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This is what (S) looks like. 

() is the symbol for the Sound Retrieval System 

that lets you experience true 3-D audio realism from 

two ordinary loudspeakers. And now, this amazing 

technology is available to upgrade your hi-fi or home 

theater applications. The 
new AK -100 is so easy -to - 

install and is compatible 
with mono, stereo and even 
surround -type encoded 
material. As Len Feldman 3-D audio realism from two ordinary speakers. 

said in Video Review/ March '91, `Perhaps the most 

effective stereo enhancement system, one that even 

simulates full surround sound..." 
Until now, the quest for life -like 3-D sound 

has involved ever more sophisticated, complicated, 

and expensive arrays of hardware. 
The engineers at Hughes Aircraft Company 

began asking some new questions about sound itself. 
Instead of 

concentrating 
on hardware, 

The world's first 3-D display. they analyzed 

the ear. They discovered a new method for restoring 

certain frequencies in recorded audio to duplicate the 
way the ear locates sound. 

To experience this uncanny realism is...well, 

o.. 

uncanny. You can get up and walk around the room 

and the sound image doesn't change. You don't have 

to stay in the "sweet spot", nor surround yourself 

with numerous speakers. 
As Len Feldman wrote in Radio Electronics, 

"The demonstration was so dramatic and effective 

that people couldn't help but look for additional hidden 

speakers." Ken Pohlmann in Stereo Review, said 

"...the effect blew me away." Daniel Gravereaux, 

former president of the Audio Engineering Society 

said, `...knocked my socks off" 
So forget expensive decoders and multi -speaker 

matrices. To restore 3-D audio realism, you don't 

need to discard your present hi-fi system or sacrifice 

a lot of living space for a room full of speakers. 
Hear () for yourself, today. Call HUGHES 

AUDIO PRODUCTS at 1 -800 -2 -HEAR -3D. 

HUGHES 
Subsidiary of 

GM Hughes Electronics 

For more information, contact Hughes Microelectronic Systems Division, Audio Product Line, P.O. Box 7000, Rancho Santa Margarita, CA 92685. 

() and HUGHES AUDIO PRODUCTS are trademarks of Hughes Aircraft Company, a subsidiary of GM Hughes Electronics, © 1991. 
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PREAMPLIFIER 

The Mark Levinson N°28 Preampli- 
fier is at once a continuation of the 
Mark Levinson traditions of musi- 
cality and enduring quality, and an 
entirely new implementation of tech- 
nology that will set the pace for 
innovation in high-performance 
audio in the 1990's. 

Mark Levinson products have 
offered the advantages of balanced 
interconnection for many years. The 
N°28 introduces a new execution of 
balanced circuitry called a DIDO 
(Differential In/Differential Out) that 
provides fully balanced operation 
throughout (not converting to single - 
ended for internal processing) while 
still rejecting common -mode noise 
from source inputs or arising within 
the unit itself. All versions of the 
N°28 have 2 balanced (XLR) inputs 
as well as balanced output connec- 
tions. Even single -ended signals 
benefit from the DIDO, since it 

rejects common -mode ground noise 
as it converts single -ended signals 
to differential at the input. 

Your local Mark Levinson Dealer 
can provide complete details on 
these and many other refinements in 

the design of the N°28. 
More important, you can hear for 

yourself how this preamplifier tips 
the balance in your favor. 
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When it comes 
to great audio, 

we're not afraid 
to cut corners. 

What's true in life is true in loudspeakers: Ifyou don't keep 

an open mind to new ideas you'll end up pretty square, like 

most speakers in the world. 
At NHT® we're obsessed with great sound and the tech- 

nology that creates it. That's why our speakers are angled at 

21 degrees. It's part of an acoustic technology called Focused 
Image Geometry. It's one reason our unusually shaped 
speakers give you exceptionally accurate sound. 

An example of better thinking going in, and better sound 
coming out. That's our angle. 

EVERYTHING YOU HEAR IS TRUE. 

Now Hear This, Inc., a subsidiary of International Jensen Incorporated, 537 Stone Rd., #E, Benicia, CA 94510 

For the NHT dealer nearest you: (U.S.) call 1-800-NHT-9993; (Canada) Artech Electronics Ltd., Dorval, Quebec H9P 2S4 
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Optional: RM -3 rack -mount adapters; white front panel & knobs 

Shortly after it was introduced, the Adcom 
GFP-555 preamplifier won widespread critical 
acclaim for outperforming other preamps costing 

two and three times more. 
Never satisfied to rest on its reputation, Adcom has 

upgraded this superior product to make it better than 
ever. Born from the lineage of the affordable GFP-555 
and inspired by the no -compromise GFP-565, the new 
GFP-555 II, together with any of Adcom's power 
amplifiers, will provide the serious music listener with 
a new, higher level of musical performance at a very 
reasonable cost. 

Superior Dynamics 
By increasing the size of its power supply and by 

lowering the output impedance, musical contrasts are 
dramatically detailed and lifelike. 

Adcom's new custom -designed linear gain amplifiers 
are many times faster than the frequency components in 
musical signals, easily meeting the demands of the latest 
digital recording technologies. 

A new tone control circuit has also been created for 
greater symmetry. And for audio purists, the tone 
controls are out of the signal path except when needed. 

Altogether, these improvements deliver the thrill of 
an emotionally satisfying, live performance. 

Improved Performance Features 
The new GFP-555 II has been enhanced by several 

improvements: 
1. A front panel control for easy and instant use, on 

demand, of signal processors. 
2. 1% Roederstein resistors and film capacitors to 

reduce noise and distortion to inaudible levels. 
3. Front panel, six -source input controls allow 

listening to one source while recording another. 
4. Choice of two outputs: MAIN allows the use of 

tone controls and filters with the protection of 
coupling capacitors; or BYPASS (the purist's 
approach), a direct coupled output for the 
shortest, simplest gain path. 

A Better GFP-555 or a 
Less Expensive GFP-565? 

The GFP-555 II is both. Designed to take the 
place of the highly successful GFP-555, it is actually 
an ingenious, less costly version of the GFP-565, 
with undiminished musicality and sonic impact. 

Ask your authorized Adcom dealer for a 
demonstration of this remarkable stereo component. 
You'll be glad that Adcom can never leave well enough 
alone. 

A 
details you can hear 

11 Elkins Road, East Brunswick, NJ 08816 U.S.A. (201) 390-1130 Distributed in Canada by PRO ACOUSTICS INC. Pointe Claire, Quebec H9R 4X5 
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SIRNGHT WIRE 
The Shortest Path BetweenYou AndThe Music 
1909 HARRISON ST., SUITE 208, HOLLYWOOD, FL 33020, 305/9252470 

What you get out of 
an audio component 
depends on what 
you put into it. 

.811 

Inquire about our in -home 
cable audition program. 
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From the skilled craftsmen of Hofbauer in Germany 

comes this beautiful crystal violin. Made of highly 

polished lead crystal with over 24% Pb0 it 

measures approximately 7" in length. A great 

collectible item for any audiophile. 
#65GVIOL $44.95 

To order call our TOLL FREE lines. We accept 

Visa, MC, AE or send a check for the price plus 

$3.00 S&H and applicable sales tax to AUDIO, 

P.O. Box 765, Holmes, PA 19043 

TOLL FREE 800-345-8112 

TAPE GUIDE 
HERMAN BURSTEIN 

Slow -Speed Decks 
Q. Please tell me what manufacturer 

makes a tape recorder that can play 
tapes at the 17/8-ips speed.-K. Bailey, 
Woodbury, N.Y. 

A. Cassette decks all operate at 17/8 

ips; that is the standard speed for cas- 
sette. A few decks also operate at 15/16 

or 33/4 ips. Open -reel decks offer 
speeds between 15/16 and 30 ips; the 
standard speed is 71/2 ips. Most of 
them offer two or more speeds. A fre- 
quent combination is 71/2 and 15 ips; 
another is 33/4, 71/, and 15 ips. Revox 
and Uher make open -reel decks oper- 
ating at 17/8 ips. 

More Notes on Hi-Fi VCRs 
I have been recording audio on a Hi- 

Fi VCR for five years, and now own two 
of them. I always record FM programs 
at the slowest tape speed and record 
live performances at the fastest one. I 

have had very few problems with drop- 
outs as long as good -quality tapes are 
used. The only real problems are cata- 
loging a six -hour tape and trying to 
write all the identifying information on 
the small labels. 

I have noticed that when "watching" 
one of my audio -only tapes on a video 
monitor, the dropouts are much more 
numerous visually than if a TV picture 
has been recorded on the same tape. 
Perhaps the video information some- 
how masks these dropouts, or some 
sort of video noise reduction is used; I 

don't know. I do know that very, very 
few of the visible dropouts are audible, 
at least on my VCRs. 

Even if the video signal doesn't help 
with respect to dropouts, I can think of 
a reason for including it. A picture can 
be used to help in cataloging various 
sections of the audio program. If you 
have cable TV, there is usually at least 
one channel that displays the time and 
date. Noting the time of the various 
sections allows you to cue the tape 
visually when using a monitor.-Wil- 
liam I. Whitten, Birmingham, Ala. 

Pestiferous Squeal 
Q. Many years ago I purchased 50 

cassette tapes of Mozart works. At the 
time of purchase, the recordings were 
wonderful. I took great care in storing 
these tapes. Recently I played some of 
them, and to my surprise they began to 
squeak. With this many tapes on hand, 

is there a remedy to remove the noise? 
If I make a new recording, will the 
noise be transferred to the new tapes? 
What can be done?-Name withheld 

A. Your problem is not an uncom- 
mon one, inasmuch as the grade of 
tape employed by producers of com- 
mercially prerecorded tapes has often 
not been of the best quality. 

If you dub your tapes onto new cas- 
settes, the squeal may or may not be 
transferred; most often, I believe, it will 
be. If the squeal comes out of your 
speakers as well as from the deck, it 

will definitely be transferred. 
If the squeal gets transferred, put the 

tape through fast rewind, wind one or 
more times, and try again. If you are 
still unsuccessful in making a squeal - 
free dubbing-as is likely to happen- 
the following procedure might work: 
Store the original tape, along with a 
well -moistened piece of blotting paper 
or sponge, in a tight container for sev- 
eral days. Immediately upon taking the 
tape out of the container, try dubbing it 
again. Perhaps you will get one 
squeal -free dubbing. Also, a tape that 
squeals on one deck doesn't neces- 
sarily do so on another, so try other 
decks if you can. (Editor's Note: See 
"Archival Revival" in the November 
1990 issue for more information. -1.B.) 

Cassette Storage 
Q. I store my numerous cassette re- 

cordings in inexpensive, three -drawer 
cassette cabinets made of cheap 
wood, covered with vinyl, and held to- 
gether with a glue which (if my guess is 
correct) contains formaldehyde. The 
drawers are plastic. Due to the volume 
of my collection, I store the filled cabi- 
nets in the cardboard cartons in which 
they came. Is there anything about 
these storage conditions that could 
harm my recordings?-Robert E. Ol- 
sen, Madison, Wisc. 

A. I see nothing about the condi- 
tions of tape storage you have de- 
scribed which would in any way en- 
danger the tapes. The greatest dan- 
gers come from strong magnetic fields 
and temperature extremes. 41 

If you have a problem or question on tape 
recording, write to Mr. Herman Burstein at AU- 
DIO, 1633 Broadway, New York, N.Y. 10019. All 
letters are answered. Please enclose a 

stamped. self-addressed envelope. 
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Engineered Emotion 
Hear it! Feel it! A new emotional dimension in music and movies. 500 lbs. 

of stereo soundfield perfection. 2000 watts of precision power. 19 drivers with 

400 sq. in. of radiating area. The components have won 8 major audio ` awards. 
SHU.ZE e 

These are serious tools for serious listeners. The Shure HTS =.2.....- _ _ Theater 

Reference System shown is the audio purist's approach to Home Theater sound. It 

costs less than most compact 4.11161 yet has all of the emotional impact to 

transport you to new worlds of entertainment. Shure's Acra-Vector® p o logic encoding 

and decoding systems are used by major production facilities. Six years ago Shure 

introduced the now familiar "Home Theater" concept. Now Shure HTS systems and 

sub -systems are available in 23 configurations and price levels. They are equally 

awesome with Dolby® Surround movies, Stereosurround°television productions, -a 
d music, and future HDTV programs. ` We will send you a 

wealth of fact -filled material that explains Home Theater, stereo soundfields, and 

Shure HTS Theater Reference System components. Call 1-800-25 SHUR E 
for the name of your nearest /dealer and how to obtain this free information 

SHUíZE 

package. Or write: Shure HTS, 222 Hartrey Ave., Evanston, IL 60202-3696. 

from sH u .. . the Sound of the Professionals®... Worldwide. 
; "4'wmwnJ ,^J is registered trademark Shure linmber.,Inc. Dolly' Surround ì+a registered trademark of Dolb- Laboratories Licensing Corporation. 



AUDIOCLINIC 
JOSEPH GIOVANELLI 

Another View of Sampling 
Q. I have been trying to learn more 

about sampling: The examples l've 
seen are taken from a single waveform. 
But isn't music a combination of many 
waveforms? How is a sample taken 
that represents all of the waveforms 
present at specific times? I may be 
missing the boat, so I hope you can 
clarify the "A to D" process.-Robert L. 
Keller, Gainesville, Fla. 

A. Music can be represented by a 
single waveform, but a complex one, 
which can be analyzed into compo- 
nent sine waves of many frequencies 
and amplitudes. For example, a whole 
orchestral timbre might include a large 
bass wave on which are superimposed 
high -frequency jigs and jags repre- 
senting the tones and overtones of the 
strings and winds. 

But even complex waveforms can 
be represented by a sequence of 
points, if they're closely spaced 
enough. At the CD sampling rate of 
44,100 Hz, a 20 -Hz bass fundamental 
would be sampled 2,205 times, and a 
20 -kHz overtone would be sampled 
just a bit more than twice-but that's 
sufficient for the re-creation of the 20 - 
kHz tone's positive and negative half - 
cycles. This is why a digital system's 
sampling rate determines the system's 
upper frequency limit. 

Four -Second Sampling 
Q. I know that CDs are produced by 

sampling the signal 44,100 times per 
second. But what is 4 -second sam- 
pling?-Eric Wong, New York, N.Y. 

A. Much of the rock/pop music we 
hear nowadays is played on synthesiz- 
ers. Some of these instruments come 
remarkably close to sounding like oth- 
er instruments, when this is the intent 
of the performer. Various methods are 
used to bring about this result, but per- 
haps the best approach is to "sample" 
the sound of the instrument to be imi- 
tated. A rather short digital recording is 
made of the instrument-not on tape 
but in computer memory. Because 
such recordings require a consider- 
able amount of random access memo- 
ry (RAM), it is customary to record as 
short a sample of the instrument as 
practical. Rather than recording a 
chord or part of a song, all that is 
recorded is one note. In the case of a 
violin or a drum tap, a very short re- 

cording can suffice, perhaps no longer 
than a half a second. The piano, be- 
cause of the long time needed for bass 
tones to die away, requires a much 
longer recorded sample to provide a 
true representation of the character of 
the note. It is not just a matter of the 
time needed for the tone to decay and 
its rate of decay; it is also a matter of 
the note's harmonic structure chang- 
ing as it dies away. Therefore, to make 
a good piano recording of a low bass 
string, the recording time should be 
even longer than 4 S. 

Because of the characteristics of the 
piano, each note has a different decay 
time and harmonic structure. The har- 
monic content and percussive attack 
vary in accordance with how hard the 
keys are struck. For this reason, mak- 
ers who desire to produce the best 
synthesizers will sample each note of 
the piano (or other instrument) and do 
so at various degrees of loudness. 
These wave shapes are analyzed and 
built into the sounds used in the syn- 
thesizer. As each sound is called for 
by the performer, a different set of 
wave tables is installed in memory, 
leading to the production of the correct 
wave shapes associated with that par- 
ticular sound. 

This subject is very involved, but I 

have tried to give you the flavor of the 
process. 

Using Switched Outlets 
Q. About 30 years ago, when I start- 

ed buying audio equipment, I was told 
in no uncertain terms never to connect 
a mechanical device such as a tape 
recorder or turntable to a switched out- 
let [that loses its a.c. power when the 
device containing the outlet is 
switched off]. Not using the device's 
own switch to turn it off could lead to 
flat spots on the idlers, stretched belts, 
etc. l've followed this advice ever 
since, but frankly, it's a pain! Does this 
old rule still hold with today's mechani- 
cal equipment? 

Also, is it a mistake to use switched 
outlets to power components that have 
memory, such as programmable tun- 
ers? I know many such components 
have memory backup power, but some 
backup systems have only enough 
power for two weeks or so. If I were to 
go away for three weeks, should I set a 
timer to turn the stuff on for 10 minutes 

a day, just to keep the memories 
alive?-Ira Solomon, Lynnfield, Mass. 

A. You will be glad to learn that most 
equipment today can work just fine 
when connected to switched outlets. 
You are correct that much of the older 
mechanical equipment contained 
parts which could be ruined if they 
were left engaged. If you turn these 
components off by their own switches, 
automatically disengaging these parts, 
it won't matter if the equipment is 
plugged into a switched outlet. How- 
ever, such outlets could tempt you to 
just turn the system off while the turnta- 
ble or tape decks are still playing. 

This is still true of many low-priced 
tape decks, whose transports are op- 
erated by keys or levers that require a 
strong push. But even moderately 
priced decks now often have electron- 
ic control systems that engage and 
disengage their idlers and capstans 
when you press a light -touch switch; 
such decks disengage these parts 
when the power goes off. Turntables 
with direct or belt drive, and CD play- 
ers, can also be switched off at the 
outlet without problems. 

Devices which hold programmed in- 
formation in memory are something 
else again. Many VCRs, for instance, 
need power at all times to keep their 
memories refreshed and their clocks 
accurate. Memories in other compo- 
nents may be nonvolatile types that 
keep their contents indefinitely without 
power backup, or the memories may 
be ordinary RAM, with backup batter- 
ies that can operate for long periods 
without a.c. power but which eventual- 
ly will go dead or need to be refreshed. 
(Lithium batteries give exceptionally 
long backup protection.) Consult your 
equipment manuals to determine 
backup requirements. 

If you have equipment which, for 
whatever reason, needs its memory to 
be refreshed within some time peri- 
od-such as two weeks-you will ei- 
ther have to connect it to unswitched 
outlets or, as you suggest, supply all 
such equipment with power via a 
timer. 

If you have a problem or question about audio, 
write to Mr. Joseph Giovanelli at AUDIO Maga- 
zine, 1633 Broadway, New York, N.Y. 10019. All 
letters are answered. Please enclose a 

stamped, self-addressed envelope. 
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Horowitz At Home 
DG 25211 

Mozart, Lodron Serenades Camerata 
Bern. Novalis 63642 

Ravel, Piano Concertos Argerich & 
Béroff, pianists.Abbado cond.. DG 15462 

Pops In Love The Boston Pops/Williams. 
Pachelbel, Canon; more. Philips 25230 

Levine: Mozart, Symphonies Nos. 30, 31 
("Paris") & 32 Vienna Phil. DG 25341 

Davis: Mahler, Sym. No. 1 ("The Titan") 
Bayerischen Rundfunks . Novalis 73745 

Empire Brass: A Bach Festival Douglas 
Major, organ. Angel 64211 

Salerno -Sonnenberg: Mendelssohn, 
Violin Concerto; more Angel 34670 

Dvorak, Symphony No. 8; more 
Cleveland Orch./Dohnányi. London 15042 

Vivaldi, Concerti Camerata Bern. "They 
play with life." - Gramophone Novalis 83628 

Sitkovetsky: Mozart, Violin Concertos 4 & 
5 English Chamber Orch. Novalis 63681 

Musicians For Armenia Previn, Galway, 
others. The gala benefit. 
RCA 00928 

Perlman: Brahms, Violin 
Concerto A Grammy 
Winner) Angel 63343 

Victor Vocal Series: Kirsten 
Flagstad Legendary 
Wagner. RCA 63483 

J.R. Baker: Orff, Carmine 
Burana A synthesized 
spectacular. Newport 64605 

Copland, Billy The Kid; 
Rodeo St. Louis/Slatkin. Angel 41491 

Ravel, Mother Goose Montreal 
Symphony/Dutoit. London 25197 

Edelmann: Mendelssohn, Piano 
Concertos; more RCA 63909 

Galway: Flute Sonatas By Dvorak, Feld 
& Martinu RCA 00536 

Teresa Strates Sings Kurt Weill With NY 
Chamber Sym. Nonesuch 24748 

Davis: Mozart, Posthorn Serenade; more 
Bavarian Radio Sym. Novalis 53793 

Bylsma: Bach, The Violoncello Piccolo 
Extraordinary virtuosity! DHM 63749 

Dutoit: Bartok, Concerto For Orchestra; 
Music For Strings, Percussion & Celesta 
Montreal Symphony. London 25303 

Evelyn Glennie: Rhythm Song 
Percussion fireworks on Flight Of The 
Bumblebee, more. RCA 24723 

Fritz Reiner: Beethoven, Symphonies 
Nos. 1 & 6 ("Pastorale") Chicago 
Symphony. RCA 60405 

Simon Rattle: Stravinsky, The Firebird; 
more City of Birmingham Symphony 
Angel 93834 

Camerata Bern: Romantic Serenades By 
Elgar, others.Novalis 73699 

Levine: Mozart, Symphonies Nos. 29 & 34 
Vienna Philharmonic. DG 15337 

Perlman: French Violin Showpieces New 
York Phil./Mehta. DG 15457 

50% OFF BONUS PLAN 
Unlike other clubs, you get bonus 
certificates good for 50% -off Bonus 
Savings with every album you buy 
at regular prices, effective with your 
first full -price purchase! 

Le Mystère des Voix Bulgares, Vol. 2 A 
Grammy Award Winner! Nonesuch 54525 

Barry Douglas: Mussorgsky, Pictures At 
An Exhibition Plus more by Liszt & 
Wagner. RCA 73726 

Heifetz: The Decca Masters,. Vol. 1 

Humoreske, Clair de lune, Golliwog's 
Cakewalk, more. MCA 00604 

Roger Norrington: Beethoven, Sym. Nos. 
4 & 5 London Classical Players. 
Angel 60685 

Sound The Trumpet! English Ceremonial 
Music by Purcell, etc. Newport 00990 

Horowitz: Tchaikovsky, Piano Concerto 
No. 1; Beethoven, "Emperor" Concerto 
Toscanini & Reiner conduct. RCA 33890 

Respighi, Pines Of Rome; Fountains Of 
Rome; Roman Festivals Philadelphia 
Orchestra/Muti. Angel 34443 

Classic Marches St. Louis Sym /Slatkin. 
Triomphai March, Turkish March, Radetzky 
March, more. RCA 00996 

Galway: The occhelbel 
Canon PI is Jamaican 
Rhumba, e c. RCA 
34542 

James 
Galway: 
The 
Enchanted 
Forest 
RCA 44533 

Michael Feinstein: Pure Gershwin S' 
Wonderful, Embraceable You, many more. 
Elektra 54173 

MOM 
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Colin Davis: Mozart, Haffner Serenade; 
Symphony No. 32 Bayerischen Rundfunks 
Orchester. Novalis 83748 

Ute Lemper Sings Kurt Weill Mack The 
Knife. etc. London 15163 

Salerno -Sonnenberg: 
Franck & Brahms, Violin 
Sonatas With Cecile 
Licad. Angel 34674 

Segovia Plays Rodrigo, 
Ponce 8 Torroba MCA 
63579 

Mario Lanza: The Great 
Caruso From the classic 
1951 film. RCA 80259 

Dvorak, Serenade in E; 
Septet in A Camerata 
Bern. Novalis 63639 

Newman: Franck, Organ Works, Vol. 1 

Pièce Heroique, etc. Newport 10590 

Leontyne Price Sings Strauss From Der 
Rosenkavalier, more. RCA 83984 

Fete a la Francaise Sorcerer's Apprentice, 
2 Gymnopedies. more Montreal Symphony 
Orch./Dutoit. London 25235 

Pinnock: Haydn, Syms. 6-8 ("Morning", 
"Noon" & "Night") The English Concert. 
Archiv 15025 

Sarafina! The Music Of Liberation With 
the Original Broadway Cast. RCA 00814 

Porgy & Bess (Highlights) Leontyne 
Price & William Warfield. Summertime, many 
more. RCA 00994 

The Performing Piano, Vol. 1 "Live" 
performances by Paderewski, Lhévinne, 
more. Newport 14708 

Vaughan Williams, Sinfonia Antarctica; 
etc. LPO/Boult. London 05589 

plus shipping 
and handling 
with Club 
membership 

Out Of This World John Williams & The 
Boston Pops. Star Trek, Twilight Zone, more. 
Philips 15227 

Music of Bali Gamelan & Kecak. Ritual 
songs, more. Nonesuch 
44671 

Anthony 
Newman: 
Scarlatti 
Sonatas 
Newport 64168 

Shostakovich, Symphony No. 5 Berlin 
Philharmonic/Bychkov. "Best Of The Month" 
- Stereo Review Philips 15454 

Canadian Brass: More Greatest Hits 
Barber Adagio, Golliwog's Cakewalk, much 
more. RCA 64348 

Douglas: Brahms, Piano Conc. No. 1 

London Symphony Orch./Skrowaczewski. 
RCA 00732 

John Williams & The Boston Pops: 
Digital Jukebox The Pink Panther, more. 
Philips 25059 

Krystian Zimermann: Chopin, Ballades; 
Barcarolle; more "Breathtaking." - Ovation 
DG 15332 

Mozart, Oboe Concertos 'Thomas 
Indermühle, oboe. Novalis 53734 

Lisztronique Synthesizer wizard, J.R. 
Baker in Piano Concerti No. 1; Totentanz; 
Un Sospiri, more. Newport 34622 

COMPLETE AND MAIL THIS CARD TODAY! 

7/, a7JA inW/ ij 4-4 e eZèe CY2 eZej 
E YES! Please accept my membership in The International Preview Society and send me, for 10 

days' FREE examination, the 3 selections I have indicated below, under the terms of this offer I 

may return them after 10 days and owe nothing, or keep them and pay only $1 (shipping and 
handling added to each shipment). I understand that I'm not obligated to buy anything...ever! 

Please send selections on: Compact Disc** E Cassette 

Write Selection 
Numbers Here. 

E Mr. 
E Mrs 
E Ms. First Name Initial Last Name (PLEASE PRINT) 

Address Apt 

City State Zip 

Telephone ( 

Area Code 

Signature 

** Members who choose CDs will be serviced by the BMG Compact Disc Club and will receive CD Discovery 19 times a 

year (about every 3 weeks). Full membership details will follow with the same 10 -Day, no -obligation, no -minimum 
purchase privilege. Current BMG CD Club members not eligible for this offer. 

Limited to new members: continental U.S.A. only: one membership per family We reserve the TXG gF AFTXG pJ 
right to request additional information or reject any application Local taxes. if any. will be added 
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plus shipping 
and handling 
with Club 
membership 

With No Obligation To Buy Anything ... Ever! 

Dutoit: Stravinsky, Petrouchka (1911 
Version) Montreal Sym. London 15331 

McGlinn: Gershwin, Overtures New 
Princess Theatre Orch. Oh, Kay!, more. 
Original orchestrations. Angel 70391 

Tafelmusik: Corelli, Concerti 
Grossi Op. 6 "Best of 1989. 
- NY limes DHM 73751 

1812 Overture Plus The 
Moldau, Les Préludes, more. 
Berlin Sym. RCA 54447 

Reich, Sextet; 6 Marimbas 
Steve Reich & Musicians, 
others. Nonesuch 00520 

Victor Vocal Series: Lauritz 
Melchior Arias & duets with 
Flagstad, others. RCA 43508 

J.R. Baker: Everybody's Favorite 
Synthesizer Pieces Für Elise, Ave Maria, 
more. Newport Classic 44611 

Van Cliburn: Liszt & Grieg, Plano 
Concertos Philadelphia Orch./Ormandy. 
RCA 00606 

Solti: Dvorak, Symphony No. 9 ("New 
World") Chicago Symphony Orchestra. 
London 15168 

Pavarotti At Carnegie Hall Scarlatti, 
Schubert, Verdi, Donizetti,others. 
London 15311 

Anything Goes Lincoln Center Cast. Title 
song, It's De -lovely, more. RCA 43950 

Hunting Music Parforcehorn Corps 
Norderstedt.Tally-ho! Novalis 63850 

Horowitz: Encores By Schumann, Mozart, 
Rachmaninoff, Chopin, Liszt, Debussy, 
others. RCA 43685 

On The Boardwalk Paragon Ragtime 
Orchestra. Chatterbox Rag, more. 
Newport Classic 24699 

Kronos Quartet: White Man Sleeps ives, 
Bartok, others. Nonesuch 40256 

Ashkenazy: Rachmaninov, Piano 
Concerto No. 3 Concertgebouw 
Orchestra/Haitink. London 25157 

Irish Fork Songs 
Robert Shaw Chorale, 
Wearin' Of The Green, 
more. RCA 13908 

Claudio 
Arrau: 
Beethoven 
Sonatas 
Nos. 3 & 8 
Philips 
15355 

Norrington: Beethoven: Symphony No. 7 
London Classical Players Angel 10622 

Julian Bream: Two Loves With Dame 
Peggy Ashcroft. Shakespeare & Dowland - 

A sequence of poetry & music. RCA 54507 

Van Cliburn: Brahms, Piano Concerto No. 
1 Boston Sym./Leinsdorf RCA 70032 
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Cliburn 
My 
Favorite 
Chopin 
RCA 10998 

Segovia, 
My Favorite Works 

MCA 64414 

James Galway: Greatest Hits Memory, 
Angel Of Music, more. RCA 73233 

Ton Koopman Bach, Organ Works Vol. 1 

Toccata & Fugue, more. Novalis 01137 

Fauré, Requiem; more Te Kanawa, 
Milnes. Montreal Sym./Dutoit. London 
15321 

José Carreras Sings "Memory" 
Plus"Tonight," "Be My Love," "O Sole Mio," 
"Granada," many more. Philips 25206 

Sitkovetsky: Mozart, Violin Concertos 
Nos. 1 3 ECO. Novalis 51430 

Cliburn: Beethoven, Sonatas Moonlight, 
Pathetique, more. RCA 40049 

The Academy By Request Academy of 
St. Martin/Marriner. Sheep May Safely 
Graze, more. Angel 54094 

Horowitz Plays Rachmaninoff Sonata 
No. 2, Concerto No. 3 (w/Fritz Reiner), 
more. RCA 53795 

Galway & The Chieftains: In Ireland 
Danny Boy, Down By The Sally Gardens, 
Avondale, many more. RCA 24344 

HALF-PRICE BONUS PLAN 

SAVE 

5O% 

Unlike other clubs, you get bonus 
certificates good for 50% -off 
Bonus Savings with every album 
you buy at regular prices, effective 
with your first full -price purchase! 
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Heifetz: The Decca Masters, VoI.2 
Summertime, Lullaby (w/Bing Crosby), 
more. MCA 00605 

Stravinsky, The Rite Of Spring; etc. City 
of Birmingham Sym./Rattle. Angel 63864 

Segovia Plays Bach 3 Pieces For Lute, 
Siciliano, more. MCA 63600 

James Galway Plays Beethoven 2 
Serenades, Flute Sonata. RCA 34545 

Fiedler: Motion Picture Classics, Vol. 1 

From Ben -Hur, Laura, Cleopatra, more. In 
Dolby Surround Sound! RCA 01057 

Koopman: Bach, Organ Works Vol. 2 
Prelude & Fugue in C Minor, etc.. 
Novalis 54634 

Ravel, Bolero; La Valse; more Montreal 
Symphony/Dutoit. London 15199 

Galway & The Chieftains: Celtic Wedding 
Music of Brittany. RCA 53655 

Claudio Arrau: Beethoven, Piano Sonatas 
Nos. 21 (Waldstein) & 30 Plus Andante 
favori. Philips 15366 

Stoltzman: Copland & Corigllano Clarinet 
Concertos LSO/Smith. RCA 00672 

This remarkable $1 offer Is being 
made to Introduce you to an 
outstanding classical music 
membership-with never any 
obligation to buy. 

You'll find hundreds of outstanding albums 
in each issue of the Society's magazine 
which will be sent to you approximately 
every 4 weeks. That gives you 13 conve- 
nient, shop -at-home opportunities a year, 
but there is no obligation to accept any 
offering at any time. 

You choose only the music you wentl 
If you'd like to accept the Featured Selec- 
tion, you need not do a thing. It will be sent 
automatically. If you'd prefer an alternate 
selection or none at all, just mail back the 
Notification Card by the specified date. 
You'll always have at least 10 days to decide. 
But if you don't, you may return your Fea- 
tured Selection at our expense. You may 
cancel your membership whenever you 
wish, simply by writing to us. Or, remain a 
member and take advantage of future 
money -saving bargains. 

3 Compact Discs or Cassettes 
for Just $11 

Begin your membership now by choosing 
any 3 albums shown here for just $1, plus 
shipping and handling. Send no money 
now. We want you to judge for yourself 
before you decide to buy. If not delighted, 
return your 3 albums at the end of 10 days 
without obligation. (Shipping and handling 
added to each shipment.) 

IN 



SPECTRUM 

R-DAT's Prospects 
It's by no means certain that R-DAT 

will be the next universal home 
recording medium, the digital 
successor to the Compact Cassette. 
Legal threats from the record industry 
have delayed its start, giving potential 
competitors a little breathing space. 
Not that there's any other digital 
medium around this year, but some 
buyers may hold off to see what 
happens to Philips' DCC digital 
system or recordable CD-either or 
both of which might just possibly 
show up by next year. 

One thing that will help R-DAT is 
that it's a digital recording medium 
that even semi -pro garage studios 
can afford. And with SMPTE time 
code now available for DAT, it 
becomes possible to synchronize 
DAT with video and film, opening up 
new professional markets for the 
medium. 

Pro success should add to DAT's 
cachet as a home recording medium. 
So should DAT's head start: The first 
home DAT recorders that appeared 
on the U.S. and European markets 
were generations newer than the 
first ones to appear in Japan in the 
1980s, and they showed considerable 
refinement. The first recorders for 
other media may be rather less 
refined. However, they'll be able 
to catch up quickly, using DAT as 
a model. 

There's Music and Then There's ... 
Record merchants the world over 

label each rack of merchandise 
according to its contents. But the 
British weekly New Scientist was 
puzzled by the nomenclature in one 
English store. Although they had no 
problem with the sections labelled 
"Rock and Pop," "Jazz," and 
"Classical," they didn't know what to 
make of a fourth section, labelled 
simply "Music." 

IVAN BERGER 

COMPACT DISSENSION 
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Write Now, Erase Later 

No matter how the contest between 
DAT and the forthcoming Philips DCC 
digital tape system comes out, there's 
almost certain to be a new digital 
audio recording medium on the 
consumer market in a year or two. 
It's recordable digital disc, already 
under development by Radio Shack 
and being shown in prototype by 
companies like Denon, JVC, 
Kenwood, Philips, Pioneer, Sony, 
TDK, That's, and Thomson. The 
question, until recently, was whether 
the discs would be playable on the 
50 million CD transports in use or 
whether they'd require new playback 
equipment-and if it would be 
possible to erase and rerecord 
the discs. 

The answer seems to be record - 
once now, erasable later. Thomson 
(which owns the GE and RCA home 
electronics brands in the U.S.) has 
pushed back its timetable for 
introducing rerecordable magneto - 
optical discs (Audio, March 1990). 
MODs, incidentally, can 
accommodate still and full -motion 
video as well as audio, but they are 
not compatible with existing CD 

players. Most of the Japanese 
companies espouse write -once 
systems, which cannot be rerecorded 
but do produce compatible CDs. 
JVC has announced a late -1991 
introduction for its recorder, which it 
says will be for computer use. Other, 
Japanese manufacturers are hinting 
at 1992 as a more likely target. Philips 
and Sony have shown both system 
types. The big stumbling block, at 
least for audio and audio/video 
recorders, remains the copyright and 
royalty question. That could perhaps 
be solved by building some version of 
Philips' Serial Copy Management 
System into the recorders. 

Radio Shack is still working on 
its Thor system, which is promised 
to be both rerecordable and CD - 
compatible. "You may see a product 
come out of this development effort 
before Thor, which would not be 
called Thor. The research we've done 
on Thor is likely to spin off a whole 
family of products, possibly including 
a write -once system. But Thor has 
moved out of the research phase and 
into the product development phase," 
says Ed Juge, Radio Shack's Director 
of Market Planning. Robert Angus 

Mystery Minidisc 
Rumors that Sony plans a 

recordable disc system using 31 - 
inch magneto -optical discs have now 
been publicly confirmed-not by Sony 
but by Bertelsmann Music Group 
(BMG). Speaking at an International 
Tape Association seminar, BMG 
Senior Vice President Joel Schoenfeld 
said his company is considering 
both Sony's Minidisc and Philips' 
Digital Compact Cassette (DCC) as 
successors to the prerecorded analog 
cassette. The Minidisc is a magneto - 
optical system that can be erased 
and rerecorded. It's also said to use a 
new form of technology that packs six 

times as much data onto the disc as 
would fit a CD of the same size; that 
would give it a capacity of 75 to 
80 minutes, more than a conventional 
CD holds. However, Minidiscs will 
probably not be playable on 
CD equipment. 
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Without 0, 
Introducing the best thing that's happened to a roll of 35mm film yet-the Olympus Infinity Stylus. The 

there'd be no Bob's Big Boy. 
most advanced 35mm ultra -compact camera ever. Stylus weighs just 6.3 ounces. Designed to fit into your 

There'd be hamburgers 
life, this little pocket wonder does everything, automatically. Auto focus. Auto -exposure. Auto -load. Auto - 

but no hot dogs. 
rewind. It even reads the film speed automatically. You just point and shoot. But that's not the point. 

Vanilla shakes but no chocolate. 
Stylus takes superb pictures because it has a superb Olympus lens. It allows you to get as close as 12 inches. 

Life would be sweet 
Plus you get automatic flash in low light or backlight, with red -eye reduction and fill-in flash. You even 

but never wonderful. 
have a 12 -second self -timer. All this in a camera that's just slightly wider than a roll of film. So if your 

camera is gathering dust in a closet, or if you don't have 

a camera, we'd love to show you ours. The only thing we left out was all the excuses to leave it at home. 

And there wouldn't be the new Olympus 
Infinity Stylus to help savor all those o's. 
N e v e r m i s s a n o t her O. 

OLYMPUS' 
17 1991 Olympus Corp. For literature or deoler information, in USA colt 800.221-3000 or write Olympus Corporation, Dept. 572, Woodbury, NY 11797. ln Conoda.: W. Careen Co. Ltd., Toronto. 

Enter No. 31 on Reader Service Card 





AUDIO ETC 
EDWARD TATNALL CANBY 

GET ME OUTTA HEAR 
'sn't it about time for the Audio Im- 
plant? What with pacemakers and 
fuel injection "brains" and kids' 

toys that almost think, I've been toying 
in my devilish mind with a brilliant 
thought-a module implanted inside 
the body which would provide wall-to- 
wall music, for those who must have it, 

with absolutely no external impact, visi- 
ble or audible. What an idea! 
Out of sight, out of mind, as 
they used to say. Not to men- 
tion out of hearing. What a 
boon to the rest of us. 

Well, it was a good idea, 
but Time has scooped me. I 

mean Time, the magazine. A 
while back, in the January 7th 
issue, a Time writer, Lance 
Morrow, produced a Time 
column, "Essay," called "In 
One Ear, in the Other." Just 
recently, while I was incarcer- 
ated in my local automobile 
repairman's waiting room, I 

fell upon this "Essay" by acci- 
dent. Might that catchy title 
indicate audio? Indeed it did, 
in a certain dire way. 

When I was let out of the 
shop, I quietly filched that 
copy for further study. Yes, I 

am scooped. My own fault. 
Lance Morrow proposes an 
aural implant, precisely like 
mine. Morrow, like myself, de- 
tests what I tend to call wall- 
to-wall music. It is a drug, an 
abomination, a deadly perver- 
sion of otherwise healthy ear 
sensitivity. He thinks, just as I 

might, that an aural implant would at 
least sweep things under the rug, in- 
side where it won't bother anybody. 
You carry your own music with you, 
day and night, every day, all the time, 
and so our hotels, banks, supermar- 
kets, our walking Walkmans from Sony, 
would be freed from their never -stop 
task of lining the world with the sounds 
of meaningless music, or even music 
with meaning-just so there's never a 
moment of SILENCE. 

Morrow is really more preoccupied 
with the iniquities of wall-to-wall music 
than with the Audio Implant. But like 
me, he thinks it is a cute idea and good 
for a laugh in a dismal situation. I'm 
always looking for laughs; humor is the 
way to get over pessimistic thoughts. 

So I had fondly ruminated on the Audio 
Implant as a way to lighten up another 
sermon on audio evil. But as we all 
know, humor takes work. I worked and 
I worked, hoping maybe that in the end 
my Audio Implant might aspire to the 
highest honor this magazine bestows, 
a place in its famous Lirpa line of prod- 
ucts, launched each April. But too 

many Aprils came and went, and 
Lance Morrow scooped me in January. 
So I have to give him credit for hitting 
the nail right on the nose, so to speak. 
And .in detail, too. 

"It could be done," writes Morrow of 
an aural implant. "The technology ex- 
ists ... perhaps a pulse monitor so 
that the music would follow the body's 
beat." Phew, just what I was going to 
suggest, but there are a few complica- 
tions involved. 

Yes, the body pulse, the heartbeat, 
is just fine in theory as a control, even if 

it may come in turn from an implanted 
pacemaker. The body's heartbeat, 
speaking philosophically, has always 
been an arbiter of music and mood, 
right along with that other sort of body 

pulse, the dance. Mood music-do 
you think we invented that? It harks 
back, for one thing, to the old baroque 
classics, to Bach, and to early opera. 
The Germans called it Affekt, I forget 
the Italian opera equivalent, but the 
thing absolutely ruled vocal music for 
centuries. 

In opera, it was the familiar aria or 
"air" (breathing across the 
vocal cords?), in which a set 
piece is performed express- 
ing the situation at the mo- 
ment-the mood-while the 
entire opera stops dead and 
simply waits. Using this idea, 
the Germans did precisely 
the same for church music, as 
in Bach's St. Matthew Pas- 
sion. Stop and go music. 
Each stop a different mood. 

That's why so many opera 
near -corpses are able to sing 
vigorously from a prone posi- 
tion on the stage floor before 
expiring with a groan! Some 
floor -bound arias go on for 
minutes at top volume. Even 
death stops cold to wait for an 
Affekt to spin itself out, minus 
action. Jesus himself on the 
cross does an Affekt at length 
("It is finished") before he 
gives up the soul, in Bach's 
and others' music. A very se- 
rious business, you see, long 
before our own mood music. 

As to technical complica- 
tions with the pulse control, 
it's a different story. Morrow 
evidently is not quite a clas- 

sics man. He proposes a programming 
for his implant that would begin with an 
overall self -theme, suitably heroic, a la 
Star Wars. Then additional items for 
moods, according to pulse-romance, 
sorrow, shopping. These are each ob- 
viously standard mood music. Auto- 
matic transmission, of course, as 
pulsed by the heart. How about music 
for "Winning an Important Contract"? 
Morrow suggests Chariots of Fire. 
Some might prefer the Hallelujah 
Chorus. But my concern here is the 
auto -shift, from one mood to another. 
How about going -upstairs music, or hill 
climbing? Jogging music? And does 
each selection begin at the beginning 
and play through to its rightful ending? 
I doubt it! 
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SPECIAL ADVERTISING SUPPLEMENT 

S P O T L 1 G H T 

Don't Buy A Fad, Buy A System 
Look through this 

issue of AUDIO and 
you'll probably no- 
tice that many audio/ 
video equipment 
suppliers have found 
a new buzzphrase: 
"home theater." 
Mitsubishi has been 
watching the recent 
proliferation of the 
term's use with 
great interest. Mit- 
subishi pioneered it 
over five years ago 
when the company 
launched its Home 
Theater Systems 
product line. 

From the begin- 
ning, Mitsubishi's 
stake in home theater has gone far be- 
yond using the term in its advertising. 

The truth is, the Mitsubishi Home 
Theater Systems line-Dolby Pro Logic 
and Dolby Surround A/V receivers, com- 
pact disc players and changers, HX PRO 
dual cassette deck, laser disc combi play- 
ers, Super-VHS Hi-Fi VCRs with pro 
editing features, big screen televisions, 
front and rear channel loudspeakers, sub - 
woofer, learning remote controls, acces- 
sories and matched cabinetry-directly 
reflects more than a corporate ethic of 
quality manufacturing to meet exacting 
performance standards. 

To hear Mitsubishi Home Theater Sys- 
tems product manager Bill Loewenthal 
tell it: "Ours is a philosophy driven by 
intelligent product design, inside and out. 
It's one thing to incorporate the latest 
technological breakthroughs into your 
products, yet it's another to make those 
leading -edge features accessible and easy 
to use for anyone in the family." 

When you buy a Mitsubishi Home The- 
ater System, you buy a well -thought-out 
system. From the earliest stages of prod- 
uct development, Mitsubishi audio and 
video engineers work side by side so that 
the entire family of A/V components, in 
turn, work together smoothly. In its 
Home Theater Systems lineup for 1991, 
Mitsubishi has taken an already compre- 
hensive approach to product integration 
several steps further by instituting a com- 
mon operating language across all compo- 
nents. Consumers don't have to relearn 
basic operations as they add a new Mitsu- 
bishi component to their system. 

Central to this common operating lan- 
guage are new owner's manuals, devel- 
oped by Mitsubishi with the aid of special- 
ists in communications research and 
design. Years of exhaustive study went 
into the rewriting of the manuals, with 
the result being revamped product litera- 
ture unlike any in the industry. Mitsubishi 

M -R8010 Home Theater Receiver: Auto -calibration 
of Dolby Pro Logic -specified delay and channel volume 

settings, with on -screen confirmation 

has recently developed a next -generation 
learning remote control-the M-X254i- 
with a lighted faceplate for convenience in 
darkened rooms and large buttons that 
work common features on various com- 
ponents. For example, the "Play" button 
works "Play" on a VCR, CD player or 
cassette deck. 

Even the newest technological feats 
are easy to perform. For example, prop- 
erly setting volume levels for the five 
speakers and adjusting the Dolby -mandat- 
ed digital delay on an audio/video receiver 
is a daunting challenge for most consum- 
ers; not with the Mitsubishi M -R8010 Re- 
ceiver. With on -screen displays as a sim- 
ple guide, the user simply settles down in 
the home theater's perfect "sweet spot" 
for stereo imaging, and uses the remote 
to enter the distance between the view- 

ing area and the rear 
speakers by remote 
control. The receiv- 
er automatically cali- 
brates the digital de- 
lay as mandated by 
Dolby Laboratories, 
and adjusts the vol- 
ume levels for all 
five speakers by 
sending an audible 
pink noise from 
channel to channel, 
all with on -screen 
verification. 

"Our goal is logi- 
cal integration of a 
wide variety of 
equipment," adds 
Loewenthal, who 
urges customers in- 

terested in building a true home theater 
to visit a Mitsubishi dealer showroom for 
a test drive. "You'll see how easy it is to 
operate cutting -edge equipment-from 
recording between components to pro- 
gramming the VCR-all with one simple - 
to -use remote control." 

Mitsubishi's design philosophy simpli- 
fies the operation of "crossover" audio/ 
video functions, such as those on its M - 
T5010 cassette deck, the world's first 
audio recorder with a video output jack 
for on -screen display of commands. No 
more wondering whether the cassette 
deck is fast forwarding or rewinding: The 
mode is displayed on -screen with each 
remote command. The dual auto reverse 
deck offers twin amorphous tape heads, 
Dolby HX PRO/B/C and a variety of addi- 
tional features. 

The cosmetics of Mitsubishi products 
integrate as seamlessly as their technol- 
ogy. All components, equipment cabinets 
and direct view monitor/receivers (ex- 
cluding consoles) are offered in a clean, 
sleek, matte gray finish. A standard 
height of 41 inches has been established 
for finished systems. 

Mitsubishi is recognized for the world's 
first consumer 120 -inch rear projection 
big screen, the invention of the 35 -inch 
direct view picture tube, and additional 
audio success stories. While industry 
leading technologies such as these are 
incorporated into each component, Mitsu- 
bishi Home Theater Systems are very 
easy to use with an integrated common 
operating system that speeds users into 
enjoying every feature. 

This special supplement was produced by David Elrich. The editorial staff of AUDIO was not involved in its preparation. 



Wall-to-wall music is like 
a drug. It's an abomination, 
a deadly perversion of what 
would otherwise be healthy 
ear sensitivity. 

Morrow, I think, goes right along with 
one of the saddest aspects of wall-to- 
wall music-the turn -it -on, turn -it -off 
principle, as in telephone "hold" music 
or elevator music. Your pulse monitor 
in the aural implant would simply 
switch, I'm betting, from one file (mem- 
ory) to another, with every change of 
pulse. And what if you did build in a 
return -to -start, for each channel? 
Would it also hold on until the music 
finished what it had to say, if anything? 
It gets more and more complicated. 

Worst of all, I figure that in my Im- 
plant and Morrow's, the control would 
have an awful time following any nor- 
mal pulse, which is irregular and often 
speeds and slows. Nature's virtue! Not 
music's. The thing would tend to 
"hunt," to jump from one channel to 
another, frantically, from upstairs -go- 
ing music to shopping music or ro- 
mance, an uncontrollable (musically 
speaking) oscillation. This would be 
background -music hysteria! What is 
required in our wall-to-wall sonics is 
regularity, smooth nothingnesses with 
never a jolt, lulling pacifiers for the ad- 
dicted nonlistener. Anything that sud- 
denly attracts attention is OUT. Just 
listen to hotel music, washroom music, 
and so on, or maybe even, as Morrow 
notes, Japan's music -to -cross -the - 
street -with. So you see, his implant isn't 
so simple. Maybe it's just as well I held 
off my own for a few years or so. Lirpa 
would have turned me down. 

Once the aural implant is discussed 
(and rejected), Morrow's Time "Essay" 
piece goes on to make some memora- 
ble and important points. Unfortunate- 
ly, Morrow uses the term "canned mu- 
sic" to describe what I'm calling wall- 
to-wall music. Jimmie Petrillo's famous 
words against the recording art are not 
particularly relished in audio circles to- 
day. We do not produce canned music 
anymore. But we do denigrate our hi-fi 
by recording wall-to-wall, in digital or 
what have you. Morrow is okay-just 
substitute one term for another. He still 
has a lot to say. 

For instance, when he compares 
canned music to Legionnaire's dis- 
ease that seeps through every corner 
of a hotel and spreads to every corner 
of the earth, he gets my bravo-for this 
is exactly the way I feel, and why it is 
good to think of an improbable remedy 
such as an Audio Implant. As Morrow 

says, "Canned music settles over the 
mind like a terrible exhalation of 'air 
fresheners.' Noise becomes sinister 
when it ceases to be episode and be- 
comes environment." 

Better read that one, twice. By epi- 
sodic, Morrow means irregular, chang- 
ing, always noticeable, the sounds that 
nature's ears were designed to de- 
tect-as warning, as information. 

For you must understand that, in 
contrast, the advanced arts of our civi- 
lization have built themselves directly 
on nature's sensory abilities, not to 
dampen and lull but to stimulate them. 
As Morrow says, sound, noise entering 
the ears, "ought to be random, as life is 
random. If noise is programmed, delib- 
erate, even institutionalized, it had bet- 
ter have a good reason. It had better 
be Bach." 

You see how some of us think alike 
on these matters. Edgard Varèse, vio- 
lent musical radical of the '20s and 
'30s, called music simply organized 
sound. If you pour Bach out of an au- 
dio faucet (we often do), you are de- 
stroying that organization-and you 
are equally destroying the ear's spe- 
cial mechanisms. Drug -like. It is, alas, 
just another part of our culture. 

Frankly, I understand that the aural 
implant-the Audio Implant-would be 
no more than a panacea, a very super- 
ficial remedy for a major sonic evil. 
Reminds me of New York City's latest 
way to solve the incredible problem of 
the homeless, the people who sleep in 
subway stations, over street ventila- 
tors, on park benches. The park near 
me has a new set of benches, and the 

problem is solved-if you can say as 
much. The sleepers have departed. 
These benches have heavy steel "arm- 
rests" every couple of feet, solidly an- 
chored to heavyweight wood. If you 
sleep, it must be sitting up. 

As a technological challenge, the 
Implant is a cagey and interesting idea 
to, er, noodle with and to write about. 
There are so many aspects for amus- 
ing engineering argument. Equally for 
musical argument. I do not expect that 
we could contradict the basic idea of 
wall-to-wall music, for instance, by or- 
ganizing the Implant memory for musi- 
cal relevance, both start and finish pre- 
served intact, or by diversification into 
categories, classical instrumental, 
wall-to-wall opera, disco forever, 
round-the-clock bank music. No point! 
What I think, myself, is that any implant 
we design should follow the estab- 
lished background principle set up by 
the audio cassette (and now the pro- 
grammed CD player), just one whole 
piece after another, like those our 
equipment customers set up for them- 
selves to play at parties or maybe just 
to sleep by, and none of this pulse 
stuff. Much too irregular. Radio has 
long been into this sort of thing, as 
reproduced in a zillion public areas. I 

do not know where bank music comes 
from, but I bet it's a programmed play- 
er, under a desk. Same for the super- 
market. Let's upset no music apple 
carts, please! Just transfer all this noth- 
ing -stuff directly to your Audio Im- 
plant's capacious memory. That'll do it. 
Never tamper with a drug. 

It remains merely to wonder about a 
last technological bit. How do we hook 
up the Audio Implant to the inner hear- 
ing sense? Surely not via 'phones! 
There must be a more direct route. I 

suspect Dr. Lirpa might have some 
ideas here, not to mention other more 
serious researchers into the mecha- 
nisms and psychology of hearing. 
Contact certain nerve synapses? Hook 
onto the fibrilla and the tibia or maybe 
the mastoid? When somebody bops us 
on the head, we see stars. Might we 
get to hear sounds similarly, though 
minus the bop? 

Please, then, go to the nearest den- 
tist's office and scrounge a copy of 
Time from January 7th so you may 
have all of Lance Morrow. Worth your 
thoughts. A 
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If you don't want to enjoy 

you can go to church. 

A jazz club 

A concert. 

A man's home has always been his castle. But 
with Yamaha's new 7 -channel DSP-A1000 audio - 
video amplifier, it can be almost anything he wants. 

What makes it all possible, is the combination of 
Dolby* Pro Logic and Yamaha's Digital Soundfield 
Processing. 

We call it Dolby Pro Logic with Enhancements. 
The Dolby section delivers precisely the same 
effects and dialogue placement that could only be 
experienced in the finest movie theatres. 

The Enhancement portion funnels all the Dolby 
Pro Logic information through Yamaha's exclusive 

a movie in70 mm, 

A ball game. 

A play. 

Or you can always go out. 

Digital Soundfield Processing circuitry. 
The end result makes listening to music or a 

movie at home seem like you're actually some- 
where else. Like a colossal 70 mm movie theatre. 
A huge stadium. An intimate jazz club. Or -you 
get the idea. All at the push 
of a button. 

Stop by your Yamaha 
dealer today. And discover 
the only audio -video ampli- 
fier that can take you out 
just by turning it on. YAMAHA 

1991 tiimrha Electronic_ Corporation. USA P.O. Box 6600 Buena Park. CA 9692 Regìstemd trademark Dolby 1a6rxanmrs- 



BEHIND THE SCENES 
BERT WHYTE 

A FAIR OF THE HEART 

Recently I received a unique and 
fascinating missive from the Au- 
dio Engineering Society. It was 

entitled "A Memoir of Yesterday" and 
was a copy of the program for The 
Audio Fair and First Annual Convention 
of the Audio Engineering Society, on 
October 27, 28, and 29, 1949, at the 
Hotel New Yorker in New York City. 
What a flood of memories this docu- 
ment unleashed! 

Audio magazine (called Audio Engi- 
neering then) was in its second year of 
publication, and 1949 really marked 
the beginning of the hi-fi industry. With 
the May 1991 issue, Audio entered its 
44th year of publication and the' Audio 
Engineering Society will hold its 91st 
convention this October in New York 
City. 

As digital audio technology will be 
the predominant subject at the 91st 
AES convention, so was magnetic re- 
cording at that first AES convention. 
There were papers on "Operating 
Problems and Experiences" by an 
NBC engineer, "General Problems," 
"Standards-Present Status," "Improv- 
ing Uniformity," "Distortion Measure- 
ments," "Speed Regulation by Control 
Frequency" by P. Brubaker of Ranger - 
tone (an early rival of Ampex, with a 

recorder similar to the German Magne- 
tophon), and "Duplication by Contact 
Printing" by Herr and Johnston of 3M 
Co. (Some 17 years later, 3M flew me 
and some other audio writers in their 
company jet to St. Paul, Minn. to dem- 
onstrate a new version of a contact - 
printing tape duplication device. An in- 
credibly complex machine, it never 
reached commercial production.) Of 
course, there were papers on other 
audio topics too. Among them was a 
paper, "A New Development in Direc- 
tional Microphones," by famed engi- 
neer Harry F. Olson of RCA, whom I 

had the pleasure of knowing. Another 
paper was "A New Coupling Circuit for 
Audio Amplifiers," by F. H. McIntosh. 
Yes, it was indeed the Frank McIntosh, 
in essence describing his famous bifi- 
lar-wound transformers that were a 
major feature of the first McIntosh am- 
plifiers. There were also papers on au- 
dio measurements such as "The Gen- 
eral Problem" by W. L. Black of Bell 
Telephone Laboratories, the famous 
engineer who developed feedback 
and feedforward circuitry. On the sub- 
ject of intermodulation, there were con- 
tributions from a veritable Who's Who 
in audio-H. E. Roys of RCA, John K. 

Hilliard of Altec Lansing, and Norman 

Pickering of Pickering phono cartridge 
renown. 

The exhibitors in the 1949 Audio Fair 
included many names and companies 
that became household words in the 
hi-fi industry. The Audio Fair was held 
at the New Yorker for quite a few years, 
and I attended all of them. Those were 
the golden years of hi-fi, when an au- 
diophile could visit the Fisher exhibit 
and actually talk with Avery Fisher or 
hear Bozak loudspeakers demonstrat- 
ed by Rudy Bozak. This held true for 
many other legendary names in hi-fi. 

The companies that had exhibits at 
the 1949 Audio Fair are listed in the 
program the AES sent to me. It makes 
fascinating reading, and it is interest- 
ing to follow the fortunes of some of 
these companies through the years. 
Audak Co., an early manufacturer of 
magnetic phono cartridges, has been 
gone for many years. Altec Lansing 
Corp. was prominent in theater sound 
installations and broadcast monitoring 
equipment, and their 15 -inch 604B co- 
axial speaker was a favorite of many 
audiophiles. (Currently, there are two 
Altec Lansing companies, one in Okla- 
homa City, Okla., which still makes 
equipment for professional sound in- 
stallations, the other a hi-fi speaker 
maker in Milford, Penn., with models 
up to $12,000 per pair.) 

Another exhibitor, Audio Devices 
(I'm not sure if they are still in busi- 
ness), made Audiotape, a rival to 3M's 
Scotch. Hewlett-Packard and Tektronix 
were also represented. 'Nuff said! 
Brush Development Co. made an early 
consumer -type tape recorder called 
the "Soundmirror" and it has passed 
into history. Brociner Laboratories was 
run by affable Victor Brociner who 
made some quite good integrated 
amps at low prices. That company is 
long gone. Frank Capps Co. made 
some of the best cutting styli for phono 
lacquers, but considering the mori- 
bund state of vinyl records, they may 
be out of business. 

Cook Laboratories was the pride of 
legendary Emory Cook. He made all 
sorts of audio devices, but is best re- 
membered for his famous specialty re- 
cordings. At one time Emory exhibited 
with his friend Rudy Bozak. Rudy made 
a pair of monstrous versions of his 
"Concert Grand" speakers, which 
weighed a quarter of a ton each! 
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Gloria Estefan-Into The Light. 
Coming Out Of The Dark; plus 
many more. (Epic) 415.943 

The B -52's -Party Mix/ 
Mesopotamia (Reprise) 

416.313 

Frank Zappa- 
Apostrophe/Overnite 
Sensation (Rykodisc) 

412.395 
Jimi Hendrix -Radio One 
(Rykodisc) 412.379 
David Bowle- 
Changesbowie (Greatest 
Hits) (Rykodisc) 412-247 
Hollies-Epic Anthology 
(Epic) 409.730 
The Monkees-Greatest 
Hits (Arista) 408203 
Heart-Dreamboat Annie 
(Capitol) 405.936 
Crosby, Stills, Nash And 
Young -Deja Vu (Atlantic) 

404.202 
The Band -To Kingdom 
Come._ .The Definitive 
Collection (Capitol) 

388.181/398.180 
Crosby, Stills, Nash and 
Young -So Far (Atlantic) 

378.745 
Grateful Dead -Skeletons 
From The Closet 
(Warner Bros.) 378-406 
The Who -Who's Better, 
Who's Best (MCA) 376.657 
The Doors (Elektra) 

369.991 
The Beach Boys -Pet 
Sounds (Capitol) 367-193 
Van Morrison -Saint 
Dominic's Preview 
(Warner Bros.) 364-927 
Best Of The Doors 
(Elektra) 357.616/397.612 
Jimi Hendrix -Are You 
Experienced? (Reprise) 

353-102 
Rolling Stones -Sticky 
Fingers 
(Rolling Stones Rec.) 

350.645 

Bad Company -10 From 6 
(Atlantic) 341.313 
A Decade Of Steely Dan 
(MCA) 341.073 
Elton John -Greatest Hits 
(MCA) 319-541 
Stevie Wonder-Orig. 
Musiquarium I (Greatest 
Hits) (Tamla) 

314-997/394-999 

C & C Music Factory - 
Gonna Make You Sweat 
(Columbia) 416-933 

DISCS, DISCS, DISCS, DISCS! 

PICK ANY 8 CDs 
FOR A PENNY 

complete details on other side 

PAUL McC.1HTNEY 
Tripping The Lire Fantastic 

hightightsl 

Madonna -The Immaculate Paul McCartney -Tripping The The Simpsons Sing The 
Collection. (Greatest Hits). Live Fantastic -Highlights. Blues. Do The Bartman; 
(Warner Bros./Sire) 414.557 Birthday; etc. (Capitol) 417.477 more. (Geffen) 413.971 

Deee-Lite-World Clique 
(Elektra) 412.742 

Creedence Clearwater 
Revival -20 Greatest Hits 
(Fantasy) 308.049 

Paul Simon -The Rhythm 
Of The Saints 
(Warners Bros.) 412-809 
Led Zeppelin IV (Atlantic) 

291435 
Eagles -Greatest Hits 
1971-1975 (Asylum) 

287.003 
Billy Joel -The Stranger 
(Columbia) 277.491 

Jim Croce -Photographs 
& Memories: His Greatest 
Hits (Saja) 246.868 

Original Soundtrack - 
Dances With Wolves 
(Epic/Associated) 417-436 
The Rembrandts (Atco) 

417.378 

The Copland Collection 
Orchestral And Ballet 
Works, 1936-1948 
(Sony Classical) 417-345 
Jellybean-Spillin' The 
Beans (Atlantic) 416.875 
Roger McGuinn-Back 
From Rio (Arista) 416.149 
Various Artists -The 
"Amadeus" Mozart (CBS) 

416.123 
Molly Hatchet -Greatest 
Hits (Epic) 416.099 

Twin Peaks -Original 
Sound Track (Warner Bros.) 

413.641 
The Pogues-Hell's Ditch 
(Island) 415-661 

Candyman-Ain't No 
Shame In My Game (Epic) 

415-638 
Ralph Tresvant (MCA) 

415.547 
Devo -Greatest Hits 
(Warner Bros.) 415.455 

Celine Dion -Unison 
(Epic) 415-430 

Original Soundtrack - 
The Civil War 
(Elektra/Nonesuch)415- 828 

John Williams Conducts 
-The Star Wars Trilogy 
(Sony Classical) 414.730 

Nigel Kennedy -Vivaldi: 
The Four Seasons, 
English Chamber Orch. 
(Angel) 414.672 
Soho -Goddess (Atco) 

414-664 
Happy Mondays -Pills, 
Thrills & Bellyaches 
(Elektra) 414.326 
Big Daddy Kane -Taste 
Of Chocolate (Cold Chillin ) 

414.284 
Al B. Sure -Private Times 
...And The Whole 9! 
(Warner Bros.) 414-144 

Mendelssohn:-Sym. No. 
3 (Scottish) & No. 4 
(Italian) Roger Norrington 
(Angel) 414.110 

Debbie Gibson - 
Anything Is Possible 
(Atlantic) 414.078 

Chicago -Twenty 1 

(Reprise) 414-599 

r 

Fine Young Cannibals - 
The Raw & The Remix 
(i R.S/MCA) 413-948 
Christopher Parkening/ 
David Brandon -Virtuoso 
Duets (Angel) 413.823 

Carlo Marla Giulini - 
Mussorgsky: Pictures At 
An Exhibition; Stravinsky: 
The Firebird 
(Sony Classical) 413.625 
Levert -Rope A Dope 
Style (Atlantic) 413-575 
Freddie Jackson -Do Me 
Again (Capitol) 413.542 

10,000 Maniacs -Hope 
Chest (Elektra) 413.500 
Various Artists - 
Masterworks Dinner 
Classics Dinner For Two 
(CBS Masterworks)413.096 
Steve Winwood- 
Ref ugees Of The Heart 
(Virgin) 413-005 
The Traveling W ilburys- 
Vol. 3 
(Warner Bros.IWilbury) 

413.872 

Vanilla Ice -To The Extreme. 
Ice Ice Baby; Play That Funky 
Music; etc. (S8K) 413.203 

Harry Connick, Jr. -We 
Are In Love (Columbia) 

406.645 
Edie Brickell & The New 
Bohemians -Ghost Of A 
Dog (Geffen) 412.999 

The Cure -Mixed Up 
(Elektra) 413-492 

The Replacements -All 
Shook Down (Sire/Reprise) 

412.668 
Elvis Costello -Girls Girls 
Girls (Columbia) 

412.619/392.613 

King's X -Faith Hope 
Love (Atlantic/Megaforce) 

413.039 

wee 

AC/DC-The Razor's Edge. 
Thunderstruck; Moneyta/ks; 
more. (Atco) 410.662 

Harry Connick,Jr. 
When Harry Met Sally - 
Music From The Motion 
Picture (Columbia) 386821 
Neil Young And Crazy 
Horse -Ragged Glory 
(Reprise) 412.528 
The Best Of The Stray 
Cats -Rock This Town 
(EMI) 412.239 
Pet Shop Boys -Behavior 
(EMI) 412.221 

Megadeth-Rust In Peace 
(Capitol) 412.148 
Gerald Alston -Open 
Invitation (Motown)412.023 
Technotronic-Trip On 
This - The Remixes (S8K) 

411-967 
Garth Brooks -No 
Fences (Capitol) 411.587 
Asia -Then & Now 
(Geffen) 411-231 
Bob Dylan -Under The 
Red Sky (Columbia) 

411.199 
Pebbles -Always (MCA) 

412.163 
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David Lee Roth -A Little Ain't Enough. 
Title cut plus more. (Warner Bros.) 416.610 

Mariah Carey. Vision Of Love; Love Takes INXS-X. Suicide Blonde; Disappear; Bitter Whitney Houston -I'm Your Baby Tonight. 
Time. Someday; more. (Columbia) 407.510 Tears; many more. (Atlantic) 412.108 Title cut plus more. (Arista) 411.710 

ANY 8 CDs FOR A PEN 
Warrant -Cherry Pie 
(Columbia) 411.389 

Judas Priest -Painkiller 
(Columbia) 411-116 

Pixies-Bossanova 
(4AD Ltd./Elektra) 410-753 

Bob Mould -Black Sheets 
Of Rain (Virgin) 410.464 

Bobby McFerrin - 
Medicine Music (EMI) 

412.064 
Grateful Dead -Without A 
Net (Arista) 

410.365/390.369 
Living Colour -Time's Up 
(Epic) 410.357 
Iggy Pop -Brick By Brick 
(Virgin) 409.854 
Alias (EMI) 409.789 
Concrete Blonde - 
Bloodletting (I. R.S.) 

409.706 

Guy-... The Future (MCA) 
413-963 

Bonnie Raitt Collection 
(Warner Bros.) 409.466 
Brahms: The 3 Violin 
Sonatas-Itzhak Perlman 
and Daniel Barenboim 
(Sony Classical) 409.367 
Toto -Past To Present 
1977-1990 (Columbia) 

411.371 

Indigo Girls -Nomads 
Indians Saints (Epic) 

411.355 

Poison -Flesh & Blood 
(Capitol/Enigma) 408-963 
Was (Not Was) -Are You 
OK? (Chrysalis) 408.864 
Joe Cocker -Live! 
(Capitol) 408.799 
Santana -Spirits Dancing 
In The Flesh (Columbia) 

408.773 
Daryl Hall & John Oates 
-Change Of Season 
(Arista) 408.245 
En Vogue -Born To Sing 
(Atlantic) 408.112 

Steve Val -Passion And 
Warfare (Relativity) 408.104 
The Allman Brothers 
Band -Seven Turns (Epic) 

407.692 
Jeff Healy Band -Hell To 
Pay (Arista) 407.569 
Morrissey -Bona Drag 
(Reprise/Sire) 407.122 
Bell Biv Devoe -Poison 
(MCA) 406.819 
Bad Company -Holy 
Water (ATCO) 406.694 
Greenpeace: Rainbow 
Warriors (Geffen) 

406.603/396.606 
Paula Abdul -Shut Up 
And Dance (The Dance 
Mixes) (Virgin) 406-264 
Vladimir Horowitz -The 
Last Recording 
(Sony Classical) 405.985 
Heart -Brigade (Capitol) 

405.555 
Depeche Mode -Violator 
(Sire/Reprise) 405.423 
Robert Plant -Manic 
Nirvana (Es Paranza) 

405.019 

Sinead O'Connor -I Do 
Not Want What I Haven't 
Got (Chrysalis) 405.001 

Alannah Myles (Atlantic) 
404.475 

The Vaughan Brothers - 
Family Style 
(Epic/Associated) 411.306 

Susanna Hotts-When 
You're A Boy (Columbia) 

411.140 
Midnight Oil -Blue Sky 
Mining (Columbia) 402.636 
Duran Duran -Decade 
(Capitol) 401.869 

Trixter (Mechanic) 410-266 

Kenny G -Live (Arista) 
401.505 

Chicago -Greatest Hits 
1982-1989 (Reprise) 

401.166 

ALL TH 
Jon Faddls-Hornucopia 
(Epic) 416.206 

The Chick Corea 
Akoustic Band -Alive 
(GRP) 416.081 

Diane Schuur-Pure 
Schuur(GRP) 415-331 
Mark Whitfield -The 
Marksman (Warner Bros.) 

414.490 
Joe Sample -Ashes To 
Ashes (Warner Bros.) 

414.151 

Gerald Albright -Dream 
Come True (Atlantic) 

414.003 
Kenny Garrett -African 
Exchange Student 
(Atlantic) 413.781 

Take 6 -So Much 2 Say 
(Reprise) 413-310 
Rick Margitza-Hope 
(Blue Note) 412-585 

George Benson -Big 
Boss Band Featuring The 
Count Basie Orchestra 
(Warner Bros.) 412.478 
Lou Rawls -It's Supposed 
To Be Fun (Blue Note) 

411.884 
David Benoit -Inner 
Motion (GRP) 411.751 

IS JAZZ 
Branford Marsalas -Music 
From Mo' Better Blues 
(Columbia) 410-928 
The Rlppingtona- 
Welcome To The St. 
James' Club Featuring 
Russ Freeman (GRP) 

410.498 
Michael Franks -Blue 
Pacific (Reprise) 408.328 

Larry Carlton -Collection 
(GRP) 407.825 

Spyro Gyro -Fast 
Forward (GRP) 407.817 

The Best Of Chet Baker 
(CAPJ) 407.486 

Harry Connick, Jr.- 
Lofty's Roach Souffle 
(Columbia) 406.652 

Wynton Marsalis-The 
Resolution Of Romance 
(Standard Time, Vol.3) 
(Columbia) 406.637 

Chick Corea Elekttic 
Band -Inside Out (GRP) 

404.574 
John Coltrane -Giant 
Steps (Atlantic) 371-591 

Mlles Davis -Kind of Blue 
(CL Jazz Masterpieces) 

353.045 

Eddie Money -Greatest 
Hits Sound Of Money 
(Columbia) 403.428 

Basie -London Warsaw 
New York (Epic) 401.752 
Rush -Presto (Atlantic) 

401-695 
Nelson -After The Rain 
(DGC) 411-009 

Barbra Streisand -A 
Collection Greatest Hits 
And More (Columbia) 

401-141 

Robert Palmer - 
Addictions, Volume One 
(Island) 400.937 
Jane's Addiction -Ritual 
De Lo Habitual 
(Warner Bros.) 

AND A CHANCE TO GET 
ONE MORE CD -FREE! 
See details below. 

Wilson Phillips (SBK) Pretty Woman -Original 
406.793 Soundtrack(EMI) 405-407 

Paul Simon-Negotia- Tommy James & The 
tions And Love Songs 
1971-1986 (Warner Bros.) 

400.721 
Eric Clapton- 
Journeyman (Reprise) 

400-457 
Aerosmith-Pump 
(Geffen) 388.009 
Tracy Chapman - 
Crossroads (Elektra) 

387.951 
Billy Joel -Storm Front 
(Columbia) 387-902 
Rolling Stones -Steel 
Wheels 
(Rolling Stones Rec.) 

387.738 
Tina Turner -Foreign 
Affair (Capitol) 387.118 
Billy Idol -Charmed Life 
(Chrysalis) 386-789 
L.L. Cool J -Marna Said 
Knock You Out (Columbia) 

411.165 
Don Henley -The End Of 
The Innocence (Geffen) 

383.802 
Michael Bolton -Soul 
Provider (Columbia) 

383.083 
Tom Petty -Full Moon 
Fever (M A) 382.184 
Roxette-Look Sharp! 
(EMI) 381.939 
The Cult -Sonic Temple 
(Sire/Reprise) 381.798 

Bonnie Raitt-Nick Of 
Time (Capitol) 381.087 
Beaches -Original 
Soundtrack (Atlantic) 

379.669 
Journey -Greatest Hits 
(Columbia) 375-279 
Billy Joel -Greatest Hits 
Vols. 1 & 2 (Columbia) 

336.396/396.390 
Foreigner -Records 
(Atlantic) 318.055 
Damn Yankees 
(Warner Bros ) 405-886 

Shondells-Anthology 
(Rhino) 405.746 
Best Of Blondie 
(Chrysalis) 311.811 

Bangles -Greatest Hits 
(Columbia) 405.977 

Bette Midler-Some 
People's Lives (Atlantic) 

411-934 
Lenny Kravitz -Let Love 
Rule (Virgin) 401-893 
Grateful Dead -Built To 
Last (Arista) 388.025 
Elton John -Sleeping 
With The Past (MCA) 

387-993 
Bad English (Epic) 

383-463 
Pat Benatar-Best Shots 
(Chrysalis) 401.646 

George Michael -Listen 
Without Prejudice, Vol. I 

(Columbia) 411.181 

Fleetwood Mac - 
Greatest Hits 
(Warner Bros.) 375-782 
M.C. Hammer -Please 
Hammer, Don't Hurt 'Em 
(Capitol) 403-477 

407.098 HERE'S HOW TO GET YOUR 8 CDs FOR le... 

SEND NO MONEY -JUST MAIL POSTPAID CARD 
COLUMBIA HOUSE, 1400 N. Fruitridge Ave. 
P.O. Box 1129, Terre Haute, Indiana 4781 1-1 129 
Please accept my membership application under the terms outlined in this 
advertisement. Send me 8 Compact Discs and bill me only 10 plus shipping and 
handling. I agree to buy six selections at regular Club prices in the coming three 
years and may cancel membership at any time after doing so. 

My main musical interest is (check one) :(But I may always choose from any category) 

Hard Rock Soft Rock Modern Rock - Light Sounds 
Aerosmith, George Michael, The Replacements, Carly Simon, 
David Lee Roth Michael Bolton The Cure Bette Midler 

Heavy Metal R&B/Soul - Easy Listening Dance Pop 
Judas Priest, Freddie Jackson, Johnny Mathis, Technotronic, 
Warrant Guy Ray Conniff Stevie B 

Jazz Country Classical 

Mr. 

Miss Print First None Initial last Nona 

Address API 

City 

Stole Zip 
Do you lave a VCR? (04) Yes No 
Do you have a credit card? (03) Yes No 

325/F91 

Send these 8 CDs for 1c 

Extra Bonus Offer: 
I 'also send one more CD 
now, for which I will be billed 
only $6.95. 

and I'm entitled to get 
this extra CD FREE! 

Just mail the postpaid card and we'll send your 8 CDs, 
together with a bill for only 10, plus shipping and handling. 

You agree to buy just six more selections in the next 
three years, at regular Club prices (currently $12.98 to 
$15.98, plus shipping and handling) -and you may cancel 
membership at any time after doing so. 

Free Music Magazine sent every four weeks (up to 13 
times a year), describing the Regular Selection for your 
listening interest, plus hundreds of alternates. And Special 
Selection mailings up to six times a year (total of up to 19 
buying opportunities). 

Buy only what you want! If you want the Regular or 
Special Selection, do nothing -it will be sent automatically. 
If you'd prefer an alternate selection, or none at all, just 
mail the response card always provided by the date 
specified. 

You always have 10 days to decide; if not, you may 
return the Selection at our expense. 

Half -Price Bonus Plan. If you continue your 
membership after fulfilling your obligation, you'll be eligible 
for our money -saving bonus plan. It lets you buy one CD 
at half-price for each CD you buy at regular Club price. 

10 -Day Free Trial. We'll send details of the Club's 
operation with your introductory package. If not satisfied, 
return everything within 10 days with no further obligation. 

Extra Bonus Offer: you may take one additional CO 
right now at the super -low price of only $6.95 -and you are 
then entitled to take an extra CD as a bonus FREE! And 
you'll receive your discounted CD and your bonus CD with 
your 8 introductory selections -a total of 10 CDs in all! 
Selections with two numbers count as two selections 
-write each number in a separate box. 

Not: we reserve as nigrt to reject any application or arcel any rnernbersn4. These offers not amiable in APO. FPO. 

Alaska, Hew.. Puerto Rico: write for details d atterreave offer. Canadian residents serviced from Tararxo. 

Applicable sales tax added to an orders. © 1991, The Columbia House Company 

BY4-F6-59 COLUMBIA HOUSE: Terre Haute, IN 47811 



Audio Fairs in the late '40s 
and early '50s represented 
the golden years of hi-fi, 
when visitors could talk to 
Avery Fisher or Rudy Bozak. 

Emory used them to play his recording 
of the Queen Mary's whistle, and the 
ensuing blast made it sound like the 
ship was sailing through the halls of 
the hotel! Those were the fun days of 
hi-fi! Emory had another recording of 
the turbines in the engine room of a 
Navy cruiser, and this, through the Bo- 
zaks, was awesome. Music? You bet, 
with some great organ recordings that 
really plumbed the low -frequency 
depths-quite remarkable for their 
day. Emory is still with us, but his com- 
pany is no more. Electro -Voice was 
heavily into consumer loudspeakers, 
both raw speakers and systems, nota- 
bly their huge "Patrician" corner horn. 
They were also strong on high -quality 
microphones. They are still active to- 
day but not much of a factor in loud- 
speakers, prospering instead with their 
microphones and sound -reinforcement 
products. 

Fairchild Recording Equipment 
Corp. allowed friend Sherman Fairchild 
to indulge his audio ideas. It made 
broadcast turntables and phono arms. 
Joe Grado made the first stereo phono 
cartridge there and the Fairchild tape 
recorders were made famous by Bob 
Fine in his early Olympian series re- 
cordings for Mercury Records. That 
company is no longer in business. The 
Allan B. DuMont Co. was well-known 
for its TV sets and was a principal 
manufacturer of early color TV sets, 
but, alas, the company is just a memo- 
ry now. H. J. Leak Ltd. of London, 
England, was Harold Leak's company 
made famous by its "Point One" tube 
amplifier. It, too, is long out of existence. 

Frank H. McIntosh was the founder 
of one of the hi-fi industry's oldest and 
most respected companies. Together 
with the indefatigable Gordon Gow, 
McIntosh established a reputation for 
excellence in amplifiers and diverse 
audio equipment. Sadly, both Frank 
McIntosh and Gordon Gow are dead, 
but the company prospers under its 
new owner, Clarion Corp. Magnecord, 
Inc. was one of the pioneer manufac- 
turers of magnetic tape recorders. I 

have previously detailed my involve- 
ment with them as sales executive and 
musical director, as well as my work in 
binaural and stereo recording. Their 
sun set many years ago. Permoflux 
Corp. was the designer and manufac- 
turer of headphones used by pilots 

during World War ll. They were distinc- 
tive for their mustard yellow chamois 
ear cushions. Magnecord used Permo- 
flux phones extensively for listening to 
binaural recordings. They hadn't much 
response above 8 kHz, but they were 
quite clean and smooth. To my knowl- 
edge they are out of business. 

Pickering & Co. was founded by 
friend Norman Pickering but he left the 
business, and it became Stanton/Pick- 

All 
ering. Norman lives not far from me, in 

Southampton, New York, where he 
makes violins and pursues other musi- 
cal interests. Stanton/Pickering are 
dominant in the broadcast and DJ pho- 
no cartridge business, but, like all such 
companies, their consumer phono car- 
tridge market is quite depressed. Ran- 
gertone Inc. was a pioneering manu- 
facturer of tape recorders, based on 
"liberated" German Magnetophon de- 
signs. They never enjoyed the success 
of Ampex and went out of business 
long ago. Rek-O-Kut Company is a 
name well remembered by audio- 
philes. For a while in hi-fi's early days, 
they had a corner on the manual turn- 

table business. If you were really into 
hi-fi, you owned one of their fancier 
tables featuring hysteresis -synchro- 
nous motors. The company is defunct. 
Stancil-Hoffman Corp. was another 
pioneer manufacturer of tape record- 
ers, mostly for the industrial market, 
and a specialty was logging recorders. 
The company has been gone for years. 

Stephens Manufacturing Co. made 
loudspeakers, raw drivers, and some 
systems quite similar to Altec Lan- 
sing's, but with quality and design 
touches that made them a favorite of 
many audiophiles (yours truly includ- 
ed). The company's founder, Bob Ste- 
phens was a figure in the heroic mold 
of a Sidney Greenstreet, great fun to 
be with and he had a great ear. Univer- 
sity Loudspeakers Inc. was well-known 

for sound reinforcement equip- 
ment and then went into the 
consumer speaker business. 

They made a large variety of 
raw drivers and furnished plans 
for elaborate multi -way systems. 

They got ambitious and pro- 
duced some electronics, notably a 
receiver, but it didn't fly and the 

company is kaput. 
These were some of the companies 

that were the core of the early hi-fi 
business. As you can see, many have 
fallen by the wayside. There were a 
great many others, literally dozens of 
loudspeaker companies, which not un- 
expectedly had the highest attrition 
rate. In fact, it must be said that more 
of the early hi-fi manufacturers are de- 
funct than still in business and pros- 
pering. Some things are sad-con- 
sumer open -reel tape recorders went 
from inception to demise in a little more 
than 35 years. Oh, there are still a few 
being made, but their sales are insig- 
nificant. It is interesting to note that the 
advances in recording technology 
caused their downfall. When the com- 
pact cassette first appeared, it was 
sneeringly dismissed as a toy by the 
proud owners of open -reel recorders. 
As time went by, and the top cassette 
recorders began to rival the open -reel 
in sound quality, the open -reel's death 
rattle could be heard. 

It is nice to reflect that Audio was 
reporting on hi-fi matters at the dawn of 
the industry and 42 years after that 
1949 Audio Fair, we are still at the old 
stand doing business! 
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CURRENTS 
JOHN EARGLE 

VOLTS IN VEGAS 

Despite the recession, the winter 
Consumer Electronics Show 
seemed an upbeat affair. While 

many of the mass distributors of mid - 
priced gear were wondering how to 
turn down their volume, so to speak, 
many of the value/image-oriented 
manufacturers appeared to be in good 
shape. In such times many consumers 
place a priority on performance and 
perceived value, not necessarily on 
price. This in turn benefits reputable 
manufacturers. Everyone has felt the 
crunch of consumer reluctance. But 
the recession did not happen over- 
night; many manufacturers planned 
accordingly and are prepared. 

Consumer Electronics Shows are 
buoyed whenever major software for- 
mats are announced. The last One was 
the CD in the early '80s; it is time for 
something new. The Philips Digital 
Compact Cassette (DCC) is just that. 
In digitizing the cassette, one of Phil- 
ips' prime concerns was the fate of all 
the analog cassettes already in the 
marketplace. Common sense says that 
you don't abandon a medium while it is 
still growing, improving, and virtually 
without competition. It was in 1983 that 
the prerecorded cassette overtook the 
LP in unit sales in the United States, 
and that margin has grown to the point 
where the LP is all but nonexistent. 

Philips estimates that 180 million 
cassette players are added yearly to 
the one billion plus population of play- 
ers already in the field. They state fur- 
ther that 2.6 billion cassettes are pur- 
chased each year -40% prerecorded 
and 60% blank. This is the payback to 
the hardware and software industries 
for Philips' skillful management and 
maintenance of cassette standards 
over the past quarter century. 

In promulgating a digital standard 
for the cassette, Philips determined 
that the new cassette would have virtu- 
ally the same shape and mechanical 
parameters as the old one. This made 
it relatively easy to include an analog 
head so that all of the new digital re- 
corder/players would be able to play 
back the older analog cassette format 
as well. What a marketing coup this 
truly is; it ensures, among other things, 
that the record companies will not have 
to start making digital cassettes tomor- 
row. They can take their time and 
phase in the new medium when 
they've tooled up for it and when there 
are enough new players in the field to 
justify it. It is thus possible that high - 
quality analog cassettes will continue 
to be manufactured for some years, 
while at the same time an orderly and 
careful phase -in of DCC can take 
place. 

What does Philips' announcement 
mean to R-DAT? R-DAT has found its 
new existence as a professional two - 
channel recording medium, and I be- 
lieve that its window for acceptance as 
a consumer medium for distribution of 
recorded programs was shut long ago. 
However, let's give technical credit 
where it is due: R-DAT is an archival 
medium and, as such, uses no data 
compression, while DCC depends 
heavily on a data compression scheme 
called Precision Adaptive Sub -band 
Coding (PASC). For the professional it 

is important not to use data compres- 
sion unless absolutely necessary; for 
the consumer, the performance as- 
pects of PASC are so well worked out 
that there are no audible artifacts. 

The only possible casualty of DCC 
may be Dolby S -type noise reduction, 
which is just now making its appear- 
ance into a number of high -end cas- 
sette recorders. With DCC just around 
the corner, record companies may feel 
that no further changes need be made 
in the manufacture of analog cas- 
settes, which universally use Dolby B - 
type noise reduction. Time will tell. 

In the review of last summer's CES, I 

mentioned the plight of high -end audio 
manufacturers and their mass exodus 
to a Chicago north side museum to 
stage their own show. What a sad 
comparison this makes with the fair 
treatment of high -end audio in Las Ve- 
gas. Here, there is no attempt to keep 
all exhibitors in the Convention Center; 
there simply isn't enough room. So, 
CES books space in such hotels as the 
Sahara, Riviera, and Mirage for addi- 
tional exhibit space primarily for audio 
and video specialists. There is ample 
space both large and small for all bud- 
gets, and just about everyone seemed 
happy. We hear that a midtown Chica- 
go hotel has been discovered (or re- 
discovered?) to accommodate the 
high -end group in a manner similar to 
Las Vegas-or at least as it used to be 
in Chicago in the days of the Conrad 
Hilton and Pick -Congress. 

It isn't often that a new electrostatic 
loudspeaker comes along, and the 
Dutch Audiostatic Reference Series 
made a notable impression at the Rivi- 
era. Fortunately, these loudspeakers 
were in a large room so that the inevita- 
ble placement difficulties with electro- 
statics could be dealt with adequately, 
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BETTER THAÑ 
THE REST 

Five reasons why Melior by 
Museatexs the best audio 
equipment you can buy. 



-Tada's hut 
stic CD 

#1THE MUSIC 
Whether purchased as a complete system or integrated with 
other audio components, each Melior product provides the 
purest, most accurate sonic reproduction possible. But don't take 
our word for it; take it from the experts. The international audio 
press and audiophile journals have been singing the praises of 

Melior performance since we started. The resulting chorus of 

approval includes... 
MELIOR ONE SPEAKER 

"... for the first time in Hi-Fi history, a full range system without 
crossovers and electronic gadgets, has been able to demonstrate 
near perfect reproduction. 

from Switzerland, Hans Jürg Baum, SOUND, Aug. 1990 

MELIOR DIGITAL CONTROL CENTER 

" ... the Melior Digital Control Center maybe a harbinger of the 
audio system of the future." 

from the U.S., Robert Harley, Stereophile, Nov. 1990 

MELIOR ANALOG CONTROL CENTER 
"It is one of the best preamplifiers present in today's market. It is 
transparent and dynamic, neutral and refined." 

from Italy, Andio Morotti, SUOMO-M, Oct. 1990 

MELIOR STEREO AMPLIFIER 

"Usually, small amplifiers like these cannot reproduce the bottom 
of the organ .... This is a masterpiece." 

from Japan, Kobayashi, Record Geijuto, April 1990 

, ed."' 

Taw 
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#2THE APPEARANCE 
All Melior components are designed to look good in your 
home, and not to grab attention in a dealer's showroom. 
Our components are some of the smallest and least 
intrusive available. Unlike many other high -end 
components, Melior products are not designed to look 

high-tech in order to prove that they are state-of-the-art. 
We believe that understatement is the most powerful 
statement of quality in design. 

Melior components feature elegantly rounded edges, 
mat black front panels, hand-crafted wooden side 
panels, and smoked acrylic tops. Special edition models 
are also available with high -gloss, lacquered 
mahogany or piano black wood panels on the sides 
and top. The appearance of all Melior components is a 
carefully orchestrated harmony of form and function. 

For example, the graceful trapezoidal shape of our 
speakers is also a functional necessity dictated by the 
acoustical need to avoid parallel sides. 

le 
le le, 

le le , While other high -end manufacturers achieve accurate sound reproduction at the 
expense of functionality, Museatex marches to the beat of a different drum. Melior 

components offer convenience features and flexibility that are unparalleled in 

high -end audio. 

We believe that adjustments to volume and balance should be made from the listening position. 

That's why Melior components include full wireless remote control. Our remotes allow listeners to 

control all aspects of the sound system without ever leaving their favorite chair. Unlike other types of 

circuitry that make remote control possible, ours doesn't affect the quality of the sound. Our integrated 
Master Remote will even allow the user to control a complete Melior system from a single remote unit. 

Melior components are also some of the most versatile and flexible on the market. For example, our 
Audio/Video Control Center can select from both audio and video sources. It provides for eight inputs and 
four tape loops in addition to an external processor loop. Our FM tuner allows 
the listener to select among 99 different preset stations simultaneously 
from both cable and antenna inputs. 

Yet, despite all their power and versatility, Melior components are simple 
to use. Our programmable interface and LCD status screen allow the 
user to customize the equipment for his or her own listening habits. 
Volume and balance levels can be preset and recalled at the touch of a 
button, station call letters can be assigned for each FM station, and the 
names of each input can be specified so that the display screen will show 
CD or TAPE rather than INPUT 1 or INPUT 2. 

#3THE FUNCTIONALITY 

The front of a Melior c:_i:;por,r; 
simple interface that conceals the flexible 
array of jacks that are provided on the 
hock. 

MUSEATEX 



#4THE TECHNOLOGY 
Museatex has done more to advance the state-of-the-art in audio reproduction during the 

last decade than all other high -end manufacturers combined. Our technological 
innovations have both influenced and motivated an entire industry. There is a good 

chance that your present equipment, whatever brand it may be, incorporates 
technology that was inspired by Museatex. The list of proprietary designs held by 
Museatex is both long and varied. Here are some highlights: 

The floating charge power supply minimizes signal contamination and high 
frequency noise while maintaining power reserves to handle peak 
currents. 
Our voltage controlled amplifiers (VCAs) provide accurate signal 
transfer and permit remote control of volume and balance without 

the use of moving parts. 
The static fan heat sink provides maximum heat dissipation for high 
current amplifiers without moving fans or large size. Our heat sinks can be 
up to five times smaller than equivalent conventional heat sinks. 

The use of infra -red surface mount technology on our circuit boards allows 
the shortest possible signal path while providing the purest component 
connections and preventing defects due to sustained use. 

Our pioneering use of cryogenics in audio improves the conductivity of 

individual electronic components and connectors by reducing surface 
tension at the molecular level. The treatment will also improve the sonic 

characteristics of records and CDs. 

Our unique point source speaker technology enables the Melior speakers to 

reproduce the full frequency range without the use of crossovers or transformérs. 
The result is a speaker that reproduces music in its absolute purest form. 

Our latest innovation is C -Lock; a circuit that can virtually eliminate the harshness 
associated with digital sound that is caused by phase jitter. 

#5THE WARRANTY 
While other high -end designers are seeking to become the latest pop hit among audiophiles, Melior 

components are designed to become the classics that you will listen to for many years to come. The solid 

construction and reliability of all Museatex products ensures that you will spend your money adding to your 

CD or record collection rather than on costly repairs to your sound system. In fact, Museatex has never 
charged for a repair since we started, and our Melior components include a full five-year warranty 
for both parts and service. 
We also enhance the longevity of all Melior digital equipment with a special anti - 

obsolescence guarantee. For the period of the warranty, we guarantee that we will offer 

upgrades or modifications to all our digital equipment to ensure that they are kept 

current with any new technology that Museatex adopts in our production units. These 

updates will be offered at nominal cost to all our customers. 

Call or fax us to learn more about the Melior series of audio products 

or to locate the dealer nearest you. MUSEATEX 
Museatex Audio Inc., Montreal (514) 333-6661 Fax: (514) 333-0382; Calgary (403) 273-2552 Fax: (403) 272-3860 

In the U.S.: 1-800-463-3447 
Enter No. 27 on Reader Service Card 



Common sense says that you 
don't abandon a medium that 
is still growing, improving, 
and without competition. 

while leaving sufficient room for listen- 
ing. The basic radiating element is flat, 
about six feet tall, and about seven 
inches wide; as a result it fairly well 
approximates a vertical line source, 
with the accustomed excellent horizon- 
tal dispersion in the midrange. This, in 
fact, was the most notable aspect of 
the loudspeakers' performance. Bass 
was fairly well extended, with addition- 
al units functioning only at low frequen- 
cies. The overall physical impression 
was reminiscent of the Acoustats, rath- 
er than the Martin-Logans with their 
wide, curved panels, or the Quads with 
their sequential firing rings-a notable 
addition to a select group of loud- 
speakers. 

Once more, John Dunlavy of Dun - 
tech proved that traditional cone and 
dome transducers can be combined 
into multi -way systems with superlative 
electroacoustical transfer characteris- 
tics to rival any of the electrostatics. 
His Black Knights, driven with FM 
Acoustics amplifiers, were on display 
at the Barbary Coast and again walked 
away with the Bèst-in-Class prize. His 
company has relocated from Australia 
to Utah, so we can expect Duntech 
products to be better distributed in the 
United States at lower prices. 

Another Best -in -Class prize goes to 
Harman Video. In a joint demo with 
Fosgate, they showed a new projector 
that has a digitally controlled conver- 
gence system that simplifies alignment 
of the system. The result of this is an 
extremely clear picture with none of the 
mis -convergence at the edges that 
has too often characterized three - 
tube systems. When you can see all 
the raster lines in an NTSC transmis- 
sion, as you could in this demo, you 
know that you are looking at monitor 
quality video! Incidentally, Fosgate has 
recently been acquired by Harman In- 
ternational Industries. 

What has happened to DSP? Digital 
signal processing generally implies 
that such functions as gain control, 
equalization, and time delay (reverber- 
ation) are carried out in the digital do- 
main rather than by traditional analog 
methods. Sony introduced a DSP pre- 
amplifier almost two years ago that 
combined equalization, spatial en- 
hancement, and Dolby Surround in a 
single unit retailing for about $1,000. In 
Las Vegas, the most visible examples 

of DSP were in automotive systems for 
spatial enhancement and in the re- 
markable Meridian loudspeaker sys- 
tem, where all aspects of frequency 
division and time domain control were 
carried out digitally. 

I believe that we are basically look- 
ing at aspects of cost effectiveness. 

For a given level of performance, it is 
still cheaper to carry out most signal 
processing in the analog domain; only 
time domain manipulations, such as 
delay and reverberation, are better 
done digitally. I would not expect to 
see the economic balance change in 
this area for at least two years. ail 

THERE ARE MANY 
OPINIONS ABOUT 

AUDIO CABLE 

HERE ARE SOME FACTS ABOUT M T 

J MIT has the most extensive research and development program in 
the audio cable industry. 

J MIT holds more patents on audio cable technologies than any 
other cable company. 

J MIT is the only cable company that can document cable perfor- 
mance through advanced instrumentation and testing techniques. 

J MIT has the best selling premium performance audio cables. 

J MIT is rated highest among cable manufacturers in customer 
satisfaction.* 

J MIT applies premium performance audio cable technologies to 
cables that sell for as little as $1.50 per foot. 

J MIT cables can be auditioned at home at no risk. 

' - cc ordine to Stereophile survey, Vol. 12, No. 2 (Feb.1989 

/Vlusic Interface Technologies M T 

MIT products are distributed by Transparent Audio Marketing 
Rt. 202, Box 117 Hollis, ME 04042 Tel. (207) 929-4553 FAX (207) 929-4271 
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ROADSIGNS 

AUTO INQUIRIES 

The Audio Engineering Society 
(AES) holds an International 
Conference once a year in North 

America to focus on a specific audio 
topic. This year, in early February, the 
place was Detroit, Mich. and the topic 
was sound for television. A mini confer- 
ence on "The State of the Automotive 
Audio Art" was added and I chaired it. 

I opened the conference with a short 
overview paper, noting that the great 
progress in automotive audio since 
about 1975 has been due to improved 
components and installations. Future 
progress, I believe, will come mainly 
from applying Digital Signal Process- 
ing (DSP) to overcome the acoustical 
problems of the car. 

Robert Klacza of SGS Thomson, the 
French -Italian IC manufacturer, pre- 
sented "Unique Power Supply for a 
Car Audio Power Amplifier." The de- 
sign promises over 100 watts and is 
very lightweight and inexpensive. It 
runs directly off the 12 -volt battery, us- 
ing a clever, capacitor switching ar- 
rangement to obtain a high -voltage 
output. 

I spoke next on "Measuring Drive - 
Unit Motor Linearity." The Thiele -Small 
parameters used to design systems 
are traditionally measured at the rest 
position of the cone. I found that as the 
cone moves over its permissible "lin- 
ear" range, in normal use, significant 
changes in these parameters occur. 
This results in intermodulation distor- 
tion and changing frequency response 
at different volume levels. I showed 
methods of measuring parameters at 
all points of cone travel so they can be 
averaged to get a more realistic repre- 
sentation. 

A step beyond averaging is to quan- 
tify the nonlinearities and include them 
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in the design program. I also showed 
an example of this. I cautioned, how- 
ever, that there are other forces that 
drive the cone off -center in a (for now) 
unpredictable manner. 

The President of the AES, Dr. Mare 
shall Buck, presented the next paper, 
"Modeling the Performance of Car 
Woofers." Models or simulations allow 
a designer to optimize performance 
without having to build real samples at 
each stage. Simulation results are, of 
course, checked by measurement, 
and any discrepancies between pre- 
diction and measurement can lead to 
improvements in the simulation. 

Buck first modelled the magnetic 
field and voice -coil with a technique 
called finite element analysis. (FEA), 
which divides a structure into geomet- 
ric "elements" and models how each 
element interacts with its neighbors. 
Thus, a map of the magnetic field is 
developed from the shape and mag- 
netic properties of the magnet, iron 
structure, and gap. It takes a fast com- 
puter several hours to generate such a 
map, but when it is finished, total mag- 
netic flux operating on the voice -coil at 
any position is readily determined. 

The flux variation with position is 
then programmed into the driver mod- 
el. Buck chose to use an electronic 
circuit simulation program called 
"PSPICE" to build his model. Optimiza- 
tion of the model is achieved by 
changing the value of various circuit 
components which represent elements 
of the driver. Beginner versions of 
PSPICE are available for under $25. 

Tom Nousaine spoke on "Assess- 
ment of Loudspeakers for Car Stereo" 
as it applies to his product reviews for 
Car Stereo Review. He noted that car 
audio enthusiasts frequently buy raw 
drivers or kits and do the installation 
themselves. This results in a lot of vari- 

ation and a good review should cover 
all possible uses. Nousaine has 
equipped his Acura Integra with re- 
movable door baffle panels and a 150 - 
liter woofer box in the rear of the hatch- 
back so he can install any kind of 
speakers. Quick -disconnect adaptors 
allow the entire box to be removed for 
out -of -car tests. 

Lab tests include close-miked on - 
and off -axis frequency response and 
the Thiele -Small parameters. In -vehicle 
tests include maximum SPL and fre- 
quency response measured at the 
driver's location using the average of 
six microphone positions. Listening 
tests compare performance in four cat- 
egories for four music types to a refer- 
ence home system on a scale of one to 
ten. The same reference music pro- 
gram is used for every test to achieve 
consistency. 

An interesting observation came 
from Nousaine's test of six pairs of dif- 
ferent 8 -inch woofers. The average re- 
sponse of all of the speakers mounted 
in his standard box rose by about 12 
dB per octave below 80 Hz when the 
box was placed in the vehicle. This 
"transfer function" explains how many 
car systems achieve such powerful 
bass from small speakers. 

Dr. Sangil Park, a research scientist 
for Motorola, presented the nuts and 
bolts of applying DSP to cancel acous- 
tic echoes. The problem Park chose to 
attack was the echo from speaker to 
microphone which interferes with 
hands -free cellular phones. Since the 
acoustics of the car change as pas- 
sengers or packages are added, the 
echo cancelling had to adapt to these 
changes. 

The principle of echo cancellation 
can be applied to the troublesome ear- 
ly reflections in car music reproduction 
systems. These reflections are due to 
glass and other surfaces near the 
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Papers showed that not only 
can DSP counteract unwanted 
echoes, but that optimized 
speaker placement can 
counteract them, too. 

speakers and the listeners' ears. They 
produce comb -filter colorations and 
sometimes image shifts. Conventional 
equalizers can help. However, the root 
of the problem is not frequency re- 
sponse but time response. DSP echo - 
cancellation technology can, at least 
partially, equalize the time response. 

There are limits to echo suppression 
because the echo -cancelling signals 
themselves produce echoes that need 
to be cancelled, and so on. Also, per- 
fect "time equalization" can only work 
at one position in the interior, particu- 
larly at high frequencies. (Remember, 
we may have more than one listener, 
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each with two ears, and heads tend to 
move around a little.) Still, even partial 
early -reflection removal in the lower 
midrange would be a tremendous im- 
provement. 

The last paper was given by Thomas 
Breithaupt, Blaupunkt's Senior Audio 
Systems Engineer. His topic was "Car 
Early Reflection Studies Using In -Ear 
Microphones." Breithaupt has ob- 
served, with some frustration, that lis- 
teners' opinions of an automotive 
sound system vary widely. He decided 
that it was time to measure the listen- 
ers rather than just the car. 

He used newly developed wide - 
range miniature microphones de- 
signed to be placed in the ear canal, 
almost touching the eardrum. Listeners 
with such microphones in their ears 
were then exposed to acoustic test sig- 
nals from speakers and the frequency 
response and energy -time curve (ETC) 
were recorded. Breithaupt found sig- 
nificant frequency response differ- 
ences between individuals for different 
sound -source positions in the horizon- 
tal plane. 

In -ear measurements were made in 
an anechoic room and in a car. Breith- 
aupt found that placing stereo speak- 
ers more to the sides than to the front 
allowed the head and body to block or 
shadow undesired early reflections. In 
the car, this gave a more consistent 
frequency response, person to person, 
as well. He concluded that car speak- 
ers are better mounted in the doors 
than on the front instrument panel. 

This mini conference was a good 
sampling of the rapidly developing 
automotive audio state of the art, 
touching on the latest circuit develop- 
ments, measurement techniques, com- 
puter simulations, DSP applications, 
and psychoacoustics. David Clark 
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INGS 

n historical recording, broadly defined, is 

any recording, of even limited interest, which 
is not currently available in the marketplace in 

its original format. This includes just about all record- 
ings on cylinders, 78s, wire, tape, LPs, and broadcast 
transcriptions as well as many movie and TV sound- 
tracks and private recordings. We use historical re- 
cording in a more limited sense to mean any record- 
ing of important content or performance which in 

sound quality does not adequately represent the per- 
formance. Dubbings or dubs are sometimes called 
transfers and are mechanically or electrically made 
copies of an original recording. Duplication of cylin- 
ders was originally done by mechanical dubbing, and 
the copies made were inferior to the original (as is the 
case with most electric dubs of 78s). However, the 
transfers of early vocal records done by the HMV (His 
Master's Voice) engineers in the 1940s are an excel- 
lent exception and show what could be done with 
care and effort. A repressing, as the name implies, is 

a new record stamped from an original metal part. If 

the metal part has not deteriorated from age or wear, 
the repressing can be superior to the original issue 
since modern vinyl takes a better impression and is 

much quieter than shellac. Reissue is a confusing 
term that can mean either repressing or dub. 
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There are also three interrelated 
concepts in the field that are often con- 
fused with each other and need clarifi- 
cation. Sonic preservation is done by 
sound archives, universities, and oth- 
ers to preserve the sound of an original 
source, which may be deteriorating. 
The main objective is to preserve the 
sound of original recorded media- 
cylinder, record, tape, etc. The main 
considerations are long storage time 
and no alteration of the original sound 
(or at least none that can't be undone). 
The common method is two -track ana- 
log tape recording using modern low - 
print -through tapes, such as AGFA 
468, and documenting everything that 
is done. including stylus size, turntable 
speed, and inherent playback equal- 
ization, if any. Some noise reduction, 
such as from the Packburn 323A noise 
suppressor, may be used, but nothing 
must be allowed to alter the sound of 
the source in any way. For the purist, 
the less done the better. Additionally, 
the original source will be treated with 
the greatest care possible, e.g., rec- 
ords kept in acid -free sleeves and 
stored at 65° F and 40% humidity. 

Sonic enhancement is the altering of 
a sound source to produce a desired 
result and may or may not accurately 
represent the sound of the original per- 
formance. Its criteria are subjective, 
usually commercial, and, more often 
than not, reflect the then -current popu- 
lar ideas of what is good sound or will 
appeal to the buying public. Sonic res- 
toration is similar to sonic enhance- 
ment in many of its techniques but 
more specific in its main objective, 
which is authenticity to the original per- 
formance. Authenticity is the central 
problem in sonic restoration, especial- 
ly with acoustic material made before 
the development of the electrical re- 

cording process in 1925, While the 
sound of acoustic (sometimes called 
mechanical) recordings gives some 
idea of what the original performance 
was like, the many technical limitations 
leave an incomplete and even false 
image of the artist. The same is true of 
early electrical recordings but to a 
much lesser extent; indeed, a false im- 
age is intentionally given on many 
modern recordings for "effect." The 
objective of the sonic restorer of his- 
torical recordings is to discover, or at 
least infer with some degree of objec- 
tivity, what the sound of the original 
performance was really like and then to 
make all modifications with this in 
mind. While all three-sonic preserva- 
tion, enhancement, and restoration- 
are interrelated and overlap to some 
extent, this discussion will be devoted 
primarily to sonic restoration. 

The sonic restoration of historical re- 
cordings is both art and science. The 
science can be analyzed, made objec- 
tive, and taught, while the art is difficult 
to analyze, largely subjective, and 
probably unteachable. Although most 
of our discussion applies to all forms of 
historical recordings, from cylinders to 
LPs, we will be most concerned with 
78s since they are the most common. 

BASIC REQUIREMENTS 

The condition of the sound source is 

of the greatest importance in restora- 
tion work. While current LPs and CDs 
may be uniform, 78s were pressed or 
engraved on different materials, in- 
cluding cement, rubber, wax, shellac, 
acetate, and vinyl, and they were 
made in different sizes, from about 3 to 
20 inches in diameter. They first ap- 
peared in 1894, and by the late 1950s 
they were gone from the marketplace, 
except for a few repressings still being 
made today. The most common 78s 
are made of shellac or shellac com- 
pounds, and they suffer from dirt, 
warps, digs, or gouges; from being 
pressed off -center, and from aging, 
moisture damage, and all degrees of 
wear as well as cracks and outright 
breakage. Cleaning is mandatory and 
an extensive subject in itself. We have 
developed our own cleaning system, 
but if nothing better is available, a mild 
detergent, water, and a soft sponge 
generally work. Water can damage the 
base material on Edison Diamond 
Discs, and acetate recordings need 
special care and handling. Whatever 
method is used, after cleaning a rec- 
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ord should be played once or twice 
using an extra -small stylus, as this will 
help remove embedded dirt and de- 
bris loosened from deep in the groove 
by the cleaning. 

Many warps can be flattened be- 
tween glass plates using carefully ap- 
plied amounts of heat and pressure. 
With off -center records, the center hole 
can be enlarged and the record care- 
fully "recentered" on the spinning turn- 
table. Broken records, if the break is 

clean, can sometimes be glued or 
taped back together, with the tape on 
the reverse side. For bad gouges and 
digs, a temporary but useful technique 
is to fill in the damaged area using 
softened wax and to play the filled -in 
area of the record. before it becomes 
too firm, at a tracking force greater 
than normal. If the anti -skating force is 

perfectly balanced and the missing 
area is not too large. temporary groove 
walls will be formed that match up with 
the existing grooves. While not perma- 
nent, it is fast and usually enables the 
record to be played a few times for 
restoration. Extensive record repairs 
are only justified if the recording is very 
valuable or "one of a kind." With most 
common problem records undergoing 
restoration, the best solution is simply 
to find a better copy. Friendly collec- 
tors or sound archives may, if you 
promise to be very careful, loan you a 
good copy. Our own extensive collec- 
tion of historical recordings has been 
of great assistance in this regard. Of 
course, with private recordings and 
rarities, the restorer has no choice but 
to work with whatever is available. 

TURNTABLE SPEED AND PITCH 

Many so-called 78s were not neces- 
sarily recorded at 78 rpm; they vary 
from the low 60s to over 100 rpm. 
When some restorations and reissues 
are made, the source recording isn't 
played at the speed used when the 
original was made. and the result is a 
shift in pitch which destroys the integri- 
ty of the performance. To accurately 
adjust speed and the resulting pitch, a 
quality variable -speed turntable, 
equipped with a multi -speed strobe or 
digital speed readout, is essential, but 
the real problem is, how do you know 
what the speed of the source was so 
that you can duplicate it to get the 
correct pitch? Some guidelines are 
helpful. The older records are general- 
ly recorded at lower speeds. Victor 
acoustics are most often around 76 

rpm, and their electrics prior to 1930 
are also often at 76 or 77 rpm. Many 
European electric discs are at 80 rpm, 
with Pathés about 90 rpm. Edison Dia- 
mond Discs are quite consistent at 80 
rpm. The earliest records tend to be at 
low speeds, with G & Ts (Gramophone 
& Typewriter discs) in the low 70s or 
even 60s. 

One technique useful with records 
made using cutter tables and amplifi- 
ers using alternating current is to sync 
on the a.c. hum. If the current was at 
60 Hz (50 Hz in Europe), and a sharply 
spiked filter is used to exaggerate the 
power -line hum frequency, along with 
an accurate digital counter for setting 
that current frequency, then by adjust- 
ing the turntable speed higher and 
lower, you can tune for maximum hum 
and hence the correct pitch of the orig- 
inal. It may also be possible to use the 
second harmonic of the alternating 
current. This approach doesn't always 
work, and with acoustic recordings 
that employ cutter tables driven by fall- 
ing weights, it is impossible. Compar- 
ing the sound of a 78 with a modern 
recording of the same music can be a 

good reference to correct the pitch to 
A = 440, if A- 440 was the pitch in use 
when the original was made. Care with 
LPs is necessary. too, as not all such 
discs,that might be used for compari- 
son are at exactly 331/3 rpm. A pitch 
pipe. electronic synthesizer, or proper- 
ly tuned piano, in conjunction with the 
musical score, may serve as useful ref- 
erences. Singers on early 78s are the 
biggest problem because of common 
key transpositions, and here biograph- 
ical and discographical information 
may provide keys the artist usually 
sang in and their favored transposi- 
tions. Some old records have a play- 
back speed printed right on the label, 
but this, as well as listings of correct 
speed by "experts," should always be 
accepted with caution. 

The actual frequency of concert A. 
440 Hz, has changed many times dur- 
ing the history of music, but at the time 
early historical recordings were made 
it was lower, about 435 Hz. Hence 
bringing everything to A =440 or the 
sometimes higher pitches found today 
does not do justice to many older re- 
cording artists because even a small 
shift, insufficient to make a tone really 
sharp or flat, will alter the timbre or 
quality of instruments and singers. The 
restorer should try to set the playback 
speed of cylinders and 78s to the ex- 
act speed used when the original was 

made. This will produce the correct 
pitch employed by the artist at the time 
of the performance, with no subtle al- 
terations of the sound from changing to 
A=440. To correct pitch, the compari- 
sons and hum technique indicated 
above are a starting point, but the mu- 
sically trained and experienced ear, 
coupled with lots of experience with 
historical recordings, is still the best 
judge. The technique is to listen to the 
apparent "focus" of the sound, espe- 
cially on vibrato. But despite all efforts, 
the correct pitch of some recordings 
will never be known with certainty. 

CARTRIDGE AND STYLUS SIZE 

A superb cartridge for 78s is the 
Shure V15 Type V used with their 
VN578E stylus assembly, but even bet- 
ter sound is obtained by using the 
VN578E assembly with Shure's Ultra 
500 cartridge body. (See Table I for - 

equipment information ) I feel this com- 
bination is outstanding. Moving -coil 
cartridges, as opposed to the moving - 
magnet types, can offer somewhat bet- 
ter sound and, in particular, better tran- 
sient response. However because a 
wide range of stylus sizes are neces- 
sary to play 78s properly, moving -coil 
cartridges are not suitable because 
frequent stylus interchange is difficult 
or impossible. The dynamic stabilizer 
brush integral to the Shure VN578E 
assemblies dramatically aids tracking 
of 78s with problem warps or broken- 
down groove walls. The elliptical stylus. 
mounted on the VN578E assembli 
(0.5 x 2.5 mils) is excellent for playing 

Cutters of acoustic 

discs used no 

equalizers, but 

the cutting process 

did impose 

some mechanical 

equalization. 
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78s of the 1940s and 1950s but not 
suitable for many earlier ones. Figure 1 

gives our recommendations on stylus 
sizes; generally the earlier records 
take the larger sizes. Some believe that 
vertical -cut (hill and dale) records 
should only be played with conical sty- 
li. Old ideas die hard, but if common 
belief or theory says one thing and 
your ears say another, then throw out 
the theory and look for another that 
agrees with your ears! We know of no 
case where results are not improved 
by using elliptical styli. Furthermore, 
they should all be made in a truncated 
format (cut off on the bottom), as this 
minimizes noise pickup from the bot- 
tom of the grcove. All styli should be 
diamond, but with the very large sizes 
necessary to play some vertical -cut 
records, cost may dictate the use of 
sapphire. The criterion on stylus selec- 
tion for any given record is to choose 
the size that gives the cleanest, least 
distorted sound, not the least surface 
noise. Surface noise is much easier to 
deal w th than distortion. Expert Stylus 
Co. cai supply a wide variety of trun- 
cated elliptical styli mounted on Shure 
VN5781- stylus assemblies, and their 
work is excellent. 

1ONEARM AND TRACKING 

A hich-quality tonearm long enough 
to play 16 -inch transcriptions is a must. 
Equally important is correct geometry. 
Most tonearms come with specific 
mounting instuctions detailing the 
turntab e, tonearm, and cartridge ge- 
ometry, but the proper approach is to 

Unless 1 -pound 

pickups have 

scraped off 

the highs, old 

records may have 

treble response 

out to 1 or 8 kHz. 

have correct turntable, tonearm, and 
stylus geometry-which can be quite a 

different thing. The overhang, azimuth, 
and lateral and vertical tracking angles 
must all be easily adjustable. They 
should be normally optimized for 12 - 
inch LPs, but with problem records the 
adjustments may have to be altered to 
even make tracking possible. (Vertical 
tracking angle is now very common at 
20° for LPs, whereas for 78s it is theo- 
retically 0°.) For Pathé records, with 
their very shallow grooves, and for 
"center start" records, the ability to ad- 
just anti -skating force can be crucial. 
The optimization method for Pathés, 
and other apparently unplayable rec- 
ords, is to put the problem record on 
the turntable at its correct speed and 
then, with the stylus force reduced to 
almost nothing, gently lower the stylus 
to a position on the record about half- 
way through. The stylus will probably 
start skating across the record toward 
the inside or outside. Adjust the anti - 
skating force higher or lower until the 
stylus remains stationary without skat- 
ing, then increase the tracking force to 
normal. This technique is not suitable 
for LPs and 78s that play normally, as it 

neglects the normal tracking pressure 
of the stylus, which is an important 
factor in normal anti -skating. However, 
we have found empirically that for 
problem trackers-the ones with shal- 
low, deformed, slanted, or worn 
grooves-it is the way to go. To make 
the adjustment easily, the sliding - 
weight (not the weight -on -a -thread) 
type of anti -skating adjustment is best. 
On some occasions with difficult track- 
ers like Pathés, where you might ex- 
pect to need a very large stylus, going 
to the exact opposite, a very small sty- 
lus, 11/2 or 2 mils, may solve tracking 
problems. With damaged records. you 
may need mechanical canting of the 
cartridge to make groove tracking 
even possible. This will require a tone - 
arm design whose headshell can be 
physically twisted. Playing a difficult 
tracker at half speed and recording it 

at 71/2 ips for later playback at 15 ips is 
another possibility. When all else fails, 
increase the tracking force but only as 
a last resort. 

CARTRIDGE HOOKUPS 

For best results in playing 78s, the 
cartridge should be connected in a 
normal stereo configuration and fed 
into a stereo preamp. Once the signal 
is amplified to line level, a "canting 

TABLE I -Specific recommendations and 
sources of equipment. (Recommendations 
apply only to specific models or types.) 

Cartridge: Shure V15 'l'ype V or Ultra 500; 
VN578E stylus assemblies 

78 -rpm Special Styli: Mounted on VN578E as- 
semblies by Expert Stylus Co. 

Recording Cleaning Kit: Lane Audio & Records 
60/100 -rpm Analog Speed Strobe: Lane Audio & 

Records 
Digital Speed Readout: Jeffrey M. Duboff 
Turntables: Technics SP -15, Esoteric Sound Vin- 

tage and other custom models, and custom-built 
and/or modified models from Jeffrey M. Duboff 

Stylus/Tonearm/Turntable Geometry Kit: Lane 
Audio & Records 

Magnetic Cartridge Processor: Kinergetics 
KMP-1 (no longer made; company indicates 
they have several hundred incomplete units and 
might finish one at a premium price) 

Noise Suppressors: Packburn 323A; Dynafex 
DX -1 by Circuit Research Labs 

Inherent Record Equalizer: Esoteric Sound Re - 
Equalizer 

Multi -Graphic Equalizer: White Instruments 
4650 ('/3 octave) 

Parametric Equalizer: Orban 642B parametric 
equalizer/notch filter 

Compression Limiting De -Esser: Orban 424A 
High -Frequency Enhancer: BBE Sound 442 sonic 

maximizer 
Analog Tape Recorders: Open reel, Otani MX 

series; cassette, Nakamichi MR -I Model B 
Analog Tape: Cassettes, TDK AR -X (Type I, C- 

60) and MA -X (Type IV, C-60); open reel, Agfa 
469 (mastering), Agfa 468 (low print), Ampex 
456 (mastering), and Ampex 478 (low print) 

Contact Cleaner, Preservative: Cramolin R2 (2%) 
or R5 (5%) from Caig Laboratories 

Technical References: Handbook for Sound Engi- 
neers: The New Audio Cyclopedia edited by Glen 
Ballou (Howard W. Sams & Co., 1987). The 
Audio Cyclopedia, First Edition, edited by H. 
M. Tremaine (Howard W. Sams & Co., 1959; 
out of print.) Introduction to the Physics and 
Psychophysics of Music by Juan G. Roederer 
(Springer -Verlag, 1979; this basic textbook es- 
tablishes the close relationship of physics, psy- 
chophysics, and neuropsychology to music). The 
Recording and Reproduction of Sound, Second 
Edition, by Oliver Read (Howard W. Sams & 

Co.; out of print). Audio Engineering Handbook 
edited by K. Blair Bensen (McGraw-Hill, 1988). 

New Repressings of Historical 78s on Vinyl: 
Vocal repressings from Historic Masters; instru- 
mental, orchestral, and spoken repressings from 
Symposium Records 

control" can be used (Fig. 2). To make 
this control, a ganged audio -taper pot 
is wired so that the center point of 
rotation gives equal amounts of left - 
and right -channel output. This is far 
better than the traditional left -plus -right 
wiring for mono sound. since with this 
method any mixture is possible. Usual- 
ly, equal .amounts of left and right sig- 
nal are best, but sometimes noise and 
even distortion can be reduced by an- 
other mixture, possibly even all left or 
all right. For vertical -cut (hill and dale) 
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records, a simple polarity -reversal, 
two -pole, double -throw toggle switch 
can be used in the cartridge leads of 
one channel to obtain the required ver- 
tical signal (Fig. 3). With proper shield- 
ing against noise pickup into low-level 
phono cables, this works adequately, 
but as in the case of the canting con- 
trol, polarity reversal is better done at 
line level using an inverting op -amp to 
avoid grounding and shielding prob- 
lems. The combination of canting and 
polarity reversal gives the ability to 
fine-tune any record for best sound 
and least noise. 

EQUALIZATION 

Considerable confusion exists about 
equalization, especially in reference to 
historical recordings. In its broadest 
sense, the term means altering the am- 
plitude of one part of the audio spec- 
trum in relation to another part. A level 
control should evenly increase or de- 
crease the entire audio spectrum, 
while an equalizer increases or de- 
creases only a part, sometimes a very 
narrow part. EQ, or equalization, is less 
confusing when it is thought of as be- 
ing of two types-adjustable or inher- 
ent (original). 

The simplest form of adjustable 
equalization, found on inexpensive ra- 
dios, is the tone control, which merely 
decreases high frequencies and there- 
by gives the illusion of more bass. True 
bass and treble controls raise or lower 
bass and treble frequencies from a ref- 
erence, such as 1,000 Hz. Another 
common type of adjustable equalizer 
is the simple low-pass (for scratch) or 
high-pass (for rumble) filter. For resto- 
ration work, scratch and rumble filters 
need to be more elaborate than those 
usually encountered on consumer 
equipment. We recommend a Butter- 
worth design with switch selection for 
repeatability of settings. Our own filter 
set employs 12 -position rotary switch- 
es. The low-pass positions are "Off" 
and 15, 12, 10, 8, 7, 6, 5, 4.5, 4, 3.5, 
and 3 kHz at a slope of 18 dB per 
octave; the high-pass positions are 
"Off" and 20, 30, 40, 50, 63, 80, 100, 
125, 155, 190, and 230 Hz at a slope of 
12 dB per octave. Building such a set 
of filters is not too difficult, and details 
can be found in many books on active - 
filter circuit design. The potentiometer - 
controlled type of filters has the advan- 
tage of being continuously variable, 
but with 12 -position switch -selected fil- 
ters, almost any desired setting can be 

Fig. 1-Recommended stylus 
sizes for various types of 
old records. In general, 
the older records take 
the larger styli. 

Fig. 2-It is better to 
blend line -level signals 
with this form of variable 
"canting control" than to 
strap the cartridge's leads 
together for mono operation. 
The ganged pots shown should 
have audio tapers. 

Fig. 3-For hill -and -dale 
recordings, you should wire 
a double pole, double -throw 
switch into the output of 
the cartridge to reverse 
one channel's polarity 
before mono summing. Wire 
the switch into the channel 
that is not grounded on 
the cartridge, and shield it 
within a small metal box, 
grounded to the turntable 
frame, and mounted close 
to the tonearm to keep leads 
as short as possible. 

Fig. 4-The Packburn 323A 
noise suppressor has three 
systems designed to reduce 
noise found on historical 
records. 
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found, and you have the advantage of 
exact repeatability. 

The multi -graphic equalizer, now 
quite popular, divides the frequency 
spectrum into discrete frequency 
bands, each individually adjustable in 

gain. The term "graphic" refers to the 
position of the slide potentiometers, as 
they show peaks or dips in the sound 
spectrum as if they were plotted on a 
graph. (The simplest multi -graphics 
are five -band equalizers, with each 
band being two octaves wide. The 
one- and third -octave units are com- 
mon in professional recording con- 
soles, and even sixth -octave equaliz- 

Moving-magnet 

cartridges allow 

easy interchange 

of styli to match 

the various old 

groove shapes 

and sizes. 

ers are becoming more common.) In 
sound work, as the number of bands 
increases, the multi -graphic equalizer 
becomes more complex to use. The 
one -octave (10 -band) multi -graphic is 
a good choice for home systems, but 
for restoration work the half- or third - 
octave unit is preferred. 

Most versatile of all equalizers, the 
parametric is somewhat similar to the 
multi -graphic equalizer, in that it di- 
vides the audio spectrum into frequen- 
cy bands and that the level or ampli- 
tude of each band can be separately 
controlled. Unlike the multi -graphics, 
where each band is fixed in frequency, 
the parametric can shift this band 
(within limits) higher or lower in fre- 
quency. In addition, the shape (broad- 
ness or narrowness, also known as Q) 
of the affected band can be controlled 
from very broad (several octaves) to 
very narrow (notch). These three vari- 
able parameters (level, frequency, and 
Q) give the parametric equalizer tre- 
mendous capabilities in dealing with 
difficult problems such as the reso- 
nances in acoustically made record- 
ings. However, the very versatility of 
the parametric makes it difficult to use 
properly, since there is an almost infi- 
nite number of sonic combinations. 
Eliminating one obvious problem can 
easily introduce another, more subtle 
one. The quasi -parametric, a type gen- 
erally available on the consumer mar- 
ket, is not recommended because the 
three parameters are interacting, i.e., 

ADDRESSES 
BBE Sound 
5500 Bolsa Ave 
Huntington Beach, Cal. 
92649 

Circuit Research Labs 
2522 West Geneva Dr. 
Tempe, Ariz. 85282 

Caig Laboratories 
P.O. Box j 
Escondido, Cal. 92033 

Jeffrey M. Duboff 
P.O. Box 541 
Andover, Mass. 01810 

Esoteric Sound 
4813 Wallbank Ave. 
Downers Grove, Ill. 
60515 

Expert Stylus 
P.O. Box No. 3 
Ashtead, Surrey 
KT21 2QD, England 

Historic Masters 
10 Yealand Dr. 
Lancaster 
LAI 4EW, England 

Kinergetics Research 
6029 Reseda Blvd. 
Tarzana, Cal. 91356 

Lane Audio & Records 
1782 Manor Dr. 
Vista, Cal. 92084 

Nakamichi 
19701 S. Vermont Ave. 
Torrance, Cal. 90502 

Orban Associates 
645 Bryant St. 
San Francisco, Cal. 
94107 

Old Colony Sound Lab 
P.O. Box 243 
Peterborough, N.H. 
03458 

Otari 
378 Vintage Park Dr. 
Foster City, Cal. 94404 

Packburn Electronics 
P.O. Box 335 
DeWitt, N.Y. 13214 

Shure 
222 Hartrey Ave. 
Evanston, Ill. 60204 

Symposium Records 
110 Derwent Ave. 
East Barnet, 
Hertfordshire 
EN4 8LZ, England 

Technics 
One Panasonic Way 
Secaucus, N.J. 07094 

White Instruments 
1514 Ed Bluestein Blvd. 
Austin, Tex. 78721 

adjustment of any one affects the oth- 
ers. The true parametric, on the other 
hand, has noninteracting parameters 
and is easier to use, especially when 
trying to repeat a setting. We do not 
generally recommend the use of para- 
metric equalizers by other than the 
most dedicated audiophile or sound - 
restoration buffs because of their com- 
plexity. Mere use of complex equip- 
ment does not guarantee good results. 
When used by inexperienced opera- 
tors, the results are frequently exag- 
gerated and unnatural. For those will- 
ing to spend the time and effort, the 
results with parametrics can be spec- 
tacular. We highly recommend the Or - 
ban Model 642B parametric equalizer/ 
notch filter. Particularly impressive are 
its clarity of sound and the high- and 
low-pass filters for scratch and rumble 
elimination. For many years we have 
used and been happy with Orban's 
Model 622, but the new 642B is a 
marked improvement. 

The adjustable notch filter is a very 
useful type of specialized equalizer. 
With its very narrow bandwidth and 
deep cut (40 or more dB), it can re - 
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move 60- or 120 -cycle a.c. hum as well 
as cutter whistle, a problem on many 
early electric recordings, and do this 
without apparent effect on the overall 
sound. Notch filters can be distinct 
units, such as the UREI Little Dipper 
Model 565 (unfortunately no longer be- 
ing manufactured), or as combined 
units as in the Orban 642B. A word of 
caution-filters that are very narrow (Q 
of 5 and over) with deep notches (40 
dB and over) should be used with dis- 
cretion, as they have very severe 
phase shift, which is inherent in their 
basic nature. Unless great care is tak- 
en, this can be audible. It should be a 
basic premise of restoration work that if 
the listener is aware of electronic pro- 
cessing, the restorer has made a mis- 
take. These various adjustable sound - 
shaping equalizers are indispensable 
in working with 78s and many early 
LPs and may also be useful in undoing 
some excessive enhancement in mod- 
ern recordings, especially pop. 

Three of the most common media of 
sound communication for the music 
lover are FM radio, tape recordings, 
and phonograph records. Each of 
these has a type of inherent or original 
equalization. Part of the confusion in 
talking about equalization comes from 
not clearly distinguishing between this 
inherent EQ and adjustable or user EQ. 
In the creation of the FM signal, tape 
recording, or phonograph record, a 
"fixed" equalization is introduced; the 
physical and electrical nature of tape, 
records, and broadcast signal require 
this for best results. The playback 
equipment must reverse this process 
by introducing a fixed and opposite 
playback equalization. When every- 
thing is done correctly, the result is a 
more faithful reproduction of the origi- 
nal sound, with less distortion, greater 
dynamic range, and lower noise than 
would be possible if this inherent 
equalization were not used. 

The inherent equalization of electric 
analog records consists of a treble 
boost and a bass cut when the record 
is made, and a corresponding treble 
cut and bass boost in the playback 
equipment. Just as open -reel tapes 
use the NAB (50-4) standard equal- 
ization, and cassettes use the 70- or 
120-µS standard EQ, so do records 
now have their own standard recording 
EQ curve-RIAA. (A slight variation is 
the IEC curve used mostly in Europe 
and the Far East.) 

The acoustic records made before 
the development of the electrical pro- 
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cess in 1925 were recorded mechani- 
cally, and inherent in that process is a 
theoretical constant -velocity response 
of the cutter. Since there was insuffi- 
cient musical energy to overcome the 
mass of the linkage between horn and 
cutter, the result was not a true con- 
stant velocity output in the lower fre- 
quencies. We call the result inherent 
mechanical equalization. In the acous- 
tic process, low frequencies, what 
there were of them, had large cutter 
excursions that decreased as frequen- 
cy increased. With the development of 
the electrical process, with its greater 
frequency range, problems appeared. 
The much lower frequencies could 
now be recorded but had too great a 
cutter excursion, and the greatly ex- 
tended higher frequencies had such a 
small excursion that they were lost in 
the system noise. By changing from a 
constant velocity characteristic at 
some point in the frequency spectrum 
to a constant amplitude characteristic 
(which the electric process made pos- 
sible), the problem could be solved, 
provided the playback machine did 
the same in reverse. The point in the 
frequency spectrum where the change 
takes place is the turnover frequency. 
Additionally, it became possible to 
boost the higher frequencies when re- 
cording, and that, in turn, required a 
corresponding high -frequency cut or 
roll -off in playback. The result of all this 
was that it became possible to get ex- 
tended high -frequency response, 
which wasn't lost in the surface noise, 
and extended low -frequency re- 
sponse, which didn't break across into 
adjacent record groove walls. The 
combination of turnover and roll -off 
characteristics became known as the 
recording or inherent equalization 
curve, and it took almost half a century 
before everything finally settled down 
into the international standard of the 
RIAA curve. 

A big problem for the collector or 
sonic restorer of 78s and early LPs is 
the very great variety of recording 
equalization curves used by different 
companies from 1925 through the ear- 
ly 1950s. Many different curves were 
required by the playback equipment to 
inversely match the original recording 
curves, which changed from company 
to company, year to year, and in some 
cases day to day! Some of the older 
vacuum tube preamplifiers had four or 
five positions of playback equalization, 
but this wasn't really enough. One, the 
justly famous McIntosh C-8 vacuum 

tube preamp, had 10 slide switches, 
with all their multiple combinations, for 
controlling treble roll -off equalization 
and bass turnover equalization. 
Hence, if you knew what the original 
recording equalization for a record 
was, then accurate playback equaliza- 
tion was possible. McIntosh also sup- 
plied an excellent chart that gave EQ 
settings for many different record com- 
panies. Some of the common terms for 
these differing playback equalization 
curves were NAB, Ortho, AES, ffrr, 
RIAA, Old 78, etc. In most modern au- 
dio systems for playing analog record- 
ings, the playback equalization is now 
truly locked into the standard curve, 
and it is impossible with this equaliza- 

tion to play most 
LPs properly. 

One approach to solving this prob- 
lem is to use a multi -graphic equalizer 
to undo the gross distortions of the 
RIAA curve and simulate the various 
older equalization curves. It works after 
a fashion but takes considerable time 
and is definitely awkward. The Owl 1 

monophonic preamp has a variety of 
EQ curves and is okay for a basic 
playback system, but we can't recom- 
mend it for serious work. The best ap- 
proach is to use The Re -Equalizer by 
Esoteric Sound; it easily and accurate- ó 
ly solves the equalization problem. 
Connected at the output of a preamp 
with RIAA equalization, it can undo the ci 
RIAA curve and offers six positions of ó, 
turnover and six positions of roll -off. Its .92 

36 possible EQ combinations can du- ó 
plicate almost any of the old curves e 
that will be encountered. Lt 

78s and many early 
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Turn- Roll -Off 
Speed, Over, at 10 kHz, 

rpm Hz dB 

All Records 33, 45, 78 500 13.7 

Since 1955 

Acoustics & 78 250 5 

Cylinders (or as 
needed) 

Records Made Between 1925 and 1955 
Turn- Roll -Off 

Speed, Over, at 10 kHz, 
Label rpm Hz dB 

Records Made Between 1925 and 1955 
Turn- Roll -Off 

Speed, Over, at 10 kHz, 
Label rpm Hz dB 

Records Made Between 1925 and 1955 
Turn- Roll -Off 

Speed, Over, at 10 kHz, 
Label rpm Hz dB 

Transcriptions 33, 78 500 16 Decca 33, 45, 78 750 16 Odeon* 33, 78 300 8.5 () Decca (Eng.) 78 250 5 
OKEH* 

Cameo Pathé 78 Inconsistent MTParlophon' 
Oriole Romeo (as needed) 

Deutsche 78 300 5 
Period 33 500 16 

Banner Perfect 
Grammophon Philharmonia 33 400 12 

Allegro 33 750 16 
Dial 33 750 16 Polydor 33, 78 300 8.5 

American 33 500 12 
Disc 78 300 16 Rachmaninoff 33 750 16 

Record Society 
Diva (see Harmony) Society 

Angel 33 500 12 
Electra 33 630 16 RCA Victor & 33, 45, 78 800 10 

Atlantic 33 500 16 Victor 
Electrola 78 800 10 

Bach Guild 
Banner 

33 750 16 Remington 33 500 16 
EMS 33 400 12 

Renaissance 33 750 12 
Epic 33 750 16 

Bartok 
Boston 

33 630 16 
Schirmer 78 1000 24 

Esoteric 33 500 12 

Stradivari 33 750 16 
Blue Bird 78 800 10 Festival 33 750 16 

Supraphone 78 400 0 
Blue Note 33 400 12 Folkways 33 630 16 

Technichord 78 800 12 
Brunswick 
(early) 

78 1000 8.5 Good Time 
jazz 

33, 78 400 12 

Telefunken 33, 78 400 0 

Brunswick 78 300 16 Gramophone* 78 300 8.5 Radiofunken 

(late) Ultraphon 33, 78 400 0 
Handel Society 33 750 16 

Caedmon 33 630 11 Haydn Society Urania (old) 33 750 16 

Capitol 45 500 12 Harmony (acous. 78 300 16 Urania (new) 33 400 12 

Capitol 33, 78 400 12 
thru Aug. 1929) 

Vanguard 33, 78 750 16 

Hit of the Week 78 500 5 Vox 
Canyon 33 400 12 

Capitol -Cetra HMV 33, 78 800 10 
Westminster 

Colosseum Velvet Ton(acous. 78 300 16 

thru Aug. 1929) 
King 78 500 16 

Cetra -Soria 
Columbia 

33 750 16 
London 33 750 10 

Vitaphone 33 950 18.5 

London ffrr 78 250 5 
Columbia 45 500 16 

Lyrichord 33 630 16 
Columbia (USA) 78 300 16 

Majestic 78 500 16 NOTES 
Columbia 78 300 5 

(European)' Mercury 33, 45, 78 400 12 
1. 78 -rpm speed means 78.26 rpm when record- 

ed at 60 Hz and 77.92 rpm when recorded at 
Concert Hall 33 400 12 MGM 33, 45, 78 500 12 50 Hz; earliest 78s may be 60 to 100 -t rpm. 
Contemporary Montilla 2. 33 -rpm speed means 33'/4 rpm. 
Coral 3. EQ for 78s on labels denoted by asterisks 

Musicraft 78 750 14 

Cook 33 500 12 
may be: Very early, with turnover of 250 Hz 
and 0 -dB roll -off at 10 kHz; or very late, New Records 33 750 16 

Coral 78 750 16 Oceanic 
Oxford 

with turnover of 500 Hz and 14 -dB roll -off 
at 10 kHz. 
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Acoustic records should be played 
back with a 250 -Hz or higher turnover; 
otherwise, the bass, which was greatly 
attenuated by the mechanical equal- 
ization of the primitive recording pro- 
cess, will be almost nonexistent. At the 
lowest frequencies, where rumble may 
become severe, a high-pass filter 
should be employed as needed. Addi- 
tionally, some slight roll -off of the high 
frequencies might be used, perhaps 5 
dB at 10 kHz but rarely more. Some 
maintained that acoustic discs should 
be played back with no inherent equal- 
ization, since this duplicates the origi- 
nal condition of mechanical recording, 
a theoretical constant velocity re- 
sponse. If one likes the tinny sound of 
acoustic recordings acoustically repro- 
duced for nostalgia, this may be okay, 
but this method ignores the mechani- 
cal equalization inherent in the pro- 
cess. Using a 250 -Hz turnover with 
acoustic recordings does not exactly 
reverse the erratic inherent mechanical 
equalization. but it does help and of- 
fers a starting point for further work. In 
the field of sonic preservation, as op- 
posed to sonic restoration, an argu- 
ment can be made for using no inher- 
ent electrical equalization (no turnover) 
on acoustics, but we much prefer 250 
Hz or higher with clear documentation 
as to what was done. 

Electrical recordings have never 
been controversial as regards their 
need for using playback equalization, 
but there is still some disagreement as 
to what specific curves to use on which 
company's records made at what time. 
Based on the published curves, the 
McIntosh chart, information from rec- 
ord manufacturers, and many years of 
experience with old recordings. we 
have developed a list of recommended 
turnover and roll -off characteristics for 
playing most old recordings (see Table 
II). These are a good starting point. but 
only a starting point. In the earliest 
days of electric recording. engineers 
varied inherent equalization so fre- 
quently and erratically that the pub- 
lished curves couldn't be relied on as 
accurate for any specific record. Addi- 
tionally, records issued at the same 
time and on the same label can be 
from different sources and hence have 
differing inherent EQ. Again, as in all 
matters related to the reproduction of 
old recordings, the trained. educated, 
and experienced ear is the best judge. 
In a way, inherent equalization for older 
recordings has itself become a type of 
adjustable equalization, since multiple 

choices have to be made to inversely 
duplicate the inherent equalization of 
the original. 

NOISE REDUCTION 

Noise -reduction systems are of two 
types-the double -ended or closed 
type (sometimes called encode/de- 
code), where something is done dur- 
ing recording and undone during play- 
back. and the much more difficult sin- 
gle -ended or open type, where only 
the playback can be affected. Most 
commercially available systems of the 
single -ended type, which are essential 
for 78s, are of little use in sonic restora- 
tion work. The most notable exception 
is the Packburn Model 323A noise sup- 
pressor (see Fig. 4). The Packburn has 
three noise -reduction systems de- 
signed to handle the different types of 
noise found on historical recordings. 
The first processor, called Switcher, 
selects the quieter of the two record 
groove walls when there is a significant 
difference in noise. It does this at a rate 
down to the resolving power of the 
stylus, but when operated below a 
user -selected threshold, the Switcher 
will produce an A + B output. The 
second processor, Blanker, eliminates 
most clicks and pops (impulse noise) 
by cupping off noise spikes down to 
300171z. There is a noise problem corn -- 
mon on 78s such as "Banner" Colum- 
bia acoustics and HMV electrics. On 
many, the clicks and pops are so f re - 
quert that they overlap each other,. 
causing a particularly obnoxious frying 
type of noise often .called "crackle." In 
effect. crackle greatly raises the hiss or 
noise floor. The Packburn Blanker is 
astonishing in eliminating this type of 
noise, and we know of nothing else 
that does the job so well. Finally, there 
is the Continuous Noise Suppressor, a 
gated high -frequency filter that can 
pass transients without the pumping 
so common and obnoxious on other 
systems. Of course. the Packburn, like 
any other signal processor, can be 
misadjusted to give poor results. hut 
it is an extraordinarily valuable tool 
when used properly. 

For straight hiss reduction, the Dyna- 
fex Audio Noise Reduction System is 
hard to beat and even a bit more effec- 
tive than the Packburn's Continuous 
Noise Suppressor. It's a bit tricky to 
adjust and, unlike the Packburn, it col- 
ors the bass sound slightly, but this 
can be reduced with parametrics. We 
have upgraded dual op -amps U-3, 4, 

5, and 6 to Analog Devices AD -712s; 
this seems to just about eliminate the 
coloration. We have also used the AD - 
712 and AD -713, dual and quad op - 
amps, respectively, wherever we could 
in our audio system and are very 
pleased with the sonic results. The use 
of downward expansion to reduce 
noise is great in theory, but vie would 
use only the mono Dynafex Model DX - 
1, as it has an extended range that 
enables great subtlety of operation, 
whereas the stereo Dynafex and other 
systems are more abrupt and the re- 
sults can be audible. 

John S. Allen has suggested the 
synchronous playback of multiple 
copies of records for improved signal- 
to-noise ratio. This would have to be 
done using SMPTE time codes and 
wouldn't be possible in the many 
cases where duplicate copies aren't 
available. Combining Allen's idea with 
the Packburn's Switcher is a possibility 
that needs investigation. 

Digital reduction of noise via Sonic 
Solutions' NoNoise process has been 
much in the news lately. Their impulse - 
noise (click and pop) suppression may 
be marginally better than the Pack - 
burn's Blanker, but it . extremely ex- 
pensive and unavailable for 'real time" 
operation as it takes about eight min- 
utes to process one minute of music. 
Sonic Solutions' Work Station includes 
very elaborate digit , editing and pro- 
cessing capabilities, and represents 
potentially a great advance in restora- 
tion work, but Jts full potential still 

Playback tracking 

can be fine-tuned 

by varying stylus 

shape, canting, 

and geometry 

together with 

the anti -skating. 
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seems a long way off. Reduction of 
hiss by the NoNoise process is very 
irregular, based on our analysis of CDs 
where the process was used, and of- 
ten relatively dull and lifeless com- 
pared to the original 78s. However, this 
may be a matter of the choices made 
by processing operators or recording 
company clients rather than any defect 
in the technology itself. Listening criti- 
cally to the before -and -after demo tape 
of the NoNoise process convinces us 
that the unprocessed version is more 
natural sounding. NoNoise, while re- 
ducing noise digitally, does seem to 
add to the final version the worst quali- 
ties of digital sound, qualities which 
recent digital work has been getting 
away from. 

In England, the National Sound Ar- 
chive, jointly with the Department of 
Engineering at Cambridge University, 
has developed Computer Enhanced 
Digital Audio Restoration (CEDAR). 
Both CEDAR and NoNoise seem effec- 

If the listener is 

aware of electronic 

processing in 

a recording that 

has been restored, 

then a mistake has 

been made. 

44 

tive on click and pop reduction but 
very questionable on hiss reduction. 
Without doubt, the future of noise re- 
duction and restoration via digital tech- 
niques is wide open. The cost will 
come down, but the people doing the 
work will still need skill, patience, ex- 
tensive experience with historical re- 
cordings, enough time to do the job 
right, and a sense of integrity to the 
authenticity of the original performance 
as well as a large dose of common 
sense! We have observed that since 
the demise of the 78, transfers and 
restorations done by collectors and re- 
storers, perhaps with little in the way of 
elaborate equipment, can, on occa- 
sion, far surpass the products of the 
major recording companies. This 
shouldn't necessarily be so. It may be 
partly explained by the remove noise 
quickly at any cost approach of some 
and the patient, tender loving care of 
others. There is some excellent work 
being done today, but when you go to 
the music store and buy a restoration, 
be it analog or digital, on LP, CD, or 
cassette, "you pays your money and 
takes your chances." 

SONIC REBALANCING 

Preliminary sound rebalancing to 
compensate for recording deficiencies 
can be done with a half- or third -octave 
multi -graphic equalizer. Weak areas in 
the treble and bass can be boosted, 
and broad areas of unpleasant reso- 
nance can be minimized. It is widely 
believed that the frequency response 
on acoustic recordings is about 150 Hz 
to 4 kHz, but a bit of experimenting 
with a third -octave multi -graphic will 
show that the frequency response on 
many is much wider. If the record is in 
good condition and has not had the 
higher frequencies literally scraped off 
by antique playback heads, which op- 
erated at weights up to and over 1 

pound, then response up to 7 or 8 kHz 
may be found. While these frequencies 
are weak and need boosting, it can be 
done successfully since the shellac 
surface noise is worst about 3 kHz and 
tends to decrease at higher frequen- 
cies. Selective frequency boosting, 
combined with noise reduction and 
other techniques, can result in a lifelike 
vitality that can only be believed when 
heard. After all, these acoustic 78s, as 
well as most of the later electric 78s, 
were "direct -cut" discs, and despite 
their many obvious limitations, a sense 
of vital realism is possible when they 
are properly reproduced. 

STUDIO BALANCE AND HEARING 

The restorer's overall audio system 
should be of very high quality and 
must incorporate both room and 
speaker equalization for flat response. 
Without it, any rebalancing work done 
will have no meaningful reference, and 
judgments or comparisons made will 
incorporate the room and speaker im- 
balances. Flat response is the sine qua 
non of any sound work and, while not 
correcting subtle differences in audio 
playback systems, at least can give a 
fairly good reference standard. Addi- 
tionally, the room and speaker equal- 
ization must be separate and distinct 
from all other equalization used in son- 
ic restoration work. 

Of great importance is the hearing of 
the sonic restorer, which must be good 
or correctable. Critical sound work is 
impossible if one has a cold or other 
problem that degrades the hearing. It 
is possible, in some cases, to compen- 
sate for hearing deficiencies by intro- 
ducing a correction factor into the 
room and speaker equalization tailored 
for a specific individual, but if the hear- 
ing problem is tinnitus or distortion, a 
correction factor is not possible. Ex- 
cessive sound levels should always be 
avoided. Indeed, the Number One inju- 
ry in the United States today is trau- 
matic hearing loss. Parametrics are es- 
pecially dangerous, as incredible 
sound levels in very narrow frequency 
bands may not seem nearly as loud as 
they actually are. Many in the record- 
ing industry, particularly sound engi- 
neers and musicians, have damaged 
hearing from excessive sound levels. A 
good rule of thumb is that whenever 
you have to shout to be heard, leave 
immediately, for you are at risk of per- 
manent hearing damage. Depending 
on the type of loss, hearing aids may 
be a big help, and reluctance by 
sound experts to be seen wearing 
them is regrettable if understandable. 
Unfortunately, by the time most people 
become aware of any hearing prob- 
lem, the loss is permanent. 

We'll discuss advanced consider- 
ations in the next part of this article. A 

The records shown are from the collec- 
tion of Michael R. Lane and Donald H. 
Holmes, who run a restoration service, 
put out auction lists of historical rec- 
ords, and offer specialty equipment for 
historical record reproduction. Lane 
Audio & Records is located at 1782 
Manor Dr., Vista, Cal. 92084; the 
phone number is (619) 945-7017. 
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is my fault. And yours. We 
just haven't been paying at- 
tention. As the reams of man- 
ufacturers' specs pour in 

each year, we glance across them, 
questioning a number here and there, 
perhaps, and even ruminating on the 
other guy's sleaziness from time to 
time. But that's life, right? We all have 
our ideas about how audio products 
should be measured and specified, 
and we don't always agree-particu- 
larly when dollars are at stake, unfortu- 
nately. 

It must have been at least a decade 
ago that the specs on a cassette deck 
I was testing caused me to blink in 
disbelief. The frequency response 
traces were exemplary-as flat as 
those shown in the sales brochure- 
through virtually the entire frequency 
range. I don't today remember all the 
specifics (let alone the model number), 
but it was well within ± 1 dB from, I 

believe, below 100 Hz to at least 15 
kHz and was down by 3 dB at around 
35 Hz and 19 kHz. 

In the manual, the frequency re- 
sponse was listed as ±3 dB from 20 
Hz to 20 kHz. And if you were to shift 
the whole frequency response curve 
upward by 3 dB, so that its flat section 
ran at +3 dB instead of acting as the 
0 -dB reference, the -3 dB points 
would indeed fall at or even a hair 
beyond the specified frequencies. 
Didn't they realize, I wondered, that a 
spec of ±3 dB implied much worse 
performance than one of +0, -3 dB, 
given the slight difference in specified 
bandwidth that would result? Even 
keeping the same frequencies and 
calling it "+0, -6 dB" would-cor- 
rectly-suggest the admirably flat re- 
sponse, which "±3 dB" does not. 

It was easy to see how this state of 
affairs had arisen. The ability of some 
high -end decks (Nakamichi's name 
comes immediately to mind) to resolve 
very high frequencies, through a canny 
combination of narrow head gaps and 
compensating EQ, had set them well 
apart from the crowd. High -frequency 
response was where it was at-com- 
petition, that is-and the also-rans 
were scrambling to cover the coveted 
specification. 

What 

Ever 

Became 

Frequency 

Respoose! 

ROBERT LONG 

Once the touchstone 
of audio, this 

important spec is on 
the endangered list. 

As I soon noticed, company after 
company was doing the same thing: 
Listing frequency response within ±3 
dB, no matter how flat or otherwise the 
trace, in order to claim a still higher 
possible frequency as within the 
deck's grasp. Shades of the battle, a 
generation ago, over amplifier power 
specs with a "±3 dB" slop factor! 

It certainly is no news to anyone in 
audio (or Audio) that differences of 
only a fraction of a dB can be per- 
ceived, at least in the "working" part of 

the frequency range, and that such 
differences create what we usually call 
"coloration." For this reason, the de- 
gree of flatness of the frequency re- 
sponse is of fundamental importance 
in audio products and has been recog- 
nized as such since audio (and Audio) 
began. Whether or not this flatness is 
maintained to extreme frequencies is 
of much less importance for two rea- 
sons: Some of the frequencies being 
bandied about in this context are de- 
monstrably beyond the hearing acuity 
of most adults, and most music makes 
relatively little demand on these ex- 
tremes. 

In fact, as properly defined, frequen- 
cy response has nothing directly to do 
with frequency; it is the range of level 
variation (that is, amplitude) in re- 
sponse that is to be expected of the 
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product. The frequency range, or 
bandwidth, over which this variation is 
of interest should be implied or speci- 
fied. For many products, a range of 20 
Hz to 20 kHz is assumed; to be pre- 
cise, however, the bandwidth should 
be spelled out. 

So when we say that a device has a 
"frequency response of ± 1 dB, 20 Hz 
to 20 kHz," the "± 1 dB" is the frequen- 
cy response, and "20 Hz to 20 kHz" is 
merely the bandwidth over which that 
frequency response applies. The cur- 
rent habit of saying "20 Hz to 20 kHz, 
± 1 dB" gets the cart before the horse, 
but at least it contains all the neces- 
sary information. 

More and more, however, one sees 
statements like, "Frequency response 
is 20 Hz to 20 kHz." Recently I did 
some writing for an audio publication 

ILLUSTRATION* PAUL BINIAS/ 

(not Audio) that included manufactur- 
er -supplied product specs. In the "fre- 
quency response" listings of the por- 
tions I examined, bandwidth figures 
outnumbered true frequency response 
by at least two to one. 

The harder it is to characterize the 
true frequency response, the more 
pressure there is to go for bandwidth 
instead, perhaps. Loudspeakers are 
particularly pesky, for example, be- 
cause their response can vary so 
much in space. Change the measure- 
ment position even slightly, and the 
response curve can look very different. 
Furthermore, many speaker response 
traces leave one at a loss to determine 
what the reference 0 -dB level should 
be. So it has become almost de ri- 
gueur to issue ratings like "60 Hz to 22 
kHz" for speakers. 

But the point is that this is not fre- 
quency response and should not be 
labelled as such. It is rated bandwidth. 
We might argue over whether band- 
width is as useful as true frequency 
response data (were it available), but I 

see no room for argument about which 
is which. 

The accuracy that is presumed in- 
herent in digital audio systems makes 
the distinction more important than 
ever. The bandwidth of all CD players 
is substantially the same in the sense 
that it is limited by low-pass filtering 
that puts the -3 dB point up around 
20 kHz, give or take an inconsequen- 
tial kilohertz. But the actual response, 
particularly in the treble, can vary from 
"perfect" by as much as 1 dB (and 
occasionally more), a difference that 
can alter how music sounds. Q 
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BUILD A 

SIMPLE 
SURROUND 

DECODER 

RIC]H[ARlD J. KAUFMAN 

ost movies today are made 
using Dolby Labs' sur- 
round sound process. Hol- 
lywood producers are bot- 

tom -line oriented and wouldn't shell out the ex- 
tra money in production costs unless the pro- 
cess not only worked but actually sold more 
tickets as well. Evidently, the impact of more 
realistic sound does increase a movie's audi- 
ence. If you have a Hi-Fi VCR, you can add 
much of the same impact to the movie video- 
tapes you play at home. 

Besides the usual right and left stereo chan- 
nels, surround sound has extra channels used 
for special effects and added spatial ambience. 
There are actually three versions of this pro- 
cess, which can have as many as six discrete 
channels. The 70 -mm prints of a film will have 
four or six channels and use magnetic sound- 
tracks. The 35 -mm prints have two optical 
soundtracks which contain a matrixed version of 
the surround sound channels. It is the 35 -mm 
soundtrack which finds its way onto videotape, 
and into your home. If you already feed the 
output from your Hi-Fi VCR through your stereo 
components, it is a relatively simple matter to 
add surround sound to your system. Units to 
dematrix soundtracks can cost several hundred 
dollars, and they sometimes need an extra am- 
plifier as well. A passive dematrixer, while not 
quite up to the standards of a digital surround 
sound processor, is still a good performer, with 
a much better cost/performance ratio. 

The circuits to dematrix surround sound de- 
velop an R - L and an L - R difference signal. 
This signal has been treated with Dolby noise 

reduction, and a modified Dolby circuit cuts the 
highs in the proper proportion. A 15- to 30-mS 
time delay is applied to these signals, and the 
highs are rolled off above 7,000 Hz. The time 
delay ensures that patrons sitting near the the- 
ater's surround speakers won't hear them be- 
fore the signal from the main speakers arrives. 
You may wish to include further bells and whis- 
tles: A subwoofer to reproduce the gut -wrench- 
ing impact of earthquakes, explosions, and car 
crashes, and a center channel to keep dialog 
centered on the screen. 

The center channel is not essential for home 
use unless your speakers are excessively far 
apart. A subwoofer is a worthwhile addition to 
most systems and would be fully compatible 
with the circuit presented here. The difference 
signals can be generated using an op -amp dif- 
ference amplifier, but there is a simpler way. 
The old DynaQuad matrix, popular in the early 
'70s during the height of quadraphonic sound, 
will produce the difference signals without using 
electronics and an extra amplifier. The circuit is 

diagrammed in Fig. 1. 

The 15-mS time delay is not as important at 
home as in a theater, where you have less 
control over the seating accommodations. It 

takes sound roughly 1 mS to travel 1 foot. If the 
surround speakers are placed 15 feet further 
behind you than the main speakers are in front 
of you, this will achieve a 15-mS delay. It also 
requires a large room, perhaps 25 feet long. 
Fortunately, compromising the time delay is not 
so disastrous in the home environment as in a 
theater; shorter distances will still give good 
results. Another expedient is to put the surround 
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speakers down the hall or in an adjoining room. 
This has produced acceptable results in small 
apartments, adding a great deal of spacious- 
ness to many a film's soundtrack. 

Rolling off the high frequencies above 7,000 
Hz in the surround speakers is the last remain- 
ing step. It could be done by putting an inductor 
in series with the surround speakers; I prefer to 
diminish the tweeters' response by mechanical 
means. Remove the grille covers from the 

speakers you intend to use for the rear channel, 
and put a piece of tightly woven fabric, as from 
a pillowcase, over the tweeters. Hold the fabric 
in place by any convenient means, such as 
tape, or place thumbtacks or staples through 
the fabric and into the baffle board. A layer of 
plastic kitchen wrap also blocks high frequen- 
cies while passing the midrange, and it may be 
used in conjunction with fabric so that fewer 
layers are required. The idea is to get most of 
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the midrange sound while muffling the 
highs. This method also makes up for 
the fact that the surround signal is Dol- 
byized, so no decoder is needed. You 
may wish to experiment with various 
amounts of covering over the tweeter; 
just how much is needed is a function 
of the particular driver you are treating 
and of the fabric covering you are us- 
ing. I suggest starting with one layer of 
pillowcase and one layer of plastic 
wrap. If this gives satisfactory results, 
go no further. 

Once the decoder is set up 
and speakers are in place, 
you'll have to experiment 
to find the optimum setting 
for the potentiometer. 

The choice of speakers for the sur- 
round channels is not terribly critical. 
They need not match your present 
speakers, which could be an expen- 
sive proposition. The surround speak- 
ers are not called on to produce much 
bass, and so they can be quite small. 

Several inexpensive models sold by 
Radio Shack will do quite nicely. Some 
have 4 -inch woofer/midranges with 1 - 

inch tweeters. Others, less expensive, 
have a single 3- or 4 -inch driver. These 
seem to roll off above 7,000 Hz, so no 
treatment will be necessary. If such 
single -driver speakers produce sur- 
round effects that are too brilliant or 
zingy, due to too good a high -frequen- 
cy response, try angling them away 
from the main listening area; the highs 
on such drivers will probably be very 
directional, and turning the speakers 
can bring out the off -axis response, 
which will have fewer highs. 

The potentiometer used for this proj- 
ect should be rated for at least 2 watts. 
Any resistance value between 25 and 
100 ohms is okay. Unfortunately, such 
pots are not all that easy to find these 
days, so some scrounging may be 
necessary. There are many potential 
sources, but Radio Shack carries a 25 - 
ohm, 2 -watt potentiometer (Catalog 
No. 271-265, for $2.99) suitable for this 
project. 

It is not necessary to mount the pot 
in a case to test out the system, though 
soldering the leads to its terminals is 
strongly urged. If you like the results, 
the pot can be mounted in a case. 
Many pots of this wattage are made for 

screwdriver adjustment rather than us- 
ing a knob mounted to a shaft. Since 
the pot will seldom be adjusted after 
the initial setup, this is no handicap. 
Terminal connectors are a nicety, and 
make the unit fully transportable. You 
can use the second set of speaker 
terminals on your amp or receiver for 
sending the signal to the surround 
speakers. This makes it possible to 
switch the unit in and out without hav- 
ing to wire in a switch. 

A cautionary note: The extra load 
imposed by the additional speakers 
may be too much for some amplifiers. 
If the manufacturer does not recom- 
mend driving extra speakers in paral- 
lel, you may have problems with less 
powerful amps. In such a case, if the 
additional speakers are more efficient 
than the main speakers, the proper 
setting of the potentiometer will assure 
a high enough load so as not to bother 
the amp. Most low -power amps will 
deliver enough current that there will 
be no problem, but for your amp's pro- 
tection, a 2 -ampere speaker fuse at the 
amp's output, which is usually provid- 
ed by the manufacturer, should be 
used. This will protect the output tran- 
sistors from burning out if called upon 
to deliver more current than they can 
handle. If you have any doubts that this 
circuit is suitable for your amplifier, 
write to the manufacturer. 

Once the decoder is set up and the 
speakers are in place, you will have to 
experiment to find the optimum setting 
of the potentiometer. Listen to an ap- 
propriate commercial videotape, a film 
whose soundtrack was recorded in 

Dolby Stereo. Turn down the level of 
the surround speakers until you are not 
normally aware of their presence but 
only hear something from behind you 
at an appropriate moment in the film. 
Ordinary stereo source material, such 
as a record or CD, can also be used to 
make the adjustment. Turn down the 
setting of the pot until the surround 
speakers just seem to disappear as a 
source of sound. You will find that 
though you don't hear them, the sound 
field seems to collapse toward the front 
of the room when they are suddenly 
disconnected. 

Some experimentation will be need- 
ed to find the proper combination of 
speaker position and level -setting to 
get the best possible surround effects, 
but the result should contribute greatly 
to your video viewing and listening 
pleasure. Q 

vvvvvvv 
This article is adapted from Richard 
Kaufman's Enhanced Sound: 22 Elec- 
tronics Projects for the Audiophile 
(TAB Books, a div. of McGraw-Hill, 
Inc., paperback, $9.95). 
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WE ASKED OUR 
TO DESIGN THE SPEAKERS 

THEY'D WANT TO OWN. 

Introducing speakers that meet the specifications 
of the most demanding audience Advent® has-our 
engineers. 

The New Vision Series"M 350 and 500 from 
Advent Two studies in high definition audio capable 
of reproducing music with astounding precision. 
Elegantly encased in sculpted teak -grain cabinetry. 

On your left are the model 350's, with our exclu- 
sive Co -active Woofer"M technology. Dual woofers 
fired through a Tiered Sound Channel"M fill a room 
with incredibly deep, rich bass. And produce a great 
soundstage no matter where the speakers are placed 
in the room. 

To your right, the model 500's. Their avant-garde 
design predicts their avant-garde technology. The 

Helmholtz resonator band pass subwoofer design 
requires minimal cone excursion which results in 
deeper, more accurate bass with less distortion. Top- 
ping off the speaker is the Advent Isolated Satellite 
Imaging Module (ISIM)TM containing a dome tweeter 
and graphite midrange for the ultimate imaging 
definition. Together, Helmholtz and ISIM's musicality 
is incomparable as is its genuine teak finish. 

Nothing, however, replaces hearing these for your- 
self. Check your dealer for the speakers that will not 
only please the demanding ear of our engineers, but 
yours. For your nearest 
dealer and free literature, 
call 1-800-477-3257. ////DVENI- 

©1991. Advent is a registered trademark of International Jensen Inc. 



EQUIPMENT PROFILE 

Manufacturer's Specifications 
Audio Section 
Power Output per Channel, 20 

Hz to 20 kHz: Main and center 
channels, 80 watts into 8 ohms or 
100 watts into 6 ohms; front and rear 

Video Section 
Composite Video Signal Level: 

1.0 V peak to peak, 75 ohms. 
S -Video Signal Level: Luminance, 

1.0 V peak to peak; chroma, 0.286 V 

peak to peak. 
Maximum Composite Video In- 

put Level: 1.5 V peak to peak. 
S/N: 50 dB. 
Frequency Response: 5 Hz to 10 

MHz, +0, -3.0 dB. 

General Specifications 
Power Requirements: 120 V, 60 

Hz, 400 watts. 
Dimensions: 171/8 in. W x 611/16 in. 

H x 187/16 in. D (43.5 cm x 17 cm 
x 46.85 cm). 

Weight: 44 lbs. (20 kg). 
Price: $1,499. 
Company Address: 6722 Orange- 

thorpe Ave., Buena Park, Cal. 
90620. 

For literature, circle No. 90 

effects channels, 25 watts into 8 

ohms or 30 watts into 6 ohms. 
Rated THD: Main and center chan- 

nels, 0.015%; front and rear effects 
channels, 0.05%. 

Dynamic Headroom: Main chan- 
nels, 2.1 dB into 8 ohms or 2.0 dB 
into 6 ohms. 

Damping Factor: Main channels, 
120. 

Frequency Response: Phono, 
RIAA ±0.5 dB; high level, 20 Hz to 
20 kHz, ± 1.0 dB. 

S/N: Phono, 86 dB; high level, 96 dB. 
Residual Noise, A -Weighted: 150 

µV. 
Input Sensitivity: Phono, 2.5 mV; 

high level, 150 mV; center and main 
in, 1.0 V. 

Maximum Phono Input at 1 kHz: 
140 mV. 

Maximum Output, Preamp Out: 
3.0 V. 

Headphone Output Level: 0.25 V 
at 1 kHz, for 8 -ohm load. 

Tone Control Range: Bass, ± 10 
dB at 50 Hz; treble, ± 10 dB at 20 
kHz; bass extension, +7 dB at 70 
Hz. 

Muting: -20 dB. 

ROCK CONCERT 
The Roxy Theatre 
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Back in 1986, Yamaha introduced what was probably the 
very first home digital sound -field processor, the DSP-1. 
Yamaha's engineers had measured the acoustical charac- 
teristics of a wide variety of concert halls and other estab- 
lishments where music was performed. Then, using digital 
signal processing and large-scale integrated circuits, they 
stored these characteristics in their first sound -field proces- 
sor so that the environments could be duplicated in a home 
listening room. Yamaha's newest processor, the DSP- 
A1000, combines the company's latest digital processor 
circuitry with a seven -channel integrated audio/video ampli- 
fier. As I quickly learned, it also employs the most sophisti- 
cated digital sound -field processing and home theater sur- 
round -sound circuitry Yamaha has ever offered. The DSP- 
A1000 features 12 -different sound -field programs and 23 
variations, including separate modes for general and ad- 
venture movies. Utilizing a combination of digital processing 
and digital Dolby Pro -Logic to create a "70mm Movie The- 
ater" setting, this all -in -one unit provides separate sets of 
information for foreground voices, special effects, and mu- 
sic and surround channels. In the seven -channel mode, 
dialog and front action are fixed at the video screen, while 
the effects are enhanced in the four available surround 
channels. A conventional Pro -Logic five -channel configura- 
tion is possible, as are four -channel arrangements (substi- 
tuting a "phantom" channel for the preferred center -channel 
speaker) and even minimal three -channel installations. 

The fixed sound fields are not limited to use with video 
sources. For music -only enjoyment, three different concert 
hall settings are provided (with two variations aOiece)-as 
well as a church environment, two types of rock concert 
environments, and modes for disco, jazz, and stadium. 
Audio/video DSP programs include "Concert Video," "TV 
Theater," "Movie Theater," and, of course, the normal and 
enhanced modes of Dolby Pro -Logic. 

The two main amplifiers and the single center -channel 
amp are designed to deliver 80 watts per channel into 8 - 
ohm loads; the four effects channels provide 25 watts each 
into 8 ohms. (Part of the DSP-A1000's substantial weight of 
44 pounds is' attributable to the massive transformer em- 
ployed in its power supply and to the anti -vibration, anti - 
resonance chassis.) In addition to supplying high power 
levels, this unit incorporates 10 audio and five video inputs 
with S -video as well as composite video jacks. Front -panel 
auxiliary terminals (including another S -video terminal) are 

A blank overlay 
lets users label 
the remote's 
programmable keys 
with whatever 
legends they want. 

provided so that you can connect the outputs of a camcord- 
er without having to access the rear panel of this amplifier. A 
motor -driven input selector can be operated at the front 
panel or via the learning -capable remote control supplied 
with the DSP-A1000. A separate record -out selector lets you 
send any signal to "VCR 1" or "Tape 1" while another 
program is being heard or viewed. 

The DSP-A1000 includes a digital test -tone generator for 
DSP and Dolby Pro -Logic, five -band center -channel equal- 
ization, three center -channel modes (normal, wide, and 
phantom), and normal and three -channel Pro -Logic modes. 
Information that appears on the multi -function display on the 
front panel can also be superimposed on the screen of your 
TV monitor, if it's connected to the Yamaha's rear -panel 
"Monitor" output jack. Additional features of this amplifier 
include bass and treble tone controls, a preamp-out/main-in 
jack set, a subwoofer output terminal with a low-pass filter, 
dynamic "Bass Extension" (which I'll discuss later), audio 
muting for the main and effects channels, and a front -panel 
headphone jack. 

Control Layout 
The upper half of the all -black front panel houses the main 

power switch, a "Tape 2 Monitor" switch, the rotary source 
selector, and the master volume control (which is calibrated 
in dB from full volume, "0," past -80 to "-co"). The central- 
ly positioned LCD display area shows selected program 
names and parameters, information about other various 
settings and adjustments, and activation of the Pro -Logic 
and sound -field processor circuits. 
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If anyone knows how to make a perfect record- 

ing, it's an audio engineer. After all, he not only 
has the benefit of years of experience working 

with the most sophisticated digital and analog re- 

cording equipment in existence, he also has the 
benefit of knowing exactly what the original music 

sounded like. 

So it stands to reason that when audio en- 

gineers make dubs of their masters, they demand 

more performance from an audio cassette than 
anyone else in the world. Which explains why, 

according to a recent independently conducted 
survey, award -winning professional recording en- 
gineers working in major studios in New York, 

Nashville and Los Angeles significantly preferred 
TDK for their audio cassette needs by a margin 
of over 50% vs. any other tape. 

What accounts for these audio experts' resound- 



ig Boys Use. 

ing endorsement of TDK? Perhaps they know that 
new TDK SA -X with its dual coating of Super 
Avilyn particles has an MOL which has been 
improved to 5.0 dB @ 315 Hz. Perhaps they know 
it has an ultra -low bias noise figure of -61.0 dB. 

Perhaps they know this translates into a dynamic 
range of 66.0 dB (the widest of any high -bias 

tape), making SA -X the perfect tape to capture 
the extra -wide dynamic range of digital recording 

sources. Or perhaps, after years of experience, 
their highly trained ears tell them all they need 
to know. So if you're looking for the best quality 
recording tape you can buy, why use what ama- 

teurs use, when you can use what the pros use. 

TDK. 
As Serious AsYouCanGet. 
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