc (Stereo 
sound dependent on TV broadcast 
signal.) Some RCA Monitors, like the 

one above, actually fit 25 inches of picture (mea- 
sured diagonally) in about the space cf a 19 -inch 
set. And, last but not least, all of RCAs 10 ColorTrak 
2000's for 1985 are, in fact, Video Mon tors. 



2000 
BACK BY 

POPULAR DEMAND. 

11 I I I I,1Ilk1ttet'e\\s\\\\\\ 

JACKS IN THE BACK DE AVER ER A BETTER PERFORMANCE UP F ONT QUICK2i, EASIL', EFFICIENTLY. 
The story bet`ind RCA's Video M=nitoi helps you 
get the most from todays w deo p-cct.cts. As 
many as 20 rear input -ou -put p=<s a bA you to 
bypass the set's antenna circ.jtry and =lug RCA 
and other video and audi D cona'cneNe directly 
into the chassis. The resul- is c cline-, sharper 
picture from video comrene-lt3. Souid too, is 
dramaticclly improved I_ecc uâe Lucie jacks* book la $2.EC r -tai 31:eí, write: RCA Consumer 
permit direct hookup to stereo sw-ems. Re Elec-rcnics, Dept. 32-312B2, P.O. Box 7036, 
Giving you cleaner, easie-, more iaie-t- Indicri olis IN. J7-7035. 

lEC- VOLOGYTHAT EXCITES THE SENSES. 

O 

connectio-'s than compl Gated wire hookups. 
And, with RCAs exclusive Digital Command 
Center, you cir ou,n the 'At le show from across 
the room, swi-chi ig fpm :roadccstt to VCR view- 
ing. See tie fu t array o= RCA's multi -featured 
monitorsaty cvur RCA dea er. Or, for more informa- 
tion and a tree cop; Dt :ur "Living with Video" 

Enter No. 34 on Reader Service Card 

0 
*Selected models. 



DIGITAL DOMAIN 
KEN POHLMANN 

KEEPING TRACK 
phono cartridges probably didn't 

realize how easy they had it, 

back when tracking was simply 
a question of staying in the groove. It 

was as natural as a barge floating 
down the Mississippi-and about as 
subtle as a plowshare cutting through 
black Illinois topsoil. It was a primitive 
system, and in our Age of Information 
when spacewalks and supercom- 
puters hardly excite interest anymore, 
a Stone Age technique of dragging a 

rock through a ditch could simply no 
longer be tolerated. Clearly it was time 
for a new medium and a new reader. 

The Compact Disc has responded to 
the challenge with components from 
today's high technology. Modulated la- 
ser light carries the data, and nothing 
(except light) touches the medium sur- 
face. This poses an interesting engi- 
neering challenge: How do we track a 
spiral pit sequence if there is no 
groove to guide the pickup? The an- 
swer, of course, is the auto -tracking 
system found in all CD players. 

The spiral pit track on a Compact 
Disc, running from a center circle near- 
ly to the outer edge, makes 60 revolu- 
tions within the width of an LP micro- 
groove. An off -center disc might exhib- 
it track eccentricity of as much as 300 
µm; in addition, vibration can chal- 
lenge the pickup's ability to track within 
a ±0.1-µm tolerance. Hence, it is ap- 
propriate that a laser -beam system is 

used for tracking; it would probably be 
impossible for any mechanical system 
to track as well. 

Many CD players use a "three spot" 
method for tracking, whereby the origi- 
nal beam is split by a diffraction grat- 
ing to create a series of secondary 
beams of diminishing intensity. The 

Fig. 1-How the three beams "read" 
the signal pits while tracking and 
mistracking. 

OFFSET 
TO 

RIGHT 

OFFSET 
CENTERED TO 

LEFT 

two first -order beams are conveyed to 
the disc surface along with the central 
beam. The central beam spot covers 
the pit track while the two tracking 
beams are aligned above and below 
and to either side of the center beam. 
When the beam is tracking the record 
properly, part of each tracking beam is 

focused on the pit circumference; the 
other part covers the mirrored area be- 
tween pit tracks. The three beams are 
reflected back through the quarter - 
wave plate and polarizing beam split - 
ter; the main beam strikes the four - 
quadrant photodiode, and the two 
tracking beams strike two separate 
photodiodes mounted to either side of 
the main photodiode. 

As the three spots drift to either side 
of the pit track, the amount of light 
reflected from the tracking beams var- 
ies. There is less average light intensity 
reflected by the beam which encoun- 
ters more pit area and greater reflect- 
ed light intensity from the beam which 
encounters less (Fig. 1). The relative 
output voltages from the two tracking 
photodiodes thus form an error -correc- 
tion signal. 

The electronic system used to con- 
vert the photodiode outputs to a mean- 
ingful correction signal utilizes current - 
to -voltage converters, comparators, 
amplifiers, delay lines, level shifters, 
and a driver stage. As shown in Fig. 2, 

the outputs of both tracking photodi- 
odes are applied to operational ampli- 
fiers Al and A2 to convert the current 
outputs to voltages. The gain of the left 
error -tracking signal is adjusted by a 
trimmer in the feedback loop. The right 
error -tracking signal is not adjustable; 
however, its output voltage is delayed 
by 30 µS. This is necessary because 
the left tracking beam reads a given pit 
30 µS after the right beam does, due to 
the displacement of the two beams on 
the rotating disc. Delaying the right 
tracking signal just this amount allows 
both signals to be compared on the 
basis of the same pit-as if they were 
reading the pit simultaneously. 

The difference between the tracking 
signals is determined at the compara- 
tor. If tracking is precisely aligned, the 
difference here is 0 V. If the beams 
drift, a difference signal is generated, 
varying positively for a left drift and 
negatively for a right drift, thus creating 
an S -curve tracking -error signal. That 
signal is buffered and amplified by am- 
plifier A3 before being sent to the gain - 
control and servo -drive circuits. 

The gain -control circuits maintain 
relatively constant tracking -signal volt- 
ages, despite differences in disc re- 
flectivity due to such causes as manu- 
facturing differences and soiling of the 
disc or the player's optics. Keeping 
these voltages at the proper levels en- 
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SUPER DUPER 
FROM TDK. 

eTDK HIGH 
POSITION 

EXTRA 

FIS MEAL PARD UE FORMUTATIGI' 

ti ; FOR HIGH BIAS RECORDING 

*TDK Hrgh Bias 70psf.Q 

EXTENDED HIGH ,E' HIGH MOL HIGH OUTPUT 
LABORATORY STAN NO CASSETTE MECHANISM 

Capture all tt-e dynamics of 
digital performance en your 
cassette deck. TDK HX-S 
blasts throuan the sonic Lar- 
ders with high powered digital 
sound! 

Its exclusive metal particle 
formulation reproduces a 
wider dynam c range and a 
higher frequency response to 
handle digita lv-enhaiced 
music sources on anv cas- 
sette deck wi:h a Type II 

(High -Bias) switch. 

',Mi -h four times the mag- 
ret storage ability of any 
tap3 n its class, TDK H}: -S 
virtually eliminates high fre- 
cuenc,i saturat on, while 
cel e-ing unsurpassed sensi- 
tiv tj throughout the aucfo 
sp=;rum. Additionally, HX-S 
ex_als in retention of h ch fre- 
cuencj MOL, which no other 
Type I formulation attains. 

etc to maintain its dyìa- 
nite 3erformarce, TDK HX-S 
is housed in ou- specially 

90 

engineered, trouble -free Lab- 
oratory Standard cassette 
mechanism for durability and 
reliability-backed by the 
TDK Lifetime Warranty. 

So for optimum results with 
Type II (High -Bias) and digi- 
talfy-sourced recordings on 
your cassette deck, get the 
only super-duper. TDK HX-S. 

4èTDK® 
THE MACHINE FOR YOUR MACHINE. 

© 1985 TDK EezIrorncs Co p 
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Movement of a stylus in 
the groove of an LP is 
much like a CD player's 
operation: In both, the 
signal "pulls" the pickup 
across the disc. 

TRACKING -ERROR SIGNAL 

CENTER 
OF 

30 - NS 
TRACK OFFSET 

RIGHT 
DELAY lik TO 

LEFT 
TRACKING bib. if 

SIGNAL 

_ _ _ T -OFET COMPARATOR 

TO 

SERVO 
ADJUSTMENT 

OFFSET RIGHT 

TRACKING 
LEFT Fig 011111111 

SIGNAL Generation 
of the S -curve = TO GAIN 

CONTROL 
tracking signal. AND SERVOS 

sures proper data recovery and mini- to other drive transistors by an amplifi- 
mizes actuator noise during playback. er for fine control of the slide motor. 

The gain of the level -control amplifier It is important to note that the move - 
stage is varied according to the inten- ment of a stylus in the groove of an LP 
sity of the laser beam sensed during is much like a CD player's operation: 
the initial reading of the disc's "Table With the aid of the auto -tracking sys- 
of Contents." A microprocessor varies tern, the signal path "pulls" the pickup 
the gain ± 10 dB by switching resistors across the disc. In the search mode, 
into the amplifier's circuits. The initial the microprocessor takes command to 
gain adjustment for each disc is main- provide faster motion than is possible 
tained throughout its playing, but the during normal tracking. Control pulses 
system reverts to a nominal gain level are directed to the drive transistors for 
during searches or jumps. accelerated movement in the forward 

The error signal is gated by control or reverse direction. 
from the microprocessor and other For forward or reverse jumps to pro - 
sources that verify proper tracking. grammed locations on the disc, the 
One of these control signals comes tracking -error signal is disabled by a 

from a damage -detection circuit, flip-flop, and signals from the micro - 
which alerts the tracking servo system processor drive the slide motor. When 
to scratched or defective discs. the correct location is reached, the S 

If the gating circuit passes it, the curve generated by the tracking -error 
tracking circuit is then applied to a signal is referenced to a microproces- 
push-pull transistor circuit, which sor -generated control signal, the flip - 
drives the actuator coil. The two -axis flop is switched, and the circuitry is 

actuator assembly contains a perma- informed that proper track alignment is 

nent magnet and the focus/tracking occurring. Just prior to alignment, a 

coil. When the driving voltage is ap- brake pulse is generated to compen- 
plied to the coil, the bobbin swings sate for the pickup's inertia. The actua- 
around a shaft to move the objective tor comes to rest on the correct track, 
lens laterally, so the main laser spot is and normal auto -tracking is resumed. 
again centered and the tracking -error A Compact Disc player uses a lot 
signal is again zeroed. more technology than an analog re - 

Aside from the tracking accuracy cord player to achieve tracking, but 
needed to keep the laser beams on most would agree that the result is 

track, a motor must properly move the much more satisfactory. Compact 
pickup across the disc surface to track Discs might cost a little more than pho- 
the entire pit sequence. Also, the pick- nograph records, but the longevity of 
up must be able to jump from one CD recordings, thanks to the laser - 
place on the disc to another, find the tracking system, makes them a worth - 
desired place on the spiral, and re- while investment. The optical pickup, 
sume tracking. These functions are auto -focus, and auto -tracking are cer- 
handled by separate circuits, primarily tainly some of the niftiest engineering 
using previously generated control sig- elements in the Compact Disc system. 
nals. A coreless-type slide motor is But there are still a number of tricks in 

used to provide constant tracking of the players, and in the discs them - 
the pit circumference. The tracking -er- selves, to be explored in upcoming 
ror signal used for auto -tracking is sent columns. Q 
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326983. Bach: Organ 
Masterpieces -Toccata & 
Fugue in D Minor, etc. 
A. Newman (Sine Qua Non) 
317081. Bach: Goldberg 
Variations -Glenn Gould 
(Digital -CBS Masterworks) 

J 

BEETHOVEN 
SYMPHONIES 

NO. 5 and NO. 6 

VLADIMIR 
ASHKENAZY 

P HILHARMONIA ORCH. 

319434. Bach: Sonatas for 
Vida De Gamba & Harp- 
sichord -Yo-Yo Ma, cello; 
Ken. Cooper, harpsichord 
(Digital -CBS Masterworks) 
328054. Bach's Tops - 
Gavotte, Sleepers Awake; 
more. Kapp, Philharmonia 
Virtuosi of New York (CBS) 
329714. Bartok: Concerto 
for Orchestra; Dance Suite 
-Salti conducts Chicago 
Sym. (Digital -London) 
273409. Beethoven: 3 
Plano Sonatas -Moonlight 
Appassionata, Pathetique. 
Horowitz, piano (Columbia) 
252874. Beethoven: 
Symphony No. 9 (Chorale) 
-Ormandy and the Phila- 
delphia Orch. (Columbia) 
325654.395657. Beethoven 
Plano Concertos Nos. 1 & 5 
(Emperor) -Brendel, piano 
(Counts as 2 -Vox) 
325274. Berg: Lulu Suite - 
also Schoenberg Webern. 
Ormandy, Phila. Orch. 
(Masterworks Portrait) 
324780. Bolling: Suite For 
Cello and Jazz Piano - 
Yo -Yo Ma, Bolling (CBS) 
263293. Bolling: Suite For 
Rute and Jazz -Piano - 
Rampal, Bolling 
(Columbia) 
330118. Brahms: String 
Quintets in F andG Major 
-Boston Sym. Chamber 
Players (Digital -Nonesuch) 

328039. Brahma: Sym- 
phony No. 3; Haydn Vari- 
ations-Mehta, New York 
Phil. (CBS Masterworks) 
246843. Chopin: Mazurkas, 
Etudes, etc. -Vladimir 
Horowitz, piano (Columbia) 
326439. Copland: Rodeo; 
Dance Symphony; El Salon 
Mexico; Fanfare for Com- 
mon Man -Dorati, Detroit 
Sym. (Digital -London) 
322826. Debussy: La Mer; 
Nocturnes -Michael Tilson 
Thomas, Philharmonia Orch. 
(Digital -CBS Masterworks) 
328401. Debussy: Sonata 
for Rute, Viola and Harp; 
Syrinx for Solo Flute - 
plus works by Ravel, Faure. 
etc. Orpheus Trio (Digital 
-Vanguard Audiophile) 
321471. Gershwin: Piano 
Concerto in F; American 
In Paris; Rhapsody In Blue 
-Andre Previn and the 
London Symphony (Angel) 
319004. Glass, Philip: 
The Photographer (CBS) 
228684. Grieg: Peer Gynt 
Suites 1 and 2; Bizet: 
Carmen Suites -Leonard 
Bernstein and the New 
York Phil. (Columbia) 
323543. Handel: Royal 
Fireworks Music; Oboe 
Concertos 1 -3 -Karl Mun- 
chinger, Stuttgart Chamber 
Orch. (Digital -London) 
329615. Handel: Water 
Music: Malgorie, La Grande 
Ecurie & la Chambre duRoy 
(Digital -CBS Masterworks) 
257956. Haydn: Sym- 
phonies No. 101 (Clock) 
and No. 103 (Drum Roll) 
-Bernstein, New York 
Phil. (Columbia) 

DVORAK 
NEW WORLD 
SYMPHONY 

.l R GEORG SOLTt 
IK AGO SYMPHONY ORCH. 

MR, 

326561. Haydn: 3 Favorite 
Concertos -Cello in D 
(Yo-Yo Ma); Violin in C 
(Cho -Liang Lin); Trumpet 
in E Flat (Wynton Mar - 
salis) (CBS Masterworks) 
326272. Hoist: The Planets 
-Bernstein, New York Phil. 
(CBS Great Performances) 
330126. Kodaly: Flory Janos 
Suite; Alf ven: Swedish 
Rhapsody-Comissiono, 
Baltimore Symphony 
(Digital -Vox Cum Laude) 
321208. Liszt: Hungarian 
Rhapsodies 2,3,5; Mephisto 
Waltz -Willi Boskovksy, 
London Phil. (Angel) 
314369. Mahler: 
Symphony No. 1 (Titan) - 
Maazel, Orch. Nat'l de 
France (CBS Masterworks) 

325365. Mozart: Elne 

No. 40 -Casals, Marlboro 
Festival Orch. (CBS Portrait) 
326975. Mozart: Violin 
Concerto No. 4; Adagio; 
Rondos-Zukerman plays, 
conducts St. Paul Chamber 
Orch. (CBS Masterworks) 
309492. Mussorgsky: 
Pictures At An Exhibition; 
Night On Bald Mountain - 
Bernstein, New York Phil. 
(CBS Great Performances) 
310698. Offenbach: Gaits 
Parisienne; Saint-Saens: 
Danse Macabre; Dukas: 
Sorcerer's Apprentice - 
Maazel, Orch. National 
de France 
(Columbia) 
316406. Pachelbel Canon 
& Other Baroque Favorites 
Boyd Neel, Toronto Cham- 
ber Orch. (Digital-MMG) 
318691. Prokofiev: Love 
For Three Oranges Suite; 
U. Kite Suite -Thomas, 
L.A. Phil. (CBS Masterworks) 

Kleine Nachtmusik S 

Here's a wonderful opportunity to start or add to your collection of the 
world's greatest music -on easy -to -play, carefree tape cassettes! Asa new 
member of the Columbia Classical Club, you can get any 11 cassettes for 
only $1.00, plus shipping and handling. (Or you may take your 11 selections on 
stereo records) In exchange, you agree to buy just 8 more selections in the 
next three years, at regular Club prices (which currently are $7.98 to $9.98, 
plus shipping and handling; multi -unit sets and some digital recordings may 
be somewhat higher.) 
How the Club works: every four weeks (13 times a year) you'll receive our 
Music Magazine. It describes the "Classical Selection of the Month" plus 
scores of classical releases, as well as selections from other fields of music, In 
addition, up to six times a year you may receive offers of Special Selections, 
usually at a discount off regular Club prices, for a total of up to 19 buying 
opportunities. 
There is no obligation to accept the "Selection of the Month" -you order 
only the recordings you want when you want them! A special response card 
will be enclosed with each Magazine -mail it by the date specified to order 
or reject any selection. And if you want only the "Selection of the Month", do 
nothing -it will be shipped automatically. And you'll have at least ten full 
days in which to make your decision -if you ever have less time than that 
feel free to return the "Selection of the Month" at our expense. 
You may cancel membership at any time after you've purchased 8 
selections or continue under our money -saving bonus plan. And if not 
satisfied for any reason, just return your introductory shipment within 10 
days -your membership will be canceled and you will owe nothing. 
Special Start -Your -Membership -Now Offer: you may also choose your first 
selection now -and we'll send it to you for at least 60% off regular Club 
prices (only $2.99). This discount purchase reduces your membership obliga- 
tion immediately -you then need buy just 7 more (instead of 8) in 3 years. 
Just check box in application and fill in the number of your first selection. 
NOTE selections with two numbers are 2 -record sets or double -length tapes. Each of 
these "double selections" counts as 2 -so write in both numbers. © 1985 Columbia House 

RAVEL: 
BOLÉRO 

PAVANE, 
DAPHNIS ET CHLOE 

-SUITE NO. 2 

318451 

ANDRE PREVIN 
LONDON SYMPHONY ORCH. 

245043. Rachmaninoff: 
Piano Concertos Nos. 1 & 2 
-Ashkenazy; Previn, 
London Sym. (London) 
324533. Respighl: Feste 

305730. Mendelssohn: Romane; Pines & Fountains 
Symphony No. 4 (Italian); Of Rome-Dutoit, Orch. de 
Overtures -Andre Previn, Montreal (Digital -London) 
London Symphony (Angel) 318436. Rimsky-Korsakov: 
294264. Mozart: Plano Scheherazade-Svetlanov 
Concerto No. 21 (Elvira London Symphony (Angel) 
Madigan) and No. 17- 325100. Saint-Saens: 
Ashkenazy plays, conducts Carnival of the Animals 
Philharmonia Or. (London) -also works by Debussy, 

Satie. Philip Jones Brass 
Ensemble (Digita/ -London) 
314260. Salierl: Sinfonia 
Veneziana; more-Pesko, 
cond. (CBS Masterworks) 
321729. Schubert: The 
Impromptus, Op. 90 & 142 
-Murray Perahia, piano 
(Digital -CBS Masterworks) 
317677. Schubert: Sym- 
phony No. 8 (Unfinished); 
Rosamunde Overture and 
Ballet Music -von Karajan, 
Berlin Philharmonic (Angel) 
324046. Shostakovich: 
Cello Concerto No. 1; 

Kabalevsky: Cello Conc. 
No. 1 -Yo-Yo Ma, cello; 
Ormandy, Phila. Orch. 
(Digital -CBS Masterworks) 
225888. Smetana: Moldau, 
Bartered Bride Overture, 
Dances; etc. -Bernstein, 
N.Y. Phil. (Columbia) 
310870-390872. Johann 
Strauss' Greatest Waltzes 
Ormandy, Szell, Bernstein 
(Counts as 2 -Columbia) 
202796. Richard Strauss: 
Also Sprach Zarathustra 
-Bernstein, New York 
Philharmonic (Columbia) 
326405. Stravinsky: The 
Firebird (complete ballet) 
-Dohnanyi, Vienna Philhar- 
monic (Digital -London) 
281493. Stravinsky: Rite 
Of Spring. Zubin Mehta, 
N.Y. Phil. (Columbia) 
326249. Tchaikovsky 
1812 Overture; Marche Slav; 
Romeo & Juliet -Bernstein 
(CBS Great Performances) 
329169. Tchaikovsky: 
Symphony No. 4 -Lorin 
Maazel, Cleveland Orch. 
(CBS Masterworks) 

231563. Tchaikovsky: 
Swan Lake and Sleeping 
Beauty Ballet Suites 
-Ormandy, Philadelphia 
Orchestra (Columbia) 
321844-391847. Verdi: 
La Traviata -Original 
Motion Picture Soundtrack. 
Stars Domingo, Stratas 
(Counts as 2-Elektra) 
326447. Verdi: Overtures 
-La Forza del Destin, I 

Vespri Siciliana, Nabucco, 
etc. Chailly, National Phil- 
harmonic (Digital -London) 
324525. An Isaac Stern 
Vivaldi Gala: Concertos 
For 2 and 3 Violins; etc. 
Stern, Zukerman, Perlman, 
others (CBS Masterworks) 
323147. Wagner: Orchestral 
Music from "The Ring" - 
Sir Georg Solti, Chicago 
Sym. (Digital -London 
310086. Wagner: Overtures 
-Flying Dutchman; Rienzi; 
etc. Maazel, Philharmonia 
Orch. (Columbia) 

FOUR SEASONS 
VIVALDI 

LORIN MAAZEL 
02122`,2,2=2r% 

325886. Liona Boyd - 
Uve In Tokyo. Works by 
Dowland, Soler, Falla, etc. 
(Digital -CBS Masterworks) 
292003-392001. Curtain 
Raisers -World's Favorite 
Overtures. Die Fledermaus; 
Carmen, William Tell; etc. 
(Counts as 2 -Columbia) 
328856. Placido Domingo 
-Always in My Heart. 
Spanish songs by Lecuona: 
Malaguena, more (CBS) 
326553. Placido Domingo 
-Great Love Scenes. With 
Kiri Te Kanawa, Ileana 
Cotrubas, Renata Scotto 
(CBS Masterworks) 

322347. Marilyn Horne - 
Uve At La Scala. Music by 
Granados, Handel, Copland, 
etc. (CBS Masterworks) 
326595. Igor Klpnia- 
Music For The Kings Of 
France. Harpsichord suites 
by Marchand and Couperin 
(Nonesuch Silver Serles) 

LUCIANO 
PAVAROTTI 

%3 

POPULAR RADAN SONGS 
ARRANGED AND CONDUCTED BY 

HENRY MANCINI 

326603. Ivan Moravec 
plays Schumann & Brahma. 
Kinderszenen; Intermezzi; 
more (Digital -Nonesuch) 
326108. Mormon Taber- 
nacle Choir -Faith Of Our 
Fathers. Traditional hymns 
(Digital -CBS Masterworks) 
303453-393454. Pavarottl's 
Greatest Hlts. Works by 
Bellini, Franck, Puccini, 
Schubert Verdi, others 
(Counts as 2 -London) 
319582. Jean-Pierre 
Rampal Plays Scott Joplin. 
The Entertainer, etc. (CBS) 
326397. Sutherland/Horne/ 
Pavarotti -Live From Lin- 
coln Center. A truly grand 
program (Digital -London) 
320887. Kid Te Kanawa- 
Verdi and Puccini Arias. 
Pritchard, London Phil. 
(Digital -CBS Masterworks) 
319848. Andre Watts -Uve 
In Tokyo. Works by Ravel, 
Brahms, Debussy, Haydn, etc. 
(Digital -CBS Masterworks) 
329136. Waverly Consort 
-Sephardic Songs: songs 
by Gombert, de Victoria, 
etc. (CBS Masterworks) 
320895. Portrait of John 
Williams -Theme from "The 
Deerhunfer"; Fool On The 
Hill, etc. (CBS Masterworks) 

11 

11 
00 
plus shipping 
and handling 

if you join now and agree to buy 8 more selections 
(at regular Club prices) in the coming 3 years 

COLUMBIA CLASSICAL CLUB, Columbia House, Terre Haute, IN 47811 

Please accept my membership application under the 
terms outlined in this advertisement. Send me the 11 

classical selections listed here for only $1.00, plus ship- 
ping and handling. I agree to buy eight more selec- 
tions (at regular Club prices) in the coming three 
years -and may cancel membership at any time after 
doing so. 

Send my selections in this type of recording (check one): 
C TAPE CASSETTES STEREO RECORDS 

Mr. 
Mrs 
Miss Pont First Nome Initial Lost Nome: 

Address Apt. 

City 

State Zip 
Do you have a telephone? (check one) Yes No 698/S85 
Do you have a credit card? (check one) Yes No 
This offer Is not available in APO FPO Alaska. Hawaii, Puer tO Q, Co olecse 
write for details of alternative offer 

Also send my first selection for at least a 60% discount 
for which I will be billed an additional $299. I then need 

buy only 7 more (instead of 8) 
at regular Club prices, in the 
coming three years. 
All applications subject to review, Columbia House 
reserves the right to reject any application. 

Enter No. 15 on Reader Service Card 

SEND ME THESE 
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BEHIND THE SCENES 
BERT WHYTE 

SPEAKER TO SPEC 
The well-known British loud- 
speaker manufacturer, B & W, 

has always had a research -ori- 
ented approach to the design and de- 
velopment of transducers. In recent 
years, B & W has placed even greater 
emphasis on research, and has ex- 
panded their laboratory facilities con- 
siderably. They have equipped their 
laboratories with the most exotic and 
sophisticated devices of modern audio 
technology: Fast Fourier Transform an- 
alyzers, computer design modeling, 
and the manufacturer's pride and joy, 
a laser interferometer. 

All this apparatus and many other 
devices were used in the design of B & 
W's Model . 801 loudspeaker. This 
transducer aimed to meet record com- 
panies' stringent performance require- 
ments for a monitor speaker suitable 
for classical music recording. 

While the Model 801 was well re- 
ceived, ongoing research provided an 
important refinement to the design. 
Special fiber -reinforced concrete 
known as fibercrete, a very inert high - 
density material, was used to fabricate 
the midrange and tweeter enclosures. 
This virtually eliminated panel flexure 
of the enclosures and the coloration by 
spurious resonances. Now known as 
the Model 801F, this speaker has been 
widely acclaimed for its accuracy of 
frequency response, very low distor- 
tion, smooth spectral balance and, 
above all, its superlative, almost palpa- 
ble three-dimensional imaging. The 
Model 801F is now the "official" classi- 
cal recording monitor speaker for EMI, 
London/Decca, Philips, Deutsche 
Grammophon, CBS, and many others. 
In fact, I noted that in a recent record- 
ing, Telarc too is using the Model 
801F. Needless to say, thousands of 
audiophiles and music lovers all over 
the world have also acquired the Mod- 
el 801F. 

This sounds like a success story, 
and it is. However, a new chapter has 
recently been added. While the Model 
801F was widely used to monitor the 
recording of classical music, there 
were pop/rock recording engineers 
who liked the characteristics of the 
801F but wanted to monitor at very 
high levels. Because of the wide- 
spread use of synthesizers, with their 
very high-energy output at extended 
low -frequency response, these engi- 

B & W Model 808 

neers wanted a speaker that could re- 
produce such huge signals without 
distress. Hearing about the require- 
ments of their pop -music colleagues, 
the classical recording engineers de- 
clared that, with the wider dynamic 
range and very low -frequency re- 
sponse of digital recording, such a 
king-size monitor would be advanta- 
geous to them, as well. As I under- 
stand it, some EMI recording engi- 
neers finally approached B & W, and 
asked them if they could design a sort 
of "super 801F" that would afford a 
very high -quality sound at very high 
listening levels. 

Feeling that with present-day re- 
cording technology there was a need 
for such a no -holds -barred monitor 
speaker, B & W took up the challenge 
and, after much research, introduced 
the Model 808 "super monitor" at the 
1984 Summer CES in Chicago. At the 
show, I asked the ever -genial John 
Bowers if I might try out a pair of his 
Model 808s in my home. He graciously 
consented, but at the time I had no 
idea what this would eventually entail! 

Finally, in early November, a huge 
truck pulled up in front of my house to 
deliver the very first pair of Model 808s 
in the United States. Now, I've had all 

kinds and sizes of audio gear deliv- 
ered to me over the years-but I wasn't 
prepared for what was emerging from 
the rear of that truck! The Model 808 is 

shipped in a big wooden case, which 
(probably by clever foresight) just 
managed to squeeze through my front 
doorway. Believe me, B & W is making 
certain the 808 reaches you intact! Un- 
packing is a bit of a chore, but once 
uncrated, the 808 rolls out nicely on its 
ball casters. Each 808 weighs 185 
pounds, so the casters are much ap- 
preciated. 

The Model 808 is an imposing and 
beautifully crafted loudspeaker. Avail- 
able in walnut, black ash, rosewood 
and natural oak, the 808 is 441/4 in. H 

x 253/4 in. W x 211/4 in. D. Unlike the 
801F with its separate, external mid- 
range and tweeter enclosures, all five 
drivers are totally within the Model 808 
enclosure. 

The B & W engineers set three prin- 
cipal design goals for the 808: First, 
the 808 had to achieve frequency lin- 
earity and freedom from coloration and 
distortion, similar to that of the Model 
801F. Second, sensitivity of the 808 
was to be 91 dB at 1 watt/meter at 8 

ohms, double that of the Model 801F. 
And third, the 808 had to achieve 120 
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A few words for thole 
who haven't experienced Songs 

new Compact Disc Player. 

Listen to it. 
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The Model 808 is an 
incredibly revealing 
speaker. Good or bad, it 
accurately reproduces what 
you put into it. 

dB SPL in typical recording/listening 
environments. 

This was quite a tall order, and it 

necessitated the design of entirely new 
driver units. The claimed frequency re- 
sponse of the 808 is ±2 dB from 30 Hz 
to 20 kHz. Couple the obviously ex- 
tended bass response with the re- 
quirement of a 120 -dB output, and the 
necessity of a large enclosure (220 li- 
ters) is apparent. The 808 employs two 
300 -mm (1178 -inch) drive units with 
thermoplastic cones and PVA com- 
pound coating. Voice -coils are 2 inch- 
es and are wound on special, high - 
temperature Kapton formers, permit- 
ting safe operation up to 250° C (over 
480° F)! Each bass driver has a mag- 
net system weighing almost 10 
pounds. The drivers feature ultra -long - 
throw suspensions. Computer predic- 
tions indicated that achieving an effi- 
ciency of 91 dB at the desired low 
frequencies would require a fourth -or- 
der vented system. This was construct- 
ed, and the box has a system reso- 
nance of 22 Hz. There is a special 
design for the internal bracing, and 
measurement of enclosure panels with 
laser interferometer and accelerom- 
eters gave readouts 60 dB below dir- 
ectionally radiated signals. In other 
words, resonant coloration from enclo- 
sure panels is almost nil. Power han- 
dling of the 808 bass section is an 
enormous 200 continuous watts below 
400 Hz! 

The two midrange drivers are new 
high -power units, employing the same 
special Kevlar cones used in the 801F. 
The voice -coils are once again wound 
on high -temperature Kapton formers. 
The specially developed tweeter uses 
a 32 -mm (11/4 -inch) polyamide dia- 
phragm, whose contour was deter- 
mined by laser interferometer studies. 
High -temperature aluminum formers 
are used for the voice -coil, and use of 
Ferrofluid restricts operating tempera- 
ture to a safe 100° C (212° F). Both 
midrange drivers and the tweeter are 
in a vertical in -line configuration, 
housed in an extremely rigid enclosure 
completely separate from the bass en- 
closure. The midrange/tweeter enclo- 
sure is a rear -loaded, quarter -wave 
transmission -line system of tapered 
construction. It is damped with special 
fibrous material and tuned to ensure 
flat impedance and linear absorption. 

This three-way speaker uses fourth - 
order Butterworth -squared configura- 
tion crossovers at 400 Hz and 3 kHz, 
and delay -line correction between 
midrange and tweeter is provided. The 
Model 808 can be bi- or triamplified, 
and there are internal protection cir- 
cuits to place limits on the power input 
to midranges and tweeters. Input im- 
pedance is 8 ohms nominal. At 100 
dB, second -harmonic distortion is only 
1% from 100 Hz to 20 kHz, with third - 
harmonic distortion a mere 0.64% at 
the same frequencies. Obviously, the 
808 is designed and constructed to a 
new and very high standard. 

What you folks probably want to 
know is what this sophisticated, high- 
technology loudspeaker sounds like. 
First off, it must be noted that the Mod- 
el 808 is an incredibly revealing speak- 
er. Good or _bad, it accurately repro- 
duces what you put into it. To really 
appreciate the fabulous performance 
of the 808, it should be teamed with the 
best equipment available. The 808 
sounded quite good with a number of 
high -quality amplifiers and preamplifi- 
ers, but the cleanest, most musical, 
most impressive sound from the 808s 
was produced by driving them with the 
new Krell KMA-200 Class -A amplifiers. 
(Krell's Dan D'Agostino tells me that 
these mono amplifiers have new "in- 
verse drive" circuit topology, that they 
are internally wired with Sal DeMicco's 
Discrete Technology cable, and that 
they are capable of extremely high - 
current output.) For the preamplifier I 

used the new Gamma version of the 
Spectral DMC-10, a unit I find increas- 
ingly impressive for its cleanness, qui- 
etness and very musical qualities. I 

also used the Meridian CD player, and 
the Sony PCM-F1 and JVC 6400 pro- 
fessional VCR for playback of my own 
and other digital tape recordings. 

With the setup described, listening 
to the Model 808 is an impressive son- 
ic experience. There simply is no com- 
parison with conventional speakers. 
Knowing you have 120 dB of output 
might offer temptations to those who 
like their music larger than life. Need- 
less to say, some exploratory listening, 
including forays into ultra -high levels 
(just to see if the loud levels stay 
clean), is in order. 

It was soon apparent that the 808 
has many of the desirable characteris- 

tics of the 801F. Spectral balance is 

extremely smooth unless distortion is 

present in the source material; I've 
heard no distortion produced by the 
808. Bass response is flat within a few 
dB to below 30 Hz. Above all, there is 

utter clarity and cleanness to the 
sound, no matter what the listening lev- 
el. Coloration is very low, and the ste- 
reo imaging is precise and stable, al- 
though it must be said that the 808 
doesn't quite match the three -dimen- 
sionality of the 801F. 

Quite apart from all this is the sheer 
emotional impact that the 808 uniquely 
imparts to music. Because it can han- 
dle the very wide dynamic range and 
extended bass response of some digi- 
tal tapes and Compact Discs, you no 
longer have to play them with trepida- 
tion. There is no longer any fearful 
"walking on eggshells" feeling that is 

engendered when playing digital ma- 
terial through loudspeakers that simply 
are not designed to handle high levels. 

On certain uncompressed digital re- 
cordings, you can set the pianissimos 
just above the ambient noise floor of 
your listening room, and feel secure 
that, when you reach the triple fortissi- 
mos, nothing will blow up. In such situ- 
ations, the impact of the 808 is star- 
tling. Bass response is ultra -clean, 
awesome and visceral in its unbridled 
power. 

Classical music played on this 808 
system becomes a new experience. It 

is difficult to describe how one gets 
caught up in the music, how the cli- 
maxes of a Mahler symphony, for in- 
stance, afford an emotional impact that 
can truly be described as uplifting. 

For devotees of pop and rock music, 
this is a dream speaker. All the high- 
level sounds are produced without 
strain. Transient response and power 
are shattering. On some Compact 
Discs with percussion, especially rim 
shots on drums, you feel someone is in 

the speaker shooting at you with a .357 
magnum. 

There is no doubt that the B & W 808 
is a major achievement in advanced 
speaker design. There are other 
speakers having excellent qualities, 
but for sheer, gutsy, and emotional mu- 
sical excitement, the 808 will be hard 
to beat. There is but one little draw- 
back-you'll need $7,500 for a pair of 
Model 808s. A 
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A few words for those who have. 
INTRODUCING THE THIRD 
GENERATION CD PLAYER 

THAT'S LIGHT YEARS AHEAD 
OF THE COMPETITION. 
After listening to one of Sony's 

new third generation component 
CD players, you begin to realize 
you're hearing something not pos- 
sible in any first, or even second 
generation player. 

It's a whole new level of tech- 
nological achievement not merely 
designed for those who appreci- 
ate great specs, but those who 
appreciate great music, as well. 

A RESPONSE CURVE THAT 
ISN'T A CURVE. 

All CD players are endowed 
with a much flatter response curve 
than any turntable or tape deck is 
capable of reproducing. Unfortu- 
nately, most are also endowed with 
a conventional converter/filter 
system. Which tends to cause high 
frequency irregularities. 

However, take the response 
curve of Sony's new CDP-302 (the 
one that's flat as a board). 

FREQUENCY RESPONSE: 
SONY VS. THE COMPETITION 

o 

o 
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As you can see, it's far more uniform 
than the one found in conventional 
models. What this should tell you 
is that when you listen to even the 
most intricate piece of music, you 1l 
be hearing precisely what the 
musicians recorded. Nothing more. 
And nothing less. 
YOU CANT BEAT OUR CLOCK. 

Perhaps the most interesting 
"little" feat of engineering is 
Sony's newUnilinear Converter 
System. Its high-speed, digi- 
tal -to -analog converter 
works by virtue of a "mas- 
ter clock" Using this single 
clock dramatically 

reduces intermodulation distortion 
common to "multiclock" converter 
systems. 

When you combine all this with 
NOISE our new high - 

SPECTRUM COMPARISON resolution 

v 
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digital filter, 
it results in 
something 
even the 
most ardent 

100K audiophile 
will find no 
fault with: 
incredibly 
flat response, 
remarkable 

100K phase linear- 
ity and the conspicuous absence of 
spurious noise caused by conven- 
tional oversampling. 

Of course, you'll need a mas- 
ter's degree in engineering to 
fully understand all the intricacies 
of our new Unilinear Converter. 
But you certainly don't need one 
to appreciate it. 

A NEW CHIP OFF 
THE OLD BLOCK. 

The heart of our new CD play- 
er is a thing of beauty. This award - 
winning microchip governs nine 
different functions usually requiring 
multiple chips in conventional play- 
ers. But more importantly, 
it simplifies the signal path 
and improves reliability. 

CHANGE TRACKS AT 
THE SPEED OF LIGHT. 

Sony has done away 
with the lumbering gear- co^NENTIONAI. 

LASER OPTIC driven tracking mechan- ASSEMBLY 

ism, and instead, created a whole 
new Linear Motor Tracking System. 
It uses a compact laser optic 
assembly that's one-third the size of 
typical units. And its linear, noncog- 
ging motor allows the laser to move 

Sony Unilinear 
Converter System 

fillOfflifflilli 
Hz S0K 
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faster and more precisely. 
If you're wondering what speed 

has to do with these mechanisms, 
we'd like to remind you of the fact 
that it takes some CD players up to 
15 seconds to go 
from the first to 
the last track on 
a disc. But with 
ours, you can 
go from track 1 

to 99 in less than 
a second. 

FEATURES WORTH HEARING 
MORE ABOUT. 

Not all of these advances are 
audible to the naked ear. 

Both of our new CD players 
come complete with Sony's Remote 
Commander® unit which provides 
direct access to up to 99 tracks or 
subcoded selections. In addition, 
both haveAutomatic Music Sensor," 
high-speed search and three-way 
repeat. (The CDP-302 shown here 
also allows for programmability of 
up to 16 of your favorite songs.) 

We'd also be remiss in not tell- 
ing you about our built-in subcode 
port. Which in the not -too -distant 
future you can make good use 
of when CDs are integrated with 
graphic information. 

By now, you're beginning to get 
the idea that the new line of Sony 

CD players not only 
sound remarkable, 
they are. 

So having heard 
and read just about 

all there is to hear 
and read about 

SONY 
MINIATURIZED LASER 

OPTIC ASSEMBLY 

SONY LINEAR MOTOR 
TRACKING SYSTEM 

them, we suggest there's only one 
thing left to do. Go to your Sony hi-fi. 
dealer and purchase one. 

Of course, there's no rush. It will 
take our competition at least one 
or two generations to catch up. 

© 1985 Sony Corporation of America. Sony and 
Remote Commander are registered trademarks 

of Sony Corporation. Automatic Music Sensor 
and The Leader in Digital Audio are trade - 

marks of Sony Corporation of America. 
Model CDP-102 also available. 

SONY 
THE LEADER 

IN DIGITAL AUDIO:M 
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WHAT'S NEW 

3D Acoustics Speaker 
The Legend 403, from 3D 

Acoustics, is a two-way, 
floor -standing speaker that 
features a 6 -inch, 
polypropylene woofer - 
midrange augmented by an 
8 -inch passive radiator. The 
1 -inch cloth dome tweeter 
is encased in foam to 
reduce diffraction and early 
reflections, thus improving 
phase coherency and 
imaging. A seven -element 
crossover is also used. 
Price: $440 per pair. 
For literature, circle No 100 

Danefurn Cabinet 
The Danefurn DFAV 8 

achieves a look noticeably 
different from other lowboy 
audio cabinets, thanks to 
its vertical cassette -storage 

an 

drawer. A sliding shelf 
gives easy access to 
turntables, and both 
equipment compartments 
have glass doors. Price: 
$579.95. 
For literature, circle No. 101 

MEoö000 
. 

Accuphase Tuner 
The dial is digital, but the 

feel is analog on the 
Accuphase T-106 AM -FM 
tuner. That's accomplished 
by an optical pulse 
generator that senses the 
motions and positions of 
the manual tuning knob. 
The tuner also features a 
signal -strength meter 

Revox Preamplifier 
Versatility is the key to 

Revox's B252 preamplifier. 
Each of its seven inputs 
(which include two tape 
loops and both MM and 
MC phono inputs) has 
individually programmable 

reading in dBf, and a peak - 
modulation meter that also 
serves as a multipath 
indicator. Specifications 
include a 37-dBf sensitivity 
for 50 -dB quieting in stereo, 
79 dBA of stereo S/N, and 
80 dB of AM suppression. 
Price: $1,100. 
For literature, circle No. 102 

sensitivity, adjusted in 0.5 - 
dB steps; the headphone 
output -level range is 
adjustable in five steps, 
and there are main outputs 
at 2.5 and 12.5 V to match 
different amplifiers. Each 
input has its own buffer 

Audio-Technica 
Headphones 

Headphone makers have 
been focusing on ultra -light 
headphones for several 
years, since the boom in 
portables began. But 
attention is now returning to 
full-sized phones, as 
witness Audio-Technica's 
ATH-V7. These open -back, 
moving -coil phones weigh 
just over 6 ounces and are 
supported on foam -padded 
rings which surround the 
ear for comfort and sound 
isolation. The cord is 
straight at the headphone 
end, for easier handling, 
but coiled at the amplifier 
end (which bears a 1/4 -inch 
phone plug). Price: $74.95. 
For literature, circle No. 103 

amplifier to prevent 
interactions, and the tone 
controls use a new curve, 
based on physiological 
principles. Peak level 
meters and a separate 
record -output selector 
make recording more 
convenient. Signal-to-noise 
ratio. is 96 dB relative to 
nominal power output (500 
mV) and 80 dB relative to 
50-mW out; phono S/N is 
75 dB re. 50 mW. The B252 
can be operated by the 
same remote control as 
Revox's other components. 
Price: $1,200. 
For literature, circle No. 104 
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Talisman Cartridge 
The "intensified -focus" 

generating system of the 
Talisman Alchemist IA 
moving -coil cartridge is 
said to give it high output 
(2.0 mV) without adding 
extra moving mass to the 
system. The cantilever, of 
aluminum -magnesium alloy, 
holds a nude -mounted 
elliptical stylus. 
Specifications include 
frequency response of 20 
Hz to 40 kHz, compliance 
of 15 x 10-6 cm/dyne, and 
a recommended tracking 
force range of 1.5 to 2.1 
grams. Price: $225. 
For literature, circle No. 105 

Marantz 
AM Stereo Receiver 

The SR 940 AM/FM 
receiver is equipped to 
receive C-Quam (Motorola - 
system) AM stereo 
broadcasts without 
adaptors. The tuner section 
has its own clock timer, 
plus presets for eight AM 
and eight FM stations. 

Regency Electronics 
FM/TV Antenna and Amp 

The Polaris TVS-100 
marine antenna receives 
FM and both the VHF and 
UHF TV bands. The 
antenna and a high- 
performance, low -noise r.f. 
amplifier are built into a 
weatherproofed ABS 
enclosure which has a 
weather -guard connector 

Velodyne Subwoofer 
The ULD-18 subwoofer 

system combines an 18 - 
inch driver with a 350 -watt 
servo amplifier and has a 
built-in electronic crossover 
with selectable 85-, 120 - 
and 165 -Hz frequencies 
plus provisions for external 
crossover. Feedback to the 
amplifier is via an 
accelerometer, 
which measures 
cone motion. 
The amplifier 
module is 

Power is 100 watts per 
channel. Price: $639.95. 
For literature, circle No. 106 

boot. Should additional 
signal amplification be 
needed, the TVS-100 can 
be connected to the 

optional TVS-AMP, which 
can operate on either 12 or 
24 V d.c. Prices: TVS-100, 
$109; TVS-AMP, $34. 
For literature, circle No. 108 

r .111IT1 t 1/1ilrtrt-11 r 
rack -mountable and 
incorporates an adjustable 
subsonic filter and a 
speaker peak -protection 
circuit with indicator light. 
Price: $2,500. 
For literature, circle No. 107 

Mlle.; 1111111101 
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Zapco Car Equalizer 
The controls of the Zapco 

PEQ graphic equalizer 
suggest that it's not 
designed for tone control 
use, as most car equalizers 
are, but for use in 
balancing a system. The 
nine -band equalizer has 
individual controls for each 
stereo channel, for a total 
of 18 sliders, each with an 
unusually wide range of 
± 18 dB. Input gain is 
adjustable and output level 
switch -selectable. The 
circuit features low -noise 
ICs with a high slew rate of 
13 V/µ3 and distortion less 
than 0.05%, plus low - 
impedance output to drive 
long cables. Price: $313. 
For literature, circle No. 109 
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BIG POWER FOR YOUR REC AQa 

Add the power you need for the new digital, dbx or Dolby recordings- without obsoleting ó'1r presértl 

PC -1.. just $ 39.00! 
Don't sell or trade in your stereo receiver just because you need more power! 

The PreamplTuner section of your receiver can now be instantly coupled to a 

Soundcraftsmen high -power amplifier with the amazing new PC -1 Power Coupler. 

The PC -1 connects to your receiver (or integrated amplifier) speaker terminals, 

-perfectly matching the inputs of any Soundcraftsmen amplifier! 

THE WORLD'S SMALLEST, LIGHTEST, 
MOST POWERFUL CONTINUOUS POWER 

STEREO AMPLIFIER! 

410 watts-MOSFET- $449 00 
205 watts per channel , 8 ohms, 20 Hz -20 KHz, less than 0.05% THD... 

300 watts per channel 4 ohms... 
"PHASE-CONTROL-REGULATION"® 

Soundcraftsmen's research into Digital Audio Technology has resulted in a major 

advance in amplifier design-Phase Control Regulation' The world's first PCR 

amplifier, the PCR800, sets continuous performance and reliability standards never 

before possible in audiophile equipment. 

o system! 

AMPLIFIER 

The improvement is fantastic! You'll love it! You must HEAR it, to believe it! 

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 
Huntsville 
SOUND DISTRIBUTORS 

ARIZONA 
Yuma 
WAREHOUSE STEREO 

NO. CALIFORNIA 
Berkeley 
HONKERS SOUND CO. 

Concord 
SOUND DISTINCTION 

Goleta 
HOUSE OF AUDIO 

Palo Alto 
WESTERN AUDIO 

Sacramento 
NEAL'S SPEAKERS 

San Francisco 
LISTENING POST 

Santa Barbara 
HOUSE OF AUDIO 

SO. CALIFORNIA 
Phone 714-556-6191, ask for 
"Dealer Locator Operator." 
(Insufficient space to list 
all Dealers in this area) 

COLORADO 
Englewood 
GOLD SOUND 

Colorado Springs 
THE SOUND SHOP 

CONNECTICUT 
Danbury 
CARSTON STUDIOS 

Newington 
SOUNDS GREAT 

Stamford 
COUNTY AUDIO 

FLORIDA 
Fort Walton Beach 
AUDIO INTERNATIONAL 

Merritt Island 
AUDIO MART ELECTRONICS 

Miami 
AUDIO PLUS 
LAS FABRICAS 

Orlando 
AUDIO MART ELECTRONICS 

Tampa 
SENSUOUS SOUND 

GEORGIA 
Atlanta 
AUDIO UNLIMITED 
STEREO DESIGNS 

Augusta 
THE STEREO SHOP 

Columbus 
WORLD-WIDE ELECTRONICS 

Dalton 
BROCK'S ENTERTAINMENT 

HAWAII 
Hilo 
YAFUSO T.V. APPLIANCE 

Honolulu 
HARRYS AUDIO 
VIDEO LIFE 

Lihue, Kauai 
JACK WADA ELECTRONICS 

Wailuku, Maui 
ADRIANS ELECTRONICS 

IDAHO 
Idaho Falls 
PHASE 4 STEREO 

IWNOIS 
Dekalb 
AUDIO PLUS 

Gurnee 
OPUS EQUIPMENT 

Peoria 
ELECTRONICS DIVERSIFIED 

INDIANA 
Anderson 
ANDERSON ELECTRONICS 

Indianapolis 
SOUND DECISION 

New Haven 
HJS SOUND 

West Latte 
VONS ELECTRONICS 

KANSAS 
Overland Park 
AUDIO ELECTRONICS 

Salina 
DEL'S TV 

Wichita 
AUDIO PLUS 

KENTUCKY 
Lexington 
THE STEREO SHOPPE 

Louisville 
HI -FIDELITY, INC 

LOUISIANA 
Baton Rouge 
NEW GENERATION 

Lafayette 
NEW GENERATION 

Metairie 
SOUND TREK 

MARYLAND 
Baltimore 
STANSBURY STEREO 

Gaithersburg 
AUDIO BUYS 

MASSACHUSETTS 
Brockton 
SCORPIO SOUND 

Sunderland 
SCIENTIFIC STEREO 

MICHIGAN 
Marquette 
AMERICAN TV 

Saginaw 
LISTENING ROOM 

MISSISSIPPI 
Gulfport 
TIPPETS MUSIC 

Jackson 
HOOPER SOUND 

Meridian 
HOOPER SOUND 

NEBRASKA 
Lincoln 
LIGHT á SOUNDS FANTASTIC 

NEVADA 
Las Vegas 
UNIVERSITY PRO AUDIO 

NEW JERSEY, SO. 
Wildwood 
SEASHORE STEREO 

NEW YORK CITY, 

NORTHERN N.J. 
Phone 201-947-9300, ask for 
"Dealer Locator Operator** 
(Insufficient space to list 
all Dealers in this area) 

NEW YORK-UPSTATE 
Albany 
SOUNDS GREAT 

Newpaltz 
NEWPALTZ AUDIO 

Plattsburgh 
GREAT NORTHERN STEREO WHSE 

Pougghkeepsie 
DU1'CHESS AUDIO 

Rochester 
SOUNDS GREAT 

Syracuse 
SUPERIOR SOUND 

NORTH CAROLINA 
Greensboro. 
High Point, 
Winston-Salem, 
AUDIO -VIDEO CONCEPTS 

Hickory 
MC LAUGHLIN'S TV 

Rale 
CREATigh IVE ACOUSTICS 

NORTH DAKOTA 
Fargo 
WATTS -MORE 

OHIO 
Akron 
OHIO SOUND 

Canton 
OHIO SOUND 

Cleveland 
B&B APPLIANCE 
OHIO SOUND 

Lima 
HART AUDIO 

Middleburg Hts. 
B&B APPLIANCE 

Warren 
CUSTOM SOUND CO. 

Youngstown 
CUSTOM SOUND CO. 
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OKLAHOMA 
Oklahoma City 
JOHNSON TV & SOUND 

OREGON 
Klamath Falls 
HIGH COUNTRY RECORDS 

Medford 
SOUNDTRACK ELECTRONIC 

Portland 
HAWTHORNE STEREO 

PENNSYLVANIA 
Chambersburg 
SUNRISE ELECTRONICS 

Hermitage 
CUSTOM SOUND CO. 

McKeesport 
HI PI CENTER 

Philadelphia 
SOUND SERVICE 

Pittsburgh 
AUDIO JUNCTION 

Reading, 
Shillingten 
PHOENIX HI Ft 

Willow Grove 
SOUNDER 

PUERTO RICO 
Puerto Nuevo 
LASER SOUND 

SOUTH CAROLINA 
Columbia 
NORTON STEREO 

Greenville 
DON JONES STEREO 

Newb 
THE ELEerry CTRONIC SHOP 

TENNESSEE 
Chattanooga 
COLLEGE HI FI 

Nashville 
AUDIO SYSTEMS 

TEXAS 
Arlington 
SOUND IDEA 

Corpus Christi 
SOUND VIBRATIONS 

Houston' 
HOME ENTERTAINMENT 

Midland 
FOLGERS ENTERTAINMENT 

UTAH 
St. George 
ARROW AUDIO 

VIRGIN ISLANDS 
St. Thomas 
ELECTRONICS UNLIMITED 

VIRGINIA 
Falls Church 
AUDIO BUYS 

Richmond 
GARY'S 

WASHINGTON 
Bremerton 
EVERGREEN AUDIO 

01 

CO DESpia ELECTRONICS 

WEST VIRGINIA 
Morgantown 
THE SOUND POST 

Princeton 
THE SOUND POST 

WISCONSIN 
Appleton 
AMERICAN TV 

Glendale 
SOUNDSTAGE 

Madison 
SPECIALIZED SOUND 
AMERICAN TV 

Oshkosh 
AUDIO PLUS 

Sheboygan 
GENES CAMERAS SOUND 

Waukesha 
AMERICAN TV 
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SPECTRUM 
IVAN BERGER 

OUTSHOUTED SYMPHONY 

Virtue and Voice 
Back in my year of college -radio 

announcing (WYBC-FM), I learned a 
useful rule that some FM stations still 
seem unaware of-that 
announcements on music shows 
should be at lower levels than the 

music. On talk shows, we let voices 
peak at meter 0, but on music shows 
we limited announcer levels to -10 
or so. It sounds unnatural to have a 
speaking voice outshout the 
Symphony-or Twisted Sister, for that 
matter. 

Beauty Is ... 
Driving up the Pacific Coast 

Highway a few years back, I tuned 
into a bank of violins which made me 
hope, at first, I'd found a classical 
station. No such luck. The record 
faded out, and the announcer said 
this was "Your Beautiful Music Station 
in Downtown ..." 

I'd heard the phrase a million times 
before without ever pondering it; this 
time, I did-concluding that the word 
"beautiful" did not apply, any more 
than it would to a woman who'd felt 
no emotions beyond "Gee! Puppies 
are cute!" Call it pretty music. Maybe. 

Super -Juke 
The pickup in the picture is an 

Ortofon, all right-it says so, in two 
places. But what sort of arm is that? 
Why does it hold two cartridges? And 
where's the turntable? 

It all becomes clearer when you 
learn that this pickup system was 
developed by Ortofon for NSM 
Apparatebau of Germany, makers of 
jukeboxes for over 30 years. By 
clamping the record to a spindle 
instead of laying it on a platter, and 
by mounting two cartridges back to 

back, the system can play either or 
both record sides-standard jukebox 
procedure, nicht wahr? 

Some of the other technology is a 
bit less standard, though. The system 
is designed to withstand the shaking 
of a crowd of dancers without 
resorting to high tracking forces, 
which accelerate record wear. 
Conductive plastic replaces some 
wires, and ultrasonic welding 
replaces the usual glues. 

Timer, Timer ... 
A few readers, so far, have written 

in with their solutions to the timer 
shortage I mentioned in December. 

The highest -tech solution was 
suggested by Roy Slovenko, of 
Chicago, who records off the air with 
a Beta Hi-Fi VCR, then dubs at his 
leisure onto audio cassette: "Hardly 
any loss of fidelity in this two-step 
process," he writes. "I edit and 
rearrange to fit the time constraints of 
the audio cassette. For maximum 
sound purity and to avoid the 45 - 
minute breaks in longer works, I just 
keep the VCR Hi-Fi recording." 

Mr. Slovenko also has a slightly 
more prosaic timer system, a Sony 

PT -77 timer combined with Sony's 
ST -J75 tuner. The PT -77 is an eight - 
event, seven-day timer that has 
settings for particular days of the 
week, every day, weekdays only, and 
any six days of your choice. Every 
time the timer turns the tuner on (take 
that, Peter Piper!), the ST -J75 tuner 
advances to the next of its eight 
preprogrammed station -preselect 
buttons. Program those buttons in the 
same order as the programs you want 
to receive (you can program stations 
more than once), and the timer 
effectively changes stations for you. 

"And I know almost exactly the time 
of day that my classical music 
selection will be played," Mr. 

Slovenko writes. "You see, I live in 
Chicago, where the two classical 
music stations, WFMT and WNIB, 
publish monthly program guides with 
day-by-day and hour -by -hour 
listings." We do have similar listings 
here in New York, for classical WQXR 
and WNCN and, I believe, WBAI 
(listener -supported miscellany), 
WNYC (Public Radio) and WBGO 
(Public Radio and jazz, in nearby 
Newark). However, I don't know which 
city's listings are the more detailed. 

Mr. Slovenko then adds: "WFMT 
plays CDs extensively, and eschews 
the compression of broadcast signal 
used by other stations. Aren't you 
envious?" Yup. 
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Back from the Brink 
Acoustat, which filed for 

eorganization under Chapter 11 of 
the bankruptcy laws last summer, is 
now being acquired by the David 
Hafler Co., which has announced that 
it will keep the company's internal 
operations and dealer structure intact. 

'vie, makers of handheld real-time 
analyzers and other test gear, has 
had a similar salvation, in this case 
bailed out by recording -equipment 
company Cetec. 

Sound Out of Ultrasound 
A few years ago, the English 

magazine New Scientist suggested 
an interesting use for ultrasound: 
Modulate an ultrasonic wave with ar 
audio signal, and the inaudible result 
would become audible when you 
beamed it at surfaces that could 
vibrate in response-the glass on 
your mother-in-law's picture, or the 
coal scuttle, for instance. 

According to one physicist I asked, 
it would work, though with terrible 
fidelity-no surprise, since the idea 
came from Daedalus, the New 
Scientist's answer to Dr. Lirpa. (And 
don't ask us what the question was.) 

Now, however, someone is actually 
putting audible ultrasonics to use, 
although the technology and 
application are different: Matsushita 
will use the interference between 
arrays of 6,600 ultrasonic transducers 
to generate a narrowly focused audio 
beam. Its purpose is to convey 
information from overhead down to 
listeners in the middle of crowds, 
without disperson due to sound 
reflections from walls and other 
people. Acoustical filters between the 
arrays and the listeners will reduce 
the ultrasonic content by 35 dB, while 
reducing audio by only 6 dB (to 91 
dB). As with Daedalus' idea, the 
fidelity won't be that great 
(Matsushita's release says 40% 
second -harmonic distortion, but I 

hope that's a misprint). 
Audio contributor Richard Kaufman 

says that the same technique could 
be used to produce a subwoofer 
which would have very low efficiency 
but would also have no lower limit to 
its bass response. 

Brubeck, Bruised 
About a year ago, I went to hear 

the Dave Brubeck Quartet 
accompanying the Murray Louis 
Dance Company. I was a bit puzzled 
to see 13 microphones sharing the 
stage with the four musicians. I was 
also dismayed to find that most of the 
sound reaching my balcony seat was 
from a muddy -sounding speaker box 
by the proscenium arch. Not all the 

sound 'reaching me came from the 
box, but it would have been better if it 
had: I'd hear the piano, clear and live, 
for an instant, only to have its second 
note drowned by the speaker. 

The funny thing is, once upon a 
time, musicians filled halls with music 
without electronic assistance. 
Chamber groups still do-is jazz 
quieter than Haydn or Debussy 
nowadays? 

Cornering a Problem 
Typical anechoic chambers are 

designed for testing typical 
speakers-which hardly describes 
Klipschorns. Those speakers use a 
room's corner walls and floor as 
extensions of their bass horn, and the 
corners of anechoic chambers are 
filled with the same sound -absorbing 
wedges as the ceiling, floor and the 
rest of the wall. 

Klipsch considered building an 
anechoic chamber with one corner 
left bare. But that would compromise 
the chamber's use for testing other 

A plan view of 
K/ipsch's 
adaptable 
anechoic 
chamber. 

Typical 
Anechoic 
Quadrant 

Hypotenuse N'ks 
Diagonal Panel 
for Testing 
Speaker 
Components 

kinds of speakers, which Klipsch also 
makes. 

The solution was to build a 
chamber with interchangeable 
corners, mounted on a four -quadrant, 
revolving -door -like structure (as 
shown below). One quadrant is filled 
with the usual anechoic wedges. A 
second, used for testing corner 
speakers, has smooth, rigid walls and 
a small floor. The third quadrant 
holds a diagonal panel for testing 
individual speaker drivers, while the 
fourth is left bare, but unfloored, for 
miscellaneous tests. 

The Chamber 

Rigid 
Trihedral 
Corner for Testing 
Corner -Type 
Speakers 

Rigid 
Dihedral Corner 
for Miscellaneous 
Tests 
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AURICLE 

)ONY D -E 
3ORTABLt 
;OMPACT 

DISC 
PLAYER 

Company Address: One Sony Dr., 
Park Ridge, N.J. 07656. 

For literature, circle No. 93 

When I first encountered this small- 
est of all CD players, I had to force my 
way through a crowd of enthusiastic 
audiophiles who were attending the 
1984 Japan Audio Fair. Meanwhile, 
back in the United States, Sony had 
elected to introduce this amazing little 
product at the same time as it was 
being introduced in Japan. That in it- 
self tells you how important Sony felt 
this product was going to be. 

There are several significant break- 
throughs involved in the design of the 
D-5. First and foremost, it is a very low- 
cost unit, carrying a suggested retail 
price of less than $300. Second, this 
CD player can be plugged into a high- 
fidelity system or used on the move 
with an optional battery pack/carrying 
case (costing $49.95) and optional ste- 
reo headphones of your own choosing. 
Finally, the D-5 is actually smaller in 
width and depth than the plastic case 
in which CDs are normally packaged; it 

measures only 5 inches by 51/4 inches. 
The height of the player is a mere 11/2 

inches, and it weighs slightly more 
than 11/4 pounds. 

Despite its low cost and small size, 
the D-5 performs very much like its 
heavier and costlier counterparts, 
though it lacks the programming and 
random-access features which have 
constituted the major differences be- 
tween one CD player and another. 
Nonetheless, the most important dis- 
play and access features have been 
retained, and, of coufse, the superb 
performance inherent in the CD format 
has not been sacrificed in any way. 
The D-5 incorporates a digital liquid - 
crystal display which lets you know 

what track is being played, how much 
time has elapsed on a given track, 
and, at the press of a button, the 
amount of time remaining on the entire 
disc and the number of tracks remain- 
ing. In addition, there is a battery con- 
dition indicator and two other LCD indi- 
cations: One for "AMS" (Automatic Mu- 
sic Sensor) and the other for music 
"Search" or audible fast -scanning of a 
disc's contents. 

After pressing the "Open" button on 
the D -5's top surface (in the corner), a 
disc may be loaded directly onto the 
turntable. A special safety switch auto- 
matically disengages the D -5's mecha- 
nism whenever the loading door is 
open. All other controls and the display 
are found on the player's front. These 
include a time remaining button for the 
display, a "Mode" button (which tog- 
gles between the "AMS" and "Search" 
functions), a toggling play/pause but- 
ton, a power switch, a stop button, a 
continuously variable headphone vol- 
ume control, and a mini stereo -head- 
phone jack. A line -output jack (also a 
stereo mini type) and a d.c. input ter- 
minal are on the rear of the D-5. An a.c. 
power adaptor which delivers 9 V in 
the correct polarity is supplied, but the 
battery contained in the optional case, 

or an optionally available car -battery 
cord, could also be connected at the 
d.c. input terminal. 

When the battery case is used, it 

must be loaded with six C -size alkaline 
batteries whose life is approximately 5 
hours at normal listening levels. Re- 
chargeable nickel -cadmium batteries 
may also be used with the optional 
battery case. Charging time for these 
would be around 15 hours, with fully 
charged nickel -cadmium batteries 
supplying around 2v2 hours of playing 
time. 

Much of the engineering that made 
Sony's car CD players possible has 
also been applied to the D-5. For ex- 
ample, a single -chip, high -density 
VLSI has been used for primary digital 
functions and for simplified and stabi- 
lized player functions. In addition, the 
miniaturized laser -optical assembly 
found in the Sony car CD players has 
also been used. 

Basic performance of the D-5, as 
might be expected, is very much like 
that of Sony's car CD units (one of 
which, the CDX-R7, I measured and 
reported on for the July 1984 issue). 
Sony has, so far, continued to use 
steep, analog, output filters which cut 
off above 20 kHz, but response up to 
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PSPEAKER STANDS 

Plateau speaker stands 
provide an easy 
and inexpensive 

way to dramatically 
improve the performance 

of your audio 
system. 

Designed to 
acoustically decouple 

and position the 
speaker, Plateau 
provides tighter 

bass, more focused 
midrange and 

precise stereo imaging. 
Contact your local 
audio retailer and 

ask for Plateau 
by name. 

naiaD, 
ELECTRONICS FURNITURE 

BOX 1840 BRANTFORD 
ONTARIO CANADA 
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...Or car owners who 
want maximum performance 
from their car stereo system. 

We may not rip your roof off - 
but we can promise you superbly clean, 
clear, sound reproduction. Pyle Driver' 
speakers are handmade right here in 
the U.S.A. by craftsmen with over 30 years 
experience creating amazingly accurate sound. 

We know you want to hear it all - every 
high, every low and everything in between - 
without distortion and without paying a premium 
price! Pyle Drivers ... recommended for everyone 
who wants a great value and the best sound. 

The source of great sound 

Boy .0 Bo. 1250 fana 9a 
Brannan. Deno Nuya Fan:. N.Y. 

Nai SW1 11303-0260 

PYLE DRIVERS 
For the name of the Pyle Driver dealer nearest you write: 
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The D-5 is not a Walkman; 
it is not intended to be 
carried on a belt loop. 
Jogging will cause 
mistracking. 

that frequency is extremely flat. The 
usual low distortion and high separa- 
tion figures can be expected from this 
player. Output via the line -level jack is 
approximately 1.6 V, not unlike the volt- 
age levels one expects from a larger 
table -top or shelf -mounted CD player. 
Use of 32 -ohm headphones, such as 
those recommended by the manufac- 
turer, results in a maximum power out- 
put from the phone jack of around 10 
mW per channel-enough to drive 
some of those new high -efficiency ste- 
reo headphones to more than ade- 
quate sound levels. 

In my hands-on tests, I found that 
the D -5's controls operated reliably 
and positively and that sound quality 
was as good as that obtained from any 
of the larger Sony CD players. 

The D -5's optional carrying case 

Because of Sony's efforts at creating 
small, portable music sources such as 
the famous Walkman, it was inevitable 
that the D-5 would be greeted in many 
circles as the "Walkman CD." In fact, 
Sony emphasizes that this product is 
not in the Walkman category: It is not 
intended as a product to be carried on 
a belt loop by morning joggers. The 
elaborate stabilizing techniques used 
in Sony's car CD players have not 
been incorporated in the D-5 (nor does 
Sony claim they have been); therefore, 
if you bounce the unit around too much 
when a disc is being played, it will 
mistrack. What Sony did intend for the 
D-5 was that it be used on a fairly 
stable surface-at home, walking (not 
jogging), in the park, on the beach, or 
wherever else you happen to be when 
you crave noise -free music reproduc- 
tion of wide dynamic range. That being 
the case, Sony seems to have suc- 
ceeded admirably with its D-5 CD 
player. Leonard Feldman 
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WORLD 

OF DIGITAL 
AUDIO 

IS COMING 
TOYOUR 

TOWN. AND 
YOU'RE 

INVITED. 
San Francisco, CA 
Los Angeles, CA 

Feb. 4 

Feb. 5 

It's a new world. And Sony, 
CBS and Audio Magazine 
are ready to show and tell you 
all about it. 

Len Feldman, inter- 
nationally renowned author, 
audio critic, lecturer...and Senior 
Editor of Audio Magazine, will 
be your guide to this new world. 

But there's more. 
You'll see highlights of the 

film, Metropolis*, with its new, 
digital soundtrack! 

There are prizes, too. A 
Sony CD player and CBS 
Compact Discs will be given 
away at each event. 

And it's all free! Just 
contact the sponsoring dealer in 
your area for the exact time and 
location. 
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surprisingly smooth. 
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FM Fidelity: 

Is The Promise 
I -ist? 

1\ 
ow that we broadcasters have 
spent a full decade making FM 

loud, perhaps it is time to work 
on the fidelity side of the success 
equation. 

Even though FM has blossomed into 
a whopping commercial success, 
many engineers and programmers 
have just cause to feel that we have not 
completely succeeded. Unfortunately, 
the competitive pressures that are an 
inevitable byproduct of commercial 
success have forced many stations to 
engineer for loudness as a first priority. 
Although almost everyone goes 
through the motions of preserving as 
much audio fidelity as possible, few 
observers can honestly say that the FM 

Dennis Ciapura is President of Starnet 
Corp., a San Diego -based consulting 
firm. This article is adapted from 
the August and September 1984 
issues of Broadcast Engineering, with 
the permission of lntertec Publishing. 

DENNIS CIAPURA 
band sounds better today than it did 
10 years ago. 

Ironically, source and transmission 
equipment has improved dramatically 
over the same period, and hardly a 
home in the United States is without 
some sort of high -quality FM receiver. 
What strange road have we taken, 
then, that has led us so swiftly into the 
embrace of economic comfort, while 
leaving behind much that once was of 
value? 

As the FCC continues to withdraw 
from its role as administrator of techni- 
cal righteousness, the only hope of re- 
versing the trend lies in the economic 
pressure that spawned the present sit- 
uation in the first place. There is good 
reason to believe that heightened inter- 
est in FM fidelity will develop as a com- 
petitive factor. The key to understand- 
ing this lies in understanding how loud- 
ness, at the expense of fidelity, got to 
be so important. 

The proliferation of FM stereo in au- 

tos, and the horrendous multipath 
problems that were generated, result- 
ed in a significant practical require- 
ment for higher average levels and 
smoother v.f. coverage. FM stations 
went to tall towers, and competitive 
processing became the name of the 
game. During that period, we were 
rather unsophisticated in our handling 
of pre -emphasis and filter overshoot 
problems; therefore, many stations 
simply overcompressed the audio. 

As the number of FM receivers in 
homes and autos grew rapidly, FM sta- 
tions began to make a lot of money; the 
number of well -financed, full -power 
FMs expanded, thus breeding strong 
competitive pressures. Programmers 
demanded "punch," "sock," "dial 
presence" and other sonic phenome- 
na, all leading to heavier audio pro- 
cessing for higher average levels. 

With the advent of the composite 
clipper, modulation karma was at 
hand! The peak light could be kept 
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aglow at 100% and the modulation 
monitor needle hung happily around 
95. Today, many FM stations are pro- 
cessed far beyond the point of dimin- 
ishing returns (in terms of coverage 
optimization). At some stations, FM au- 
dio processing has developed into a 
bizarre art form. 

Each time creative audio -processing 
designers have introduced new prod- 
ucts, they have implored their users to 
swap some additional level gained for 
better fidelity. However noble the intent 
of the audio munitions suppliers, 
though, a processing war is on and 
nothing short of an industry -wide pro- 
cessing nonproliferation treaty (with 
verification) can halt it. 

Now that there are enough proces- 
sors in everyone's hands to effect the 
universal elimination of audio fidelity 
several times over, perhaps it's time to 
disarm. Fortunately, the same equip- 
ment that now clips, clamps, and com- 
presses in anger can be turned to 

Above and right: As 
the number of FM 
receivers grew,. 
FM stations went to 
tall towers, and 
competitive processing 
became the name of 
the game. 
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Now that almost every FM station is 

incredibly louc, the next new frontier must 
be the restoration of lost audio fidelity. 

peaceful employment without signifi- 
cant loss of level by careful testing and 
adjustment. 

Today, almost everyone on the band 
is incredibly loud; the next new frontier 
must be the restoration of lost audio 
fidelity. After all, the only way an FM 
station can sound different and distinc- 
tive these days is to sound better. It is 
as simple as that, and with various 
forms of cable radio and other new 
competitors just around the corner, 
broadcast FM needs to sound great. 

It is much easier to engineer a loud 
station than it is to fashion a loud and 
clean one. Cleaning up the signal with- 
out losing level is a much more compli- 
cated task than simply turning down 
the processing. It starts with the clean- 
est, flattest possible transmission sys- 
tem. In the end, a system design ap- 
proach, including everything in the 
chain from tape head or stylus to an- 
tenna, will be required. 

This process is a sonic adventure 
requiring both wit and endurance as 
test instruments become constant 
companions in the night. Nine -to -five, 
tweak -by -ear enthusiasts need not ap- 
ply. The reward for those who perse- 
vere, however, is a distinct signature 
on the air that the station can be proud 
of. Honestly, there must be engineers 
out there who are a little tired of ratio- 
nalizing squashed, clipped audio. 

There are a couple of key points that 
are often missed when stations make 
their FCC -required proof -of -perfor- 
mance checks. The first is that the 
proof proves little. A really clean stereo 
transmission system would maintain all 
distortion components at 50 dB below 
operating level (0.3%), which is a far 
cry from the 2% -and -greater FCC 
specs. It used to be fun to speculate 
about how the FCC would bring its 
1930s parameters in line with present- 
day performance capabilities, but 
those days are gone. Therefore, it is 
incumbent upon quality -conscious 
broadcast engineers to be creative 
and design a meaningful proof routine. 

From a technical standpoint, the 
equipment performance measure- 
ments required by the FCC for FM ste- 
reo stations are obsolete. For instance, 
attempting to check high -frequency 
linearity with harmonic distortion tests 
at 10 and 15 kHz is pointless. Stereo 
generators filter the audio above 15 to 

17 kHz to protect the 19 -kHz pilot, so 
even the second harmonics of 10- to 
15 -kHz inputs are also filtered. Under 
these conditions, the meter is not read- 
ing distortion at all, just residual noise. 
Remove the input signal and you get 
the same reading. Performing similar 
measurements at 50% and 25% modu- 
lation makes even less sense, because 
the reference levels are 6 and 12 dB 
closer to the noise, so the distortion 
indications get higher as the input level 
is reduced. Obviously, these rules 
were pre -stereo and have never been 
changed. 

There are all sorts of little quirks that 
render the FCC -required equipment 
performance measurements (EPMs) of 
limited value except for compliance 
purposes. The important point, how- 
ever, is not how inadequate the re- 
quired tests are, but what additional 
testing should be done. 

To that end, Broadcast Engineering 
is proposing a new set of fidelity -orient- 
ed objectives. These objectives are not 
intended to replace the FCC tests, but 
to supplement the usual proof to en- 
sure state-of-the-art FM fidelity. (BE 
also plans to expand the program to 
AM radio, and possibly to television.) 

Our performance specifications may 
look tough, and indeed they do de- 
scribe superlative FM fidelity. They are, 
however, achievable. Even though the 
distortion targets suggested may be 
tighter than the manufacturer's specs 
on some of the individual links in a 
system, it is possible for the overall 
system performance to be better in 

some respects than the manufacturer's 
specifications for one of the compo- 
nent parts. First of all, the factory 
specs are usually conservative enough 
to accommodate production varia- 
tions, so typical performance is gener- 
ally better than the specification. 

Also, distortion figures in a complex 
system are not usually additive, al- 
though they can be, and the weakest 
link generally sets the overall system 
performance limit. Frequency re- 
sponse errors can be manipulated to 
cancel each other, and, fortunately, 
most FM response deficiencies occur 
at the extreme high end of the audio 
band, affecting only a small fraction of 
an octave. They are, thus, quite inaudi- 
ble. The point of all this is that station 
operators should not be discouraged if 

their stereo generator's distortion spec 
is equal to or slightly in excess of our 
system performance target. Even if a 
unit, when tested by itself, is nudging 
the factory specification, a call to the 
manufacturer's engineering depart- 
ment will often produce suggestions 
for minor adjustments or component 
swaps to improve performance. 

If part of the system is due for re- 
placement, by all means stations 
should consult the new vendor's engi- 
neering department to see what the 
typical performance figures are before 
making purchasing decisions. This is 
especially important when it comes to 
modulation monitors (precision FM de- 
modulators equipped with accurate 
meters for noise and for L + R, L - R, 

pilot, SCA and total modulation, plus 
stereo separation) because some old- 
er monitors have rather unimpressive 
distortion specs. Most broadcast engi- 
neers do not have the test equipment 
necessary to check the modulation 
monitor independently, so the mea- 
sured system performance is really the 
combination of transmission system 
and demodulator performance. This is 
an acceptable situation when testing 
for FCC compliance because the proof 
limits are so much less stringent than 
even the worst demodulators. 

If we intend to go for all-out fidelity, 
however, we must know that the moni- 
tor demodulator is clean and is not 
setting the limits of our measurement 
resolution so loosely that improve- 
ments in transmission -system perfor- 
mance cannot be detected. If the old 
monitor just isn't up to snuff and the 
factory isn't too optimistic about the 
unit ever getting down to 0.1% residual 
distortion and at least a 70 -dB S/N ra- 
tio, then a new monitor is a must. 

It is incredible to see how many sta- 
tions use FM tuners for audio monitor- 
ing at the studio because the signal 
from the modulation monitor is noisy, 
and then use the same modulation 
monitor to make measurements. Alter- 
natively, in some cases, a shiny new 
high-tech monitor lives in the studio 
because it's pretty and/or has a smart- 
er peak flasher, while the old monitor 
does the measuring at the transmitter. 
If optimizing the station's fidelity means 
anything at all, stations must get the 
best possible demodulator out at the 
transmitter. 

50 AUDIO/MARCH 1985 



General test conditions of Broadcast Engineering's proof -of -performance 
program for FM stations. Note that "superior" performance represents the 
maximum performance capability of a state-of-the-art FM stereo facility. 
"Excellent" performance, although tighter than the FCC numbers, is 
attainable by almost any properly engineered station having typical 
equipment. 

The following conditions apply to 
all listed tests: 

System in stereo mode. 
Input signals applied to console 

line input(s) used for most program 
sources. 

System output sampled and de- 
modulated at transmitter antenna out- 
put. 

All processing and EQ left im line 
and adjusted as usual. 

Operating level defined as 0 VU 
or equivalent at console. 

The following tests are to be per- 
formed under the conditions listed for 
each 

Frequency Response 
Conditions 

Automatic gain -control voltages 
switched off, not simply bypassed. 
(Unfortunately, not all processors 
provide this feature; in such cases, 
use the bypass mode.) 

Any convenient modulation level 
between 50% and 100%. 

Input level as required to main- 
tain reference modulation level. 

Response error expressed as 
deviation of input level required to 
maintain reference modulation level, 
compared to the 75-4 characteristic 
for non -Dolby stations or 25-4 char- 
acteristic with Dolby encoding. 
Superior Performance 

30 Hz to 15 kHz, ± 1 dB 
50 Hz to 15 kHz, ±0.5 dB 
100 Hz to 10 kHz, ±0.2 dB 

Excellent Performance 
30 Hz to 15 kHz, ±2 dB 
50 Hz to 15 kHz, ± 1 dB 
100 Hz to 10 kHz, ±0.5 dB 

Distortion 
Condition 

Automatic gain control switched 

on, input levels as required to pro- 
duce specific console levels. De -em- 
phasis in. 
Superior Performance 
At Standard Operating Level: 

THD = 0.3%, 30 Hz to 7.5 kHz 
[MD = 0.3%, 60 Hz and 7 kHz, 

mixed in a 4 -to -1 ratio 
At Operating Level Plus 10 dB: 

THD = 0.5%, 30 Hz to 7.5 kHz 
IMD = 0.5%, 60 Hz and 7 kHz, 

mixed in a 4 -to -1 ratio 
Excellent Performance 
At Standard Operating Level: 

THD = 1%, 50 Hz to 7.5 kHz 
IMD = 1%, 60 Hz and 7 kHz, 

mixed in a 4 -to -1 ratio 
At Operating Level Plus 10 dB: 

THD = 1.5%, 50 Hz to 7.5 kHz 
IMD = 2%, 60 Hz and 7 kHz, 

mixed in a 4 -to -1 ratio 

Audio Clipping 
Conditions 

Same as for distortion tests ex- 
cept that the input level is increased 
until left/right channel clipping is ob- 
served on an oscilloscope at the indi- 
cated test frequencies. 

Clipping level is defined as that 
level above operating level (0 VU) 
required to produce visible clipping 
as the input level is increased. 
Superior Performance 

+15 dB from 30 Hz to5kHz 
Excellent Performance 

+10 dB from 50 Hz to5kHz 

Composite Clipping 
"A" Conditions 

Composite output of the monitor 
demodulator viewed on an oscillo- 
scope with the transmission system 
in the stereo mode (and 19 -kHz pilot 
tone on). 

Clipping level is defined as that 
level above operating level required 
to produce visible clipping of the total 
waveform. 
Superior Performance 

+15 dB at 1 kHz 
Excellent Performance 

+10 dB at 1 kHz 

"B" Condition 
Switch pilot off, view waveform 

clipping as defined above. 
Superior Performance 

+10 dB at 7.5 kHz 
+5 dB at 15 kHz 

Excellent Performance 
+10 dB at 7.5 kHz 

Noise 
Conditions 

Measured at each stereo audio 
channel's output, with all processing 
equipment in the line and adjusted 
for normal operation. 

Noise level is referred to the out- 
put level produced by an input signal 
at 0 VU at the console. 
Superior Performance 

-60 dB, 30 Hz to 15 kHz, un - 
weighted, de -emphasis in 
Excellent Performance 

-56 dB, 30 Hz to 15 kHz, un - 
weighted, de -emphasis in 

Separation 
Condition 

Measured at each stereo audio 
channel's output with all processing 
equipment in the line and adjusted 
for normal operation. 
Superior Performance 

40 dB, 400 Hz to 15 kHz 
30 dB, 30 to 400 Hz 

Excellent Performance 
36 dB, 400 Hz to 15 kHz 
30 dB, 50 to 400 Hz 
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Because super -processors are mostly used 

as heavy artillery in the loudness wars, 
few realize how beautiful a sonic picture 
they can paint. 

Some of the newer monitors are su- 
perb audio test instruments and a real 
investment in a station's on -air sound. 
The QEI 691, for instance, features 
0.05% THD and IM specs, as well as a 
75 -dB S/N ratio. It also provides 'scope 
outputs that generate a spectrum ana- 
lyzer display for field calibration 
checks. There are several state-of-the- 
art monitors, including the new units 
from TFT which are rated at 0.1% dis- 
tortion but perform considerably bet- 
ter. These are only two of several mod- 
els available to broadcasters. 

Test Measurements 
Before getting into the details of 

some suggested procedures for opti- 
mizing the fidelity of FM systems, a 
look at our FM broadcast performance 
targets (Table I) is in order. Comparing 
the station's last proof results to these 
specs is probably an irrational act be- 
cause our tests are geared toward 
maximum performance in the real 
world. We propose two sets of specifi- 
cations. The first and more stringent 
set of specs, which we label "superi- 
or," represents the maximum perfor- 
mance capability of a state-of-the-art 
FM stereo facility. Although relatively 
few stations will provide this level of 
performance, the targets are achiev- 
able, yet challenging goals for those in 

quest of all-out fidelity. The second set 
of specs will provide "excellent" fideli- 
ty, and, although they are considerably 
tighter than the FCC numbers, almost 
any properly engineered station with 
typical equipment can make the 
grade. (See Table I.) Even stations with 
older equipment should achieve this 
level of performance if everything is 
properly maintained and engineered. 

In general, our specifications are 
based upon a balance between inher- 
ent FM performance limitations and a 
pragmatic approach to audio fidelity 
requirements for system transparency. 
A pragmatic approach is necessary 
because no transmission medium is 

likely to serve the needs of the super - 
purist who interconnects his audio 
components with 3 -inch Heliax and 
runs 1/2 -inch copper tubing to his 
speakers. Likewise, it would be futile to 
suggest performance objectives that 
defy the laws of physics relative to 
maximum expected system perfor- 
mance. To be realistic from a business 

standpoint, we also must consider the 
real -world requirement for effective av- 
erage levels. 

These factors form the triad of objec- 
tivity that drives FM broadcast system 
design: 

Practical fidelity requirements, 
Inherent system limitations, and 
The need for effective average 

levels. 
The practical fidelity requirements 

are based upon actual experimental 
results reported by audio industry ex- 
perts. Detailed references are provid- 
ed in the bibliography so that you may 
review the background data and arrive 
at your own conclusions as to the va- 
lidity of the assumptions behind the 
numbers. Like everything else on 
earth, audio fidelity does reach a point 
of diminishing returns. Improvement 
beyond a certain point will be noticed 
by too few listeners to be of any practi- 
cal consequence. 

Measurement Conditions 
The objective here is to simulate as 

closely as possible the normal operat- 
ing conditions of the station. Although 
we suggest sampling the system at the 
transmitter output, a high -quality, off - 
air demodulator would be ideal, if 

available. An off -air demodulator has 
the advantage of taking transmitter 
and antenna band-pass irregularities 
into account. The demodulator must, 
however, be very flat to avoid invalid 
results. For stations with a modern, 
wide -band antenna and near -zero 
VSWR (voltage standing -wave ratio) in- 
dications under static and modulated 
conditions, an output line tap makes 
the most sense. 

Frequency Response Checks 
Absolute frequency response accu- 

racy over the audible band-pass does 
make an audible difference. Research- 
ers exploring subtle differences in au- 
dio amplifier designs have found that 
errors as small as 0.2 dB can be heard 
[1, 2]. As a matter of fact, if the levels 
and frequency responses of good - 
quality amplifiers are made equal, vir- 
tually no one can tell them apart in 

double-blind testing. Therefore, very 
flat frequency response (strict adher- 
ence to the non -Dolby or 25-µS Dolby 
pre -emphasis) is reflected in our per- 
formance objectives. 

Because most musical content is in 

the 100 -Hz to 10 -kHz range, we call for 
±0.2 dB in the "superior" category 
and ±0.5 dB in the "excellent" classifi- 
cation. There is no reason why an FM 
broadcast system can't be absolutely 
flat over this range, and in view of how 
critical flat response is to overall fideli- 
ty, it pays to optimize. 

Somewhat looser tolerances are 
specified at the frequency extremes, in 
recognition of practical high-pass and 
low-pass filter considerations relative 
to subsonic warp components and 19 - 
kHz pilot -filtering requirements. Fortu- 
nately, relatively little program material 
reaches the extremes of the band, so 
small response variations have less 
audible impact. As long as frequency - 
dependent limiting is not excessive, a 
station meeting the "superior" objec- 
tives would do extremely well .against 
program input in a double-blind test 
comparing subjective frequency re- 
sponse. Most listeners would also have 
a tough time hearing any difference 
from the "excellent" parameters. 

Although there has been much con- 
troversy over whether or not more than 
15 -kHz response is required for per- 
fect fidelity, many researchers have 
found little, if any, advantage to exten- 
sion beyond 15 or 16 kHz, even when 
the signal source is available for com- 
parison [3, 4]. W. B. Snow's research 
results of 50 years ago are still valid 
today [5]. As a matter of fact, I have 
conducted experiments wherein pro- 
gram material was passed through two 
cascaded 15 -kHz, toroidal, low-pass 
filters and no audible change could be 
detected, even with direct -to -disc 
sources and electrostatic headphones. 
A strong case, based on objective re- 
search, can be made for FM broadcast 
frequency response not being an audi- 
ble limitation, if the response within the 
pass -band is optimally flat. 

This is especially true of stations 
equipped with late -generation audio 
processors, which do a superb job of 
preserving the high end while protect- 
ing against overmodulation. Because 
the super -processors have most fre- 
quently been used as heavy artillery in 

the loudness wars, many users are not 
aware of how beautiful a psychoacous- 
tic picture these units can paint when 
used with lower input levels, and a little 
audio artistry. 
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ONF 
STATION'S 
RFSPONSF 

The following comments were so- 
licited by Audio from Gordon S. Car- 
ter, Studio Supervisor for Chicago's 
WFMT, a leading FM broadcaster 
committed to the highest standards 
of broadcast quality. (For back- 
ground on WFMT, see our February 
1983 issue.) 

While Broadcast Engineering's 
proposals for improving broadcast 
audio quality are long overdue, the 
standards as proposed leave a few 
problems. Some of these are intimat- 
ed in the article but are never really 
dealt with. 

The audio specifications given in 
the proposal are good. The old FCC 
requirements were easily passed by 
all but the very worst broadcasters, 
and tightening the specifications 
would tend to separate the men from 
the boys. Broadcast Engineering 
suggests making these measure- 
ments from a high-level console in- 
put, but they omit the real problem 
with many broadcasters, namely, the 
source itself-tape recorders and/or 
turntables. Many broadcasters never 
check their turntables for correct fre- 
quency response, wow and flutter, or 
even channel balance. In fact, many 
do not even own a good test record. 
Tape recorders (including cart ma- 
chines) receive a bit more attention 
but frequently do not perform up to 
their intended specifications. Only a 
regular check of the performance of 
these items can insure proper opera- 
tion. It doesn't matter how good the 
rest of the system is if the sources do 
not perform well. 

While there is no such thing as 
"correct" or "incorrect" processing, 
audio processing is the main cause 
for bad -sounding stations. Usually 
the decision regarding the amount of 
processing falls into the hands of one 
or two people, and their tastes dictate 

A broadcaster's 
source 
equipment- 
turntables and 
tape recorders- 
may impair FM 
fidelity. 

how the station sounds. They may be 
targeting a certain type of audience 
and trying to adjust the processing 
accordingly. If the listeners are hap- 
py, :he processing is "right." But if 

you as a listener do not agree, you 
are "wrong." Unfortunately, it is im- 
possible to put numbers on process- 
ing quality. 

While the proposed standards call 
for measurements of frequency re- 
sponse and distortion, no consider- 
ation is made for checking the rela- 
tive phase accuracy of the two chan- 
nels. Phase errors can cause prob- 
lems in mono, yet rarely show up in 
other measurements. Because much 
of any station's audience listens in 

mono on inexpensive radios, some 
sort of phase check should be includ- 
ed in the tests of the system to ensure 
mono compatibility. 

Another problem that broadcasters 
have is the wide diversity of equip- 
ment used by listeners. While some 
may have expensive sound systems, 
others use inexpensive portable radi- 
os. Somehow the broadcaster has to 
keep both types of listener happy. He 
usually tries to do this with audio pro- 
cessing, which requires a delicate 
balance and a rather good idea of 
the type of audience the station has. 
With no standardized listener equip- 
ment, some stations will always 
sound "bad" on some systems and 
"good" on others. No one station can 
satisfy everyone, either in musical 
programming or in "musical fidelity." 
However, each station must please 
its own audience. 

One of the most disconcerting as- 
pects of FM performance specifica- 
tions is the lack of adequate monitors 
to measure current broadcast equip- 
ment. The BE article suggests a few 
monitors, but none of these can really 
measure the performance of a cur- 

rent -generation FM exciter and ste- 
reo generator (which produce the 
composite signal that drives the 
transmitter). To ensure accurate mea- 
surements, the measuring device 
must have residual specifications 
considerably better than the equip- 
ment being measured. However, 
there are no monitors currently being 
manufactured that perform as well in 

all areas as today's true state-of-the- 
art FM broadcast systems. As has 
been the case for a number of years, 
most measurements of an FM system 
are not measurements of the system, 
but of the measuring equipment. 
Most FM monitors do not perform as 
well in the areas of distortion, noise 
and separation as a good FM tuner, 
though they may cost upwards of 10 
times the price of a tuner. A tuner is, 
however, not a measuring device. All 
performance standards for FM will be 
in question until the broadcast manu- 
facturers are able to provide a suit- 
able measuring device whose perfor- 
mance ís better than the equipment 
being measured. 

In spite of the efforts of Broadcast 
Engineering to encourage FM broad- 
casters to do a better job, in reality 
little will change. Those broadcasters 
who want to provide good audio 
quality will do so, as they have done 
in the past. And those who wish to 
scream at the listeners will also con- 
tinue to do so. We are very much in 
favor of improved quality standards 
for FM, and have no argument with 
performance measurements. How- 
ever, as much as engineers would 
like to be able to measure the sound 
quality of a station, the fact still re- 
mains that the final test of a station's 
quality is how it is heard. We are 
broadcasting music, not test tones, 
and music remains the final test of 
our systems.-Gordon S. Carter 
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