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IT EVEN SOUNDS
PICTURE PERFECT.

If true perfection is
unattainable, they haven't
told our engineers.

Case in point. The Elite®
combination LaserDisc™/
CD player. It is arguably
the finest sight-anc-sound
machine ever created.

For one thing, it’s the
only LaserDisc player
available with digital time
base correction — which
delivers a picture with
unsurpassed brightness
and resolution. And it
features extraordinary CD

sound, semething you
won't find on any VCR.

Asa CD player, its
speciticazions would
impress even the most
ardent audiophile. So no
matter how you look at it,
the Elite CLD-91 makes
perfectly good sense.

For your nearest Elite
dealer, call 1-800-4211404.

ELITE
BY PIONEER

©1989 Pivneer Elemtronics (USA} e, Long Beach, CA
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SIGNALS & NOISE

Music from Behind the Brain
Dear Editor:

Regarding Edward T. Canby’s col-
umn in the February 1990 issue, are
we taking classical music for granted
by treating it as background noise ma-
terial? So thinks Mr. Canby, who feels
Mozart and Beethoven get no respect!
I've come to the conclusion that some
amount of listening, even if it's back-
brain listening, is better than none.

Films, art, music, and books have all
benefited from, and been hurt by,
cheap editions. This enormous distri-
bution of Western cultural artifacts, af-
forded through modern technology,
has made the artifacts disposable. A
thrice-in-a-lifetime chance to hear a
symphony is no longer the big deal that
it was in the 19th century. A Compact
Disc contains two symphonies and over
70 minutes of music, always available at
our convenience. Therefore, the music
becomes less precious. If your attention
isn't completely focused, well—there's
always next time.

However, I've found that the music
really does register in the back brain.
The next play, it usually gets my undi-
vided attention. When I'm distracted, a
composer will leave little fragments of
his music tinkling in my head, and I've
discovered that my inattention has ac-
tually enhanced my enjoyment of mu-
sic! Therefore, full attention at full audio
volume, dber alles, isn't the only way to
enjoy recorded music. A little haunting
carries a lot of magic.

George Nussbaum
New York, N.Y.

Sunbelt Show
Dear Editor:

This is to announce that the Atlanta
Audio Society, Inc. is sponsoring the
two-day Sunbelt Audio Show in Atlanta
on Saturday and Sunday, August 18th
and 19th, 1990. The show will feature
public-entry ticket sales and allow ex-
hibitor retail sales.

Space has been reserved at the Rad-
isson Inn and Conference Center in
Atlanta. A minimum of 30 guestroom-
sized spaces and 10 large-dimension
exhibit spaces will be available for
both live-demaonstration and static dis-
plays. High-end audio/video manufac-
turers, distributors, dealers, recording
companies, and audio/video publish-
ers are invited to participate.

As far as we know, ours is the first
audio society to sponsor a show of this
scale. Please write to the Sunbelt Au-
dio Show, 1160 Cumberland Rd. N.E.,
Atlanta, Ga. 30306 or call (404) 876-
5659 for further information.

Charles G. Bruce, Jr.
President, Atlanta Audio Society
Marietta, Ga.

Direct to What?
Dear Editor:

February 1990's “Spectrum” con-
tained a report on a recent “direct-to-
disc” recording session produced by
Tam Henderson of Reference Record-
ings. Mr. Henderson felt that many re-
cording companies complain that their
CDs do not sound like the original
master. He also suggested that this
particular "direct-to-disc” production
sounded exactly like the original, since
there was, in effect, no original record-
ing to begin with.

Okay so far. However, the reasons
why many manufacturers are not
pleased with the sound of their Com-
pact Discs are the failure of A/D con-
verters to maintain 16-bit linearity and
the imperfections in the analog filters
associated with them. Serious audio-
philes can certainly attest to this, and
have been complaining about it since
the first Compact Disc was auditioned.
The fact that a "direct-to-disc” session
took place in order to bypass an archi-
val (master recording) process does
not, in and of itself, guarantee accura-
cy. An analog-to-digital (A/D) step was
still necessary in order for a Compact
Disc to have been made of this perfor-
mance. Whether the Compact Disc
was ultimately manufactured as a re-
sult of an over-the-air transmission or
from an accurately archived analog-to-
digital recording, | submit that the re-
sults would have been identical!

As a publicity stunt, the effort drew
attention to the problems associated
with the front end of the digital pro-
cess. As an exercise in solid engineer-
ing practices, | would question if the
effort was worth it, particularly if there
were no corresponding benchmark ar-
chival devices available to verify the
sound of the ocriginal audio feed, as
sent by Mr. Johnson to Mr. Harley.

Brad S. Miller
By The Numbers
Incline Village, Nev.
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There can be no standard of quality
without a Reference.

This is especially true in the audio field where
everyone, from studio engineers to manufacturers and

reviewers, needs a solid benchmark for accurate sound.

For twenty years, the KEF
Reference Series has been a standard
, by which all other loudspeakers
;’ have been judged. The latest bench-
mark for loudspeakers is the KEF

Reference Series Model 105/3.

Only the KEF

Uni-Q driver

places the tweeter inside
the woofer's voice coil

The 105/ 3% draw upon
KEF’s ground-breaking
research into the interaction
of speakers and room acoustics: coupled-cavity bass
loading for deep bass from the smallest possible
enclosures; conjugate load matching, which uses
amplifier power to its full advantage and KUBE,
KEF's proprietary bass equalizer, which produces the
bass of cabinets eight times as large. The four-way
105/ 3’ are the first Reference Series speakers to use
Uni-Q technology:.

Uni-Q: the first coincident-source drivers.

KEF Uni-Q is an engineering breakthrough: the
first truly coincident-source driver.

Many audiophiles know that an ideal spezker
would be a point source; unfortunately, multiple-
driver systems cften fall far short of this ideal. With
Neodymium-Iron-Boron, the most powerful of all
magnetic materials, KEF has created a tweeter so
small that it can be placed inside the woofer’s voice
coil. In effect, every Uni-Q driver is a point source.

Moreover, the woofer cone acts as a wave guide for
the tweeter and controls its dispersion. The entire
frequency range arrives at the listener’s ears at exactly
the same time, producing seamless sound no matter
where the listener sits. Unwanted reflections w:thin
the room are actually reduced, and the music you
hear is less colored.

If you appreciate music
audition the Reference 105/3%.
For any audiophile system, they
are “standard” equipment.

KEF
The Speaker Engineers.
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Call 1-800-553-4355

For More Information

T —ITE
G’s K280
AKG’s g
Headphones
for the «
Digital Era
Now that you've upgraded
your system to include CD
technalogy, your headphones
must meet a higher standand.

That's why you need
AKG's high output parabolic
stereo headphones.

The K280 features a
computer-positioned pair
of matched transducers
in each ear cup to provide
transparent, interference-
free sound at the center
of your ear.

AKG headphones are
world-renowned in the
professional digital record-
ing industry, as backed by a
recent Billboard survey*
rating AKG headphones the most
widely used in U.S. professional
recording studios.

AKG’s K280 headphones. The
standard of quality for the digital era.

1@0 AKG

Focusing on new technology.
*Billboard's 1990 Internations! Recordng fqupment & Studo Directo~, 02, 1983 15¢:5 Averado St., San Leandro, CA 84577
© AKG 1890 ® Akustiche und Kino-Gerste GmbH. Austria [415)351-3500

Buy a CD player and you’ll
need a new music collection...

Buy a new ORTOFON
cartridge and you’ll have one.

-
g.
g.

Chances are you have a substantial investment in record albums, many
of which will never be available on CD. Raplacir:g vour Phono Cartridge
with a New Ortofon model will make these recordings sound better
than ever before. So before spending hundyeds of dollars on CD equip-
ment and recordings, why not invest in something to give new life to
your music library? Ortofon cartridge prizes start at less than the cost
of 3 Compact Discs! For more information, contact:

Ortofon Inc., 122 Dupont Street, Plainview. NY 11803
516-349-918D
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Readers report that both
the LP and Prof. Lirpa are

dead. But are these reports
completely accurate?

On Death and Lying
Dear Editor:

At long last, there is word of Prof. |.
Lirpa. | learned from lyam, a close
cousin of his, that Lirpa is dead. lyam
said Lirpa was involved in a head-on
collision with his new Vehicular Com-
pact Disc Reproduction System
(VCDRS). Also, he told me that we
should not grieve for Lirpa because he
was dangerous. He was fiendishly
clever, as were the devices which he
cooked up and you unwittingly pub-
lished. Now I ask you, why did no one
write to say whether or not these con-
coctions worked? ['ll tell you. They
were designed to self-destruct, with a
large explosion. That's why no one
wrote. The fiend!

Also, he had become boring, which
is more reason not to grieve. But | must
warn you: Should you receive a com-
munication from someone who claims
to be Lirpa but is not dead, don't be-
lieve him. On top of everything else,
the man was an impostor and a liar.

Have a nice day.

Ahyim Khid'n
Big Bull, Mont.

Editor's Note: False reports of Prof. |
Lirpa’'s death are as common as multi-
path in New York City and, likewise
should be tuned out. As for your claims
of self-destructing equipment, we have
always known that Lirpa wanted audio-
philes to get a bang out of his prod-
ucts, but such “explosive" allegations
are totally unfounded. In fact, | am right
now listening to a CD on Lirpa’s out-
standing VCDRS (reviewed in the April
issue), and | have had absolutely no
probl

R.LP. LP?
Dear Editor:

With regard to the letter from Lloyd
E. Townsend, Jr. about the price of
records in stores versus the price from
clubs and independents (January), the
bottom line is: Who cares about the
price of records? LPs are dead.

In most places where | shop, the
CDs are less than $10. Trying to pawn
off btack plastic at any price shouid be
illegal. | have not listened to any of my
records in years. Even at $2 apiece, |
don’'t want them.

C. Engebretsen
Hamilton Square, N.J.
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How to make an Onkyo receiver as good as its competition.

~ Substitute smaller,
less efficient heat sink

If we wanted to make an Onkyo receiver as good sacrificed. After all, if we're not concerned with per-
as our competition, it wouldn't be too hard. formance, why should we bother with convenience?
First, we'd remove our proprietary heavy duty As a finishing touch, faceplates & chassis would be
transformer, replacing it with a commonly used plastic instead of metal. True, that wouldn't give us
smaller version. Unfortunately, this means less the same structural integrity. But we'd be cutting
current capability, resulting in compromised low somany other corners you'd probably never
impedance performance and compressed musical notice the difference.

dynamics. Sonic anemia Now, we could do all these things to an Onkyo
Next, we'd substitute a much lighter, cheaper heat receiver. But then we wouldn’t have a component
sink. Of course, this greatly increases the chance as extraordinary as our new TX-866, with 185 watts
of thermal overload when the music’s cooking, but per channel of dynamic power, plus the ultimate in
since we'd already be using a low capacity room-to-room musical control.
transformer, the music would

At Onkyo, all our receivers
are built to be better.

And, that's a difference
you can hear—and see.

only be half baked anyway.

Room-to-rodm remote
capability would have to be

For More Information
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JOSEPH GIOVANELLI

Loss of Phono Output

Q. I have a problem with my turnta-
ble. Recently, between records, the
sound disappeared. When | turned the
volume way up, | could hear very faint
sound. Does this suggest what the
problem may be? The rest of my sys-
tem works fine. Could the phono button
on my receiver be defective? The sty-
lus is new, and the cartridge leads look
fine and are snugly connected to their
terminals. No, | didn't have the tape
monitor button pressed on my receiv-
er.—H. Moski, Branford, Conn.

A. Any number of things could have
gone wrong.

If your turntable mutes between rec-
ords, it is possible that the contacts
which short the cartridge output during
this time are not reopening. You will
have to examine the mechanism to see
how the muting is accomplished. A
“follower” may have become distorted
in some way, preventing it from riding
on the cam that normally forces the
muting contacts apart during play.

Yes, the phono switch on your re-
ceiver could be defective. It's also pos-
sible that its contacts could be dirty,
but | think this is not the case when
both channels have failed at the same
time. If dirt were the problem, one
channel would probably still play prop-
erly, or you might hear distortion rather
than silence from one or both chan-
nels. Contact cleaning sprays are
available for cleaning dirty or oxidized
contacts, however.

Perhaps an IC common to both phe-
nograph channels has failed.

If you can obtain a second receiver/
integrated amplifier, connect the turn-
table to it and see if your records play
normally. If they do, you will know that
nothing is wrong with the turntable. If
you are greeted with silence, the turn-
table needs repair.

Audio Quality and
Wall Plug Polarity

Q. My question concerns some very
subtle and yet musically significant
changes that | perceive when | reverse
the power-line plug of either my tube or
my solid-state amplifier. With a certain
polarity, the sound quality appears to
be better focused and have better
depth, imagery, and transparency than
when the plug is inserted with the op-
posite orientation. A few “reversals”

will usually indicate to me which is the
preferred one. Is there a scientific ex-
planation of this phenomenon?—John
J. Serocki, Rolling Meadows, ll.

A. | can't imagine why or how re-
versing the polarity of the wall plug will
bring about sonic differences. About
all | can suggest is that perhaps there
is a slight background hum with the
plug polarized in a certain direction;
when the plug is reversed, the hum
disappears. The hum might not have
been noticeable, yet with it gone, you
might hear a more open sound. Such a
small amount of hum probably could
mask some of the subtler elements of
the music.

Poor VCR Audio Performance

Q. ! recently purchased a receiver
which included surround sound as well
as phantorn stereo. The sound is fan-
tastic! Well, mostly. When | use either
the VCR or cable TV, | lose a great deal
of highs and deep bass. | tried the
phantom mode, and the same thing
occurs. Is there any way to obtain the
same response from a VCR or from
cable as | do from other program
sources?—John Tallarico, Staten Is-
land, N.Y.

A. The average VCR tends to be
deficient in deep bass. Treble is also a
problem, especially when it is operat-
ed at low tape speed. A Beta Hi-Fi or
VHS Hi-Fi machine will solve these
problems so long as the audio on the
tapes you play is recorded using the
Hi-Fi format rather than the standard,
longitudinal track.

All too often, TV sources tend not to
have a really wide frequency re-
sponse. If you record from such
sources—even with the best available
recorder—the audio performance is
likely to be less than fulfiling. If the
audio is not acceptable to start with,
phantom stereo won't improve it.

Some improvement is possible by
using a graphic equalizer. You may,
however, begin to hear buzz and hiss if
the highs are boosted too much: hum
may be a problem at times if bass is
boosted significantly. Experiment. 4

If you have a problem or question about audio,
write to Mr. Joseph Giovanelli at AUDIO Maga-
zine, 1633 Broadway, New York, N.Y. 10018. All
letters are answered. Please enclose a
stamped, self-addressed envelope.
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QNNOUNCING THE BRYSTON TWENTY

YEAR WARRANTY

For over a quarter-century Bryston has been
committed to designing and producing audio
products with musical accuracy, reliability and
value as our primary focus. It is widely known
that Bryston’s policy on the warranty of our
products has always been extremely generous if
ever required. To further enhance our long term
commitment Bryston is instituting a 20 year
warranty program as of January Ist, 1990. This,
as far as we know, is a first in our industry and
as such will further demonstrate our continuing

dedication to our products and customers.

Musical accuracy is reflected throughout all
Bryston power amplifiers. This includes the
necessity for wide-band transient accuracy, open
linearity ahead of closed

loop loop

Bryston 10B electronic crossover

specifications, and power supply design as an
integral part of the overall sonic and electrical

performance of a power amplifier.

We have found that a simple carbon film
resistor can contribute more static distortion to a

signal than the entire circuitry of the amplifier.

Enter No. 13 on Reader Service Card

Bryston 12B pre-amplifier

We discovered that some parameters of
transistors must be controlled as much as 100
times more closely before their contribution to

audible distortion is rendered negligible.

Each of the steps or stages in every Bryston
amplifier, from the input section to the output
section, without exception, are designed to
optimize the musical experience. Bryston takes
very seriously the correct functioning and long

term reliability of its products.

This new twenty year warranty is also
retroactive. It includes all audio products
previously manufactured and sold under the
Bryston name. This warranty is also fully
transferable from first owner to any subsequent

owners.

Bryston has always been dedicated to
designing and producing audio power
amplifiers, crossovers, and pre-amplifiers that
deliver uncompromised performance,
outstanding reliability and exceptional value.
We believe our new 20 year warranty is one
more example of our conlinuing commitment to

this ideal.

Bryston Marketing Ltd.
Tel: (416) 746-0300 Fax: {416) 746-0308
Brystonvermont Ltd. Tel: 1-800-223-6159

For More Information
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MusIC to your ears

ARCAM

AUDIOPHILE PRODUCTS
BY A&R CAMBRIDGE

' .
A

Arcam has a 12 year record of
building affordable, no
nonsense, performance hi-fi
products. Arcam Amps, Tuners,
CD players & Outboard D to A
Converters are famous for
design and construction quality
that insures great sound and a
lifetime of listening pleasure.
Elegant in its simplicity, an
Arcam in your system is
“'music to your ears."”

-Audi nflux-Corporation-

IMPORTERS OF AUDIOPHILE PRODUCTS
PO Box 331 Highland Lakes NJ 07422 (201) 764-8958

TAPE GUIDE

HERMAN BURSTEIN

Enter No. 8 on Reader Service Card

CLASSICAL MUGS

These distinctive 12-ounce English
Ironstone mugs with large grip handles |
boast the logo of your favorite magazine |
Available in set of two (black and gray) ‘
#65MUGS2  $16.95 ($3.00)

To order, call our TOLL FREE lines. We
accept Visa, MasterCard and American
Express, or send a check plus shipping
and handling to AUDIO, PO. Box #765,
Holmes, PA 19043

ORDER TOLL FREE
800-345-8112

A Tangential Question

Q. Which would you buy to begin a
Stereo system: A receiver or a separate
tuner, preamp, and power amp? (Price
is important. )—Eddie Crawford, Tusca-
loosa, Ala.

A. While your question is not directly
related to tape recording, it is a pivotal
question for audiophiles, and | would
like to answer it. | vote for a receiver,
particularly if price is important. In fact,
| might vote for a receiver even if price
were a secondary consideration, be-
cause good-quality receivers today
can pretty much rival the performance
of separate components. Another im-
portant advantage, in many cases, is
that a receiver saves space. Consider-
ing that one may need room for a CD
player, turntable, cassette deck, and
quite possibly other components—par-
ticularly signal processors—it may be
quite a boon to combine three compo-
nents into one chassis.

Open Reel vs. Cassette

Q. I am using an old open-reel deck
for recording and playing old radio
programs. My format is similar to that
of other collectors: | tape four monc
tracks onto a single reel. | can really
pack a lot of shows—12 half-hour pro-
grams—onto an 1,800-foot reel at 3%
ips, and using white-box tape enables
me to get by very cheaply.

The point of all this is: By saving a
few dollars on tape right now, am |
investing time and money in a dead
technology? | could record these
shows onto cassette in a similar man-
ner—four separate mono tracks—but !
worry about not having enough tape tc
cover a show and being vulnerable tc
tape dropout. | know my present deck
will eventually stop working, and | wor-
ry about the availability of open-ree/
decks, at least in my price range. Wil
new open-reel decks still be available
in 10 years? While my collection is
small at this time—about 50 reels—i
can see the possibility of eventually
having several hundred reels dedicat-
ed to old radio shows. What are your
views on the question of open reel ver-
sus cassette for my expanding li-
brary?—Steve Mallon, Chicago, lIl.

A. | am inclined to believe that open-
reel decks, including those intended
for home use, will be with us for a

considerable time—likely beyond 10

years. After all, they provide substan-
tial advantages over cassette decks,
such as higher quality (although the
difference may be hard to discern
when you are dealing with top-flight
cassette decks), ease of editing, long-
er operating time in a single tape di-
rection, better tape motion, and so on.

On the other hand, as you recog-
nize, the prices of "good" open-reel
decks are well above those of “good”
cassette decks. If we extrapolate into
the future, we can expect the price
differential to increase. Therefore, { am
inclined to advise you to shift to cas-
settes. While your open-reel deck is
still in good repair, you can dub onto
cassettes. For $300 or less, you should
be able to get all the quality you need
for your purpose, possibly even better
than your open-reel deck’s.

The disadvantage of cassettes is
that you will get much less recording
time per tape. If you use C-120 cas-
settes—which now yield quite satisfac-
tory results, according to a number of
readers—you will get two hours per
cassette, instead of the six-plus hours
that an 1,800-foot open reel provides
at 3% ips. However, this disadvantage
is partly overcome by the fact that a
cassette takes up considerably less
storage space than does a 7-inch reel.

| am puzzled by your statement
about recording four mono tracks onto
cassette, however. Possibly an excep-
tion exists, but none of the cassette
decks | know of permit recording one
track at a time. They record two (ste-
reo) tracks in one direction and then
two in the other. If a deck could record
one track at a time, or if you could
modify a deck to do so, you would
have a problem: Tracks one and two
are very close together, and so are
tracks three and four. Hence, you will
tend to have adjacent-channel spill-
over between tracks one and two and
between tracks three and four. Such
spillover doesn’t matter much with ste-
reo—particularly since it occurs mostly
at low frequencies—but it would be
quite annoying with two unrelated
mono tracks. 4

If you have a problem or question on tape
recording, write to Mr. Herman Burstein at AU-
D10, 1633 Broadway, New York, N.Y. 10019. All
letters are answered. Please enclose a
stamped, self-addressed envelope.
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THE ULTIMATE COMPONENT
FOR THE ULTIMATE SYSTEM.

Cassette sonics redes-gned. Redefined. Reaizna
a periection in tune with today’s advaiced audia
equipment and todays advanced ligener. Thats
Suono. Irnovative cassette technoicgy that i
settingthe world on its 2ar. With metal tase pero m-
arce et its paak--holding more sound, handl ng
more voume, for never before depth, dynamics enz
clarity. With & revolutionary 3-D domed shell tha:
makes modulation naise a thing of te past ena
Suono the cassette of te future. The Liimate >cm
ponent for tre ultimace listening
experience. That's Swono, the

world's most advanced audio

cassstie
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RESHAPING THE FBTURE OF CASSETTES
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At Altec Lansing, we think it's time you
had a hand in what you hear. That’s
the idea behind the new Altec 511
Tower, the first loudspeaker that gives
you total control of amplification,
tonal balance and imaging for each
midrange, tweeter, upper bass and
woofer. The result is a sound system

e oumad e msc AN NHEARD OF
o cuerytung from Yoo~ ADVANCE IN
e vay you vant & AU TECHNOLOGY,

making, this towering achievement
lets the discriminating audiophile SPEAIERS
choose between single, bi, tri
or quad amplification and
an impressive range of tonal THAFF LISTEN
balance levels, all through a simple
control panel. So now, you can tell TO YOU
j ", the philharmonic how
to conduct itself.
The remarkable 511
‘Tower is one of twelve
new Altec Lansing

speakers, all designed to reproduce
sound with unheard-of accuracy.

If the new 511 sounds good, E_

call 1-800-Altec 88 for the dealer
nearest you. Then take a “‘_—

pair home and tell them *ﬁ_ =%
what you want to hear. &= =

LOUDSPEAKERS FOR THE
WELLTRAINED EAR.
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THE BOOKSHELF

MUSIC, MEISTER

N R e = P SRR 5 . 54t 56 555 A

vironments, Sound Sources and Micro-
phone Techniques by Michael Dick-
reiter (translated from the German by
Stephen Temmer). Temmer Enter-
prises, 141 pp.; softcover, $19.95;
hardcover, $34.95. (Available from
Temmer Enterprises, 767 Greenwich
St., New York, N.Y. 10014.)

For some decades, tonmeister train-
ing in Germany has provided the nex-
us between audio technology and the
musical/artistic judgments which make
for successful recording and broad-
cast engineering. Michael Dickreiter is
a product of such training and is cur-
rently on the staff of the teaching facili-
ty of the German Broadcast Systems in
Nuremberg. While the complete ton-
meister course includes rigorous musi-
cal training, it is the technical side of
the discipline which is the subject of
Dickreiter's book.

Stephen Temmer is well known to
the international audio community,
largely through his pursuit of high stan-
dards in the studio technologies of
disc mastering and microphones.
Since his retirement from Gotham Au-
dio, he has taken up a number of proj-
ects of personal and technical interest.
If his translation of the Dickreiter book
is an indication of what is to come, we
should all be grateful.

In the author's 1983 preface, he
states that the essential aim of this
book is to relate recording environ-
ment, sound source, and microphone
technique as the integral topics they
are. Matters of console architecture,
recorders, signal processing, and the
like are not covered here because they
are secondary to the task at hand. The
book concentrates on three major ar-
eas: The recording environment,
sound sources, and microphone pick-
up. | will cover each of these in detail.

The book begins with the definition
and properties of sound waves. The
author covers the wide range of wave-
lengths encountered in acoustics,
stressing the wavelength dependence
of the acoustical phenomena of ab-
sorption, reflection, and diffraction.
Sound fields are treated in the broad
terms of direct and reverberant com-
ponents, as well as in the specific psy-
chological terms of sound coloration,
spatial impression, and localization.

e TR A A L B W e e e T T ¥
Tonmeister Technology: Recording En-

The acoustical requirements for music
are covered in detail, with practical
emphasis on reverberation as a func-
tion of room size and on the notion of
reverberation radius. This last concept
is then related to the various directional
microphone patterns, noting their ca-
pability of altering the effective rever-
beration radius through their various
on-axis and random-incidence sensi-
tivities.

The section on sound sources be-
gins with a discussion of the various
kinds of musical ensembles, both large

and small. Such matters as instrumen-
tation, seating plans, and dynamic
range are treated; this is followed by a
general discussion of steady-state
tone analysis, including a useful dis-
play of formants (characteristic colors)
of the major instrumental groups. Over-
all frequency and dynamic range prop-
erties of the major groups are present-
ed, as are the notions of level, loud-
ness, and the effects of dynamics on
instrumental timbre. Dickreiter details
the basic acoustics, playing tech-
niques, and radiating characteristics of
each major group of instruments. The
first two sections account for slightly
less than half of Tonmeister Technoi-
ogy’s content, and of course may be
viewed as prerequisites to the book's
major technical thrust.

Microphones are analyzed in detail,
in terms of operating principles, basic
patterns, frequency response, and de-
partures from ideal performance. The

fundamentals of spatial hearing, both |
in nature and via two loudspeakers,
lead naturally to an overview of stereo
recording. The basic techniques of co-
incident (X-Y), spaced (A-B), and artifi-
cial-head recording are treated in
terms of their fundamental localization
(spatial) characteristics, mono com-
patibility, signal coherence, channel
correlation, and general application.
Methods of stereo signal monitoring
are covered in terms of standard level
metering and correlation metering, as
well as acoustical monitoring require-
ments.

Following this introductory section,
intensity stereo, in both X-Y and M-S
forms, is analyzed in detail. Studio set-
up methods are presented, and the
user is given hints on adjusting the
microphones for optimum image width
on the “stereo horizon" (stereo sound-
stage). Graphic material covers each
step here, and various X-Y pairs are
shown in their equivalent M-S forms
and their useful stereo pickup angles.
Practical advice is given regarding ste-
reo stage width for various sound
sources, and the all-important obser-
vation is made that only diffuse (reflect-
ed or reverberant) sound should reach
the mikes outside the main pickup an-
gle. The author clearly points out the
following advantages of M-S over X-Y:

® Remote control of pickup angle.
(With X-Y, the microphones them-
selves have to be physically adjusted.)

e Clarity of mid-stage images due to
the fact that those images lie on the
main axis of the M microphone. (In X-Y,
the mid-stage events are picked up
from off-axis directions by both micro-
phones, thus incurring some risk of off-
axis coloration for those images.)

e Flexibility in creating a wide range
of useful patterns, as required by the
recording venue. (In X-Y, each desired
pattern requires an actual pair of mi-
crophones with that pattern.)

Multi-track recording is discussed as
another method of using intensity rela-
tionships in creating an array of stereo
images via panpots. The ideal require-
ments set down by the author are:

® Fach microphone should essen-
tially pick up sound from one instru-
ment, so that leakage and off-axis col-
oration are minimized.

® The musicians should be placed
in the studio so that louder instruments
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Tonmeister Technology is an
accessible and valuable book
for the lay person as well as
the recording engineer.

do not swamp out the softer ones be-
cause of proximity; acoustical baffles
are helpful here. (At the same time, the
maintenance of eye contact between
the players is essential.)

® Directional microphones should
be used almost exclusively to minimize

® Mikes should be closely placed—
even directly on the instrument—for
greater presence.

The author further points out that such
techniques are quite useful today be-
cause many audio/video productions
demand post-processing that cannot

The spaced, or A-B, technique is
then discussed. Here, microphones
are placed sufficiently far apart so that
localization on the stereo stage is high-
ly dependent on timing cues picked up
by the microphone pair. The advan-
tages and disadvantages of this meth-

leakage. easily be envisioned beforehand.

The Nex

Generation
The DQ-20

Imagine a speaker system that delivers
transparent imaging, accurate di-
mensionality in width, height and depth,
combined with harmonic integrity and
dynamic power.

The Dahlquist DQ-10, the original Phased
Array dynamic speaker system, became a
legend in its own time. This seminal design
employed many of the concepts which are still
at the leading edge of loudspeaker design.
The importance of low diffraction distortion
and correctinter-driver time delay were certainly
popularized by the DQ-10.

The DQ-10has been replaced by the DQ-20.
Three extraordinary drivers have been combin-
ed with advanced enclosure technology to
cover a wider range with greater efficiency
than was possible with the DQ-10. The same
attention to diffraction control and time delay
distortlon allows the DQ-20 to provide the
expanded open window on the soundstage for
which Dahiquist Is famous.

Clearly superior, the DQ-20
stands as !

od are fully detailed.

Dickreiter then turns to the subject of
quasi-coincident microphone arrays
(here referred to as “mixed stereo
techniques™), in which both amplitude
and time differences contribute to ste-
reo localization through spacing of the
microphone pair at about ear distance.
Both splayed directional microphones
and omni microphones with a baffle
between them can be used to achieve
the desired left/right amplitude differ-
entiation.

For each of these many techniques,
the author clearly explains the advan-
tages and the problems, giving the
reader a clear idea of when to use a
specific technique.

The use of accent microphones
(here called “support” microphones) is
given a thorough treatment and should
be required reading for all audiophiles
who damn the idea outright. It is true
that a heavy hand on accent micro-
phones can ruin a recording, but if this
technique is properly implemented, al-
most any recording involving large re-
sources can be made better.

Accent microphones are subsidiary
to the main pickup array and are in-
tended to contribute to the stereo pre-
sentation in the following ways:

® Adding clarity and presence. The
main stereo pickup microphones are
normally much closer to the front of the
orchestra than they are to the middle
and back. Thus, there is a chance that
the instruments farther away will be
picked up with less presence. A prop-
erly spaced subsidiary stereo pair,
back in the orchestra, will correct this.
The job is made easier for the tonmeis-
ter if the subsidiary microphones are
delayed electronically so that normal
timing cues are left intact.

e Correcting subtle balance prob-
lems. Many times, and for many rea-
sons, a given player or section may
need to be recorded at a higher level
for proper musical balance.

® Assisting in localization. Either in
stereo pairs or in mono, support micro-
phones can help define image posi-
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Paula Abdul—Forever Your
Girl. Cold Hearted; Straight
Up; more. (Virgin) ~ 374.637

Joey Defrancesco—
Where Were You?
(Columbia) 404-939

Blue Oyster Cult—Career
Of Evil: The Metal Years
(Columbia) 404-87
John Wesley Harding
{Sire/Reprise) 404-509
Calloway—All The Wny
(Solar/Epic) 4044
Michet’le (Ruthless)

404

Flashback—Original
Soundtrack ) 404400
D.R.J.—Thrash Zone
(Enigma/Metal Blade)
404-012

Earth, Wind & Fire—
Heritage (Columbia)}
404

3rd Bass—The Cactus
Album (Def Jam/Columbia)
403-436

The Kinks—UK Live
(MCA) 403-
Queen Latitah—Al Hail
The Queen (Tommy Boy)
403-28

The Fixx—One ThmgA
Leads To Another (M )

Son Ot “Movlies Go To
The Opera’ —Various

Artists (Angel) 404-665
Dave Grusin—The
Fabulous Baker Boys
Soundtrack (GRP) 402-958

Louis Armstrong—The
Best Of The Decca Years -
The Singer (Decca)
402-941
Chunky A—Large Andin
Charge (MCA)  402-875
Oran “Juice’ Jones—To
Be Immortal (OBCL)
402-784
Gipsy KIngs—Mosalque
(Elektra/Musician) 402:727
Livingston Taylor—Life is
Good (Crat) 402-669
Eiliot Easton—The
Collection (EM! America)
404-883

DISCS, DISCS, DISCS, DISCS!

PICK ANY 8 CDs _
FOR A PENNY /

plus shipping/handling with membership. Details on other si

PLUS A CHANCE TO GET ONE MOR

“«

Tom Petty—Full Moon Fever.
Free Fallin; Love Is A Long Road;
plus many more. (MCA) 382.184

Alannah Miles (Atlantic)
404-475

George Harrison—Best
Of Dark Horse 1976-1989
(Dark Horse) 402-594

Crosby, Stills, Nash And
Young—Deja Vu (Atlanhc)
404-20

Jim Croce—Jim Croce
Live: The Final Tour (Saja)
3-15

élml Hendﬂx—Eaﬂy
(Speaal Music Co.)
402-677
Allce Cooper—School’s
Out (Warner Bros.) 402-844
Eagles—Live (Elekira)
400-713/390:716
Joe Cocker—Mad Dogs
And Englishmen (A&%

Tommy Bo! |In—The
Ultimate... (Geﬂen)
9-486/399-485

The Band—To Kingdom
Come...The Definitive
Collection (Capitol)
388-181/398-180
The Best Of The Dregs—
Divided We Stand (Arista)
386-979

Bo Diddley Is A
Gunsilnger (Chess)
379-677
Grateful Dead—Skeletons
From The Closet
(Warner Bros.) 378-406
Roy Orbison—The All-
Time Hits, Vols. 1& 2
{Columbia Special Prod.)
377-945

The Who—Who's Better,
Who's Best (MCA) 376-657
Jerry Lee Lewis—18
Original Sun Greatest Hlts
(Rhino) 369-1
The Very Best of Poco
(Epic) 367-623

Milli Vanitii—Girl You
Know It's True (Arista)
379-610

k.d. lang And The
Reclines—Absolute Torch
& Twang (Sire) 381-624

Kaoma—Werid Beat (Epic)
402-800

Marvin Gaye—Greatest
Hits (Motown) 367-565
Joni Mitchedl—Blue
(Reprise) 365-411
Trattic—John Barleycorn
Must Die (Iskind) 364-935
Van Morrison—Astral
Weeks (Warner Bros )

364-

Little Feat—Dixie Chicken
(Warner Bros.} 363-515

Best Of The Doors
(Elektra) 357-616/397-612
Aretha Frarkiin—30
Greatest Hits (Atlantic)
350-793/390-799
Rolling Stones—Exile On
Main Street
(Rolling Stones Rec.)
350:652
Rolling Stones—Sticky
Fingers (Rolling
Stones Rec.} 350-645
Jody Watley—You Wanna
Danoe With Me? (MCA)
610

r_________

Eric CIapton—Jou rneyman.
Bad Love; Pretending; Old
Love; etc. (Warner Bros) 4

Kravitz—Let Love
irgir) 401-893
Best Of Procol Harum
(A&M) 344-
The Byrds—Greatest Hits
(Columbia) 342-501
8ad Company—10 From 6

Len
Rule

(Atlantic) 341-313
A Decade Of Steely Dan
(MCA) 341-073
Best Of Kansas®

(CBS Assoc.) 327-742
Joe Cocker—Greatest
Hits (A&M) 320-911

Motown'’s 25 #1 Hits
(Motown) 319-996/399-998
Elton John—Greatest Hits
(MCA) 319-541
Creedence Clearwater
Revival—20 Greatest Hits
(Fantasy) 308-049
The Best Of Emerson,
Lake & Palmer (Atlantic)
306

Barbra Streisand—A
Collection: Greatest Hits
(Columbia) 401141

Billy Joel—Storm Front.
We Didn't Start The Fire,
00.457 more (Columbia) 387.902 more. (MCA)

Robert Palmer—
Addictions, Volume One
(Islana) 400-93
XYZ (Enigma) 402-024
David Benoit—Waiting
For Spring (GRP) 401-901
Rush—Presto (Allamic)
401

Pat Bana\ar—Best Shots
{Chrysalis) 401-646
Yo-Yo Ma—Great Cello
Concertos {CBS Master)
401-

Best Of The Canadian
Brass (CBS Masterworks)
401-596
Best Of The Grateful
Dead (Warner Bros.)
291

Best Of The Doobie Bros.
(Warner Bros ) 291-278
Simon & Garfunkel—
Greatast Hits (Columbia)
219-477

Paul Simon—Negotiations

And Love Songs
(Warner Bros.) 400-721

BUSINESS REPLY MAIL

FIRST CLASS PERMIT NO 660 TERRE HAUTE, IN

POSTAGE WiLL BE PAID BY ADDRESSEE

ColumbiaHouse

1400 NORTH FRUITRIDGE AVENUE

TERRE HAUTE, IN 47812-9202

Bobby Brown—Dance...
Ya Know It. On Our Own;
402.602 Tnl; etc. (Elektra)

. ol

S STED

Motley Crie—Dr. Feeigood.
Title cut plus Without You;
387.944

The Best Of Luther
vandross—The Best Of
Love (Epic)
400-473/390-476
Kenny G Live (Arista)

Jeffrey Tma—Haydn
Symphonies No. 99 In Flat
&101In D "The Clock”
English Chamber
Orchestra (Angel) 402:537
Enrique Batiz—The
Afternoon Of A Faun Sym.
Orch. Of The State Ot
Mexico (Musicmaslers)
402-255

Benny Goodman—Benny
Goodman: Private
Collectian/ Beethoven,
Brahms, & Weber
Berkshire Quartet/Leon
Pommers, Piano
(Mus-cmaslers)
214/392-217

Brahms: V|o|m Concerto;
8ruch: Concerto No.1.
Nadja Salerno-
Sonnenberg; Edo De
Waart and Minnesota
Orch.(Angel) 400-135

NO POSTAGE
NECESSARY
IF MAILED
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Mark Knopfler—L ast Exit
To Brooklyn (Warner Bros.)
389-536

Youssou N’ Dour—The
Lion (Virgin) 384-362
DJ Jazzy Jeff & Fresh
Prince—And In This
Corner (Jive/RCA) 400-838

Don McLean—For The
Memories Volume 1 & 2
(Gold Castle)

401-224

Michael Bolton—Soul
Provider (Columbia)
383

Joan Baez—Speaking Of
Dreams (Gold Castle)
401-216
Chicago—Greatest Hits
1982-1989 (Reprise)
401-166
Do The Right Thing—
Original Sound Track
Featuring: Branford
Marsalis (Columbia)
401-117

77

Billy Ocean—Greatest
Hits (Jive/RCA)  400-879
The Rippingtons—
Kilimanjaro (GRP) 400-853
Melissa Etheridge—
Brave And Crazy (Island)
388-090

ung MC—Stone Cold Rhymin’. Bust A
Move; Non-Stop; etc. (Delicious Vinyl) 400.085

ANY 8 CDs FOR A PENNY

Taylor Dayne—Can't Fight
Fate (Arista) 388-017
Belinda Carlisie—
Runaway Horses (MCA)
400-788
Reba McEntire—Live
(MCA) 400-739
Joe Satriani—Flying In A
Blue Dream (Relativity)
400+

Lee Rittenour—Color Rit
(GRP) 400-051
Dave Grusin—Migration
(GRP) 400-
Nick Lowe—Basher: The
Best Of Nick Lowe
(Columbia) 400-002
Michel Camilo—On Fire
(Epic) 389-999
Earl Klugh—Solo Guitar
(Warner Bros.) 389-932
N.R.B.Q.—Wild Weekend
(Virgin) 389-882
Randy Travis—No Holdin’
Back (Warner Bros.)
389-767
Terence Trent D' Arby—
Neither Fish Nor Fles!
(Columtxa) 389726
Bob Dyian—Oh Mercy
(Columbia) 389-262
Car&onten—Lovelines
(A&M) 388-942

Bad English (Epic)
383-463

Barry White—The Man is
Back! (A&M) 388-843
Ligzt: Piano Sonata;

3 Petrarca Sonnets; more.
Vladimir Feltsman, Piano
(CBS Master.) 388-538
Rickie Lee Jones—Flying
Cowboys (Geffen) 388-19¢
Yeliowjackets—The Spin
(MCA) 388-17.

Jethro Tull—Rock Island
(Chrysalis) 388-157
Nell Young—Freedom
(Reprise} 388-132
Lou Gramm—Long Hard
Look (Atlantic) 388-108
Tracy Chapman—
Crossroads (Elektra)
387-951

Janet Jackson—Rhythm Nation 1814.
Miss You Much; plus more. (A&M) 388.918

Aerosmith—Pump. e n A aror,'
Janies Got A Gun; etc. (Geffen) 388.009

On The Cutting Edge

Toad, The Wet S ket
—Pale (Columbia) 404-889
The Blue Nile—Hats
(A&M) 404-525
Julia Fordham—Porcelain
(virgin) 404-418
They Might Be Giants—
Flood (Elekira) ~ 404-376
Paul Carrack—Groove
Approved (Chrysalis)
401-257
Kate Bush—The Sensual
World (Columbia) 401-232

Erasure—wild!
(Reprise/Sire) 400-820
The Psychedelic Furs—

Book Ot Days (Columbia)
400-689

The Alarm—Change
(.R.S) 400-
Indigo Girls—Stran
(Epic)
Max Q (Atiantic)  400-077
The Residents—The King
And Eye (Enigma) 400-036
Laurie Anderson—
Strange Angels
(Warner Bros.) 389-940
Vitamin Z—Sharp Stone
Rain (Geffen) 389601
ian McCulloch—
Candleland (Sire/Reprise)
389-593

Fire
-333

The Jesus And Mary
Chain—Automatic
(Warner Bros.) 389-551

David Byrne—Rei Momo

(Sire) 389-494
The Smithereens )
(Capitol) 389-387

Red Hot Chili Peppers—
Mother's Milk (EMI)
389-

Big Audlo Dynamite—
atop Phoenix
(Columbia) 388-215
Camper Van Beethoven
—Key Lime Pie (Virgin)
388-074

Squeeze—Frank (A&M)
388-058

Chris isaak—Heart
Shaped World (Reprise)
386:144

Paul Kelly And The
Messengers—So Much
Water So Close To Home
(A&M) 384-321
an Ferry / Roxy Muslc
—Street Life (Reprise)
384230

Peter Gabrlel—Passion
(Geften) -810

Lloyd Coie & The
Commotions—1984-1989
{Capitol) 383-778
Plxies—Doolittle (Elektra)

382-887
The Cure—Disintegration
(Elektra) 382:093
10,000 Maniacs—Blind
Man's Zoo (Elektra)

382:077
Indigo Girls (Epic)381-269
Lou Reed—New York

(Sire) 378-216
R.E.M.—Green
(Warner Bros.) 375-162

R.E.M.—Eponymous
(LR.S) 374-

Dino—24/7
(4th & Broadway/Istand)
387-415

24-7 SP4Z—Harder Than
You (In Effect/Relativity)
387-373
Jimmy Buffett—Off To
See The Lizard (MCA)
387

Dave Edmunds—Closer
To The Flame

(Capitol) 387126
The Beach Still

Cruisin’ (Capitol) 387-092
Joe Cocker—One Night
Of Sin (Capito)  387-084
Whitesnake—Slip Of The
Tongue (Geffen)  387-027
Ziggy Mariey & The
Melody Makers—One
Bright Day (Virgin) 386-987
Harry Connick,Jr.

When Harry Met Saily—
Music From The Motion
Picture (Columbia) 386-821
Dvorak: Violin Concerto;
Romance; Carnival Over.
Midori; Mehta, NY Phil.

Soul Il Soul—Keep On

Movin' (Virgin) 386-037
Grateful Dead—Built T
Last (Arista) 388-025

Elton John—Sleeping
With The Past (MCA)
387-99

Tina Turner—Foreign
Affair (Capitoi) 387-118

SEND NO MONEY—JUST MAIL POSTPAID CARD
Columbia House, 1400 N. Fruitridge
PO. Box 1129, Terre Haute, IN 47811-1129

Please accept my membership application under the terms outlined in this
advertisement. Send my 8 Compact Discs and bill me only 16, plus shipping
and handling. | agree to buy six selections at regular Club prices in the coming
three years—and may cancel membership at any time after doing so.

Rolling Stones—Steel
Wheels (Rolling
Stones Rec ) 387-738

Yo-Yo Ma/Stephane
Grapelll—Anything Goes.
Mostly Cole Forter Tunes
(CBS) 387-845

Cher—Heart Of Stone
(Geftten) 383-893

Send these 8 CDs for 1 I

(CBS Master.) 386-573
Mozart: Symphony No.41
(Jupiter); Divertimento
No.1,K136. Muti, Berlin
Phil.(Angel) 386-466
Patti LaBelle—Be
Yourself (MCA)  386-334
Babyface—Tender Lover
(Solar/Epic} 386-177
Marshall Crenshaw—
Good Evening

(Warner Bros.) 386:110
Bee Gees—One

(Warner Bros.) 386-060

Stravinsky: Firebird;

Jeu de Cartes. Esa-Pekka
Salonen, Philharmonia
(CBS Master) 385-203

Gloria Estefan—Cuts
Both Ways (Epic) 382-341

e BS2’s—Cosrnic Thing. Love Shack
Roam; plus many more. (Reprise) 383.877

AND A CHANCE TO GET
ONE MORE CD—FREE!
plus shipping/handling with membership

Don Henley—The End Of Roxette—l ook Sharp!

The Innocence (Geffen) (Parlophone) 381-939

383-802 George Benson—
Elaine Ellas—So Far So Tenderly (Warner Bros.)
Close (Blue Note) 387-530 384-214

Anderson, Brutord,
Wakeman, Howe (Arista)
384-115

Batman—Prince's
Original Soundtrack
(Warner Bros.)

383885

Linda Ronstadt—Cry Like
A Rainstorm, Howi Lil
The Wind (Eiektra) 389-874

Dr. John—in A
Sentimental Mood
(Warner Bros.) 384:040
Diana Ross—Working
Overtime (Motown)

383

Pat MothenLGmu

Letter From Home (Geften)
383-901

Spyro Gyra—Point Of

View (MCA) 383-737

Basia—London, Warsaw &
New York (Epic)  401-752
Bonham—The Disregard
Of Timekeeping
TG} 383:497
Richard Marx—Repeat
Offender (EMI} 380-915

Selections with two numbers contain 2 CDs and count as 2—
50 write in both numbers.

The
to fin

of CD sound is here—and you have a practical way
e CDs you want. As your introduction to the Club, you

can choose any 8 CDs listed in this ad—all 8 are yours for only

%, plus shipping and handling

. And in exchange, you simplg

agree 1o buy 6 more CDs (at regular Club prices) in the next
years—and you may cancel your membership anytime after

doing so.

How the Club works: About every four weeks (13 times a year)
éou'll receive the Club's music magazine, which describes the

tion of the Month—plus many exciting alternates, new
hits and old favorites from every field of music. In addition, up

to six times a zear, you r'na¥f

receive offers of Special Selec-
regular Club prices, for a total of

pped automatically. If you prefer an

to $1598—plus

to continue as a

l{&(ou are not satisfied for any

days and you will have no

r bonus CD with
Ds in all! Send no

i ical is (chech . 1 Iwi # tions, usually at a discount of
My main is (¢ one): (But | may always choose from any category) I upto 19 buy'Xng opportunities,
el EISoft Rock EiModern Rock - If you wish to receive the Selection of the Month, you need
o Peekr hchedierus  Sarresrasand | o o™ wit o Spoecsackom. J
'oan Je! aula U i d rry HOow . AT
X X i alternate selection, or none at all, fill in the response card
Egl?v rMeewl LDU gggfmgrs;s ‘IIZIOE;:W;:EQMQ DC,g',“J',‘,‘g | always provided an%man it by the date ipeciﬁed. You wi:fl
4 ue, ; j athis, UdJazz I have at least 10 days in which to make your decision.
Skid Row Regina Belle Ray Connitf oc Iyou ever receive any Selection without having 10 days to
ide, you may return it at our expense.
The CDs you order during your membershig will be billed at
Mr. Extra Bonus Offer: ] reguiar Club prices, which currently are $129
Mrs. also send one more CD s_hﬁg‘rng handling. (Multiple-unit sets may be somewhat
Miss PrntFirsi Name inmal Lost Nome ight now, for which Iwillbe | hig e) After completing your enroliment agreement you may
iss bifled only $6.95. cancbermemb"erb%hgl) atuan time; goyr?u Rl =
member, you' igible for our bonus plan. It lets you buy one
Address. Apt. I —l I CDat halr price for each CD you buy at regular Club prices.
1Qt-hDay anoginl: We'lrl‘send t«.1etails of the Club's operation
) N wil r introductory shipment.
City ﬁgmmgw : ;eausér?.:r&turn ev g\ing within
urther obligation.
; Extra Bonus Ofter; As a special offer to new members, take
Slate pos T Zip | | I Gne additional CO right now for only $695. This discount pur
Doyouhave a VCR?(04) (JYes CINo 210/F%0 | Ghase ertities you 10 choose an extra CD as a bonus FREE.
Do you have a credit card? (03) [C1Yes [INo And you'll receive your discounted CD and
Note: we reserva the right to reject any application or cancel any memberstup. These offers not available in APQ, FPQ, OFY/F6 9F2/59 your 8 introductory selections—that's 10
sm;.‘::‘;hwnu :Zu:“m write for details of altemnative offer Canadian residents serviced from Toronta. Applicable l money now—just mail the card. © 1990 CBS Records Inc.
:(I()UJMBIA HOUSE: Terre Haute, IN 47811




The section on accent mikes
should be required reading
for those audiophiles who
damn the idea outright.

tions more specifically. The authoﬂ

cautions the user here and suggests
that careful rolling off of high frequen-
cies, along with time delay and proper
level relationships, may be essential to
the process

Binaural recording is discussed
briefly, and its role in conjunction with
other recording techniques is under-
scored. An interesting section follows,
in which the author provides guidelines
for close pickup of instruments—as in
a studio multi-channel context. The ba-
sic approach the author takes is not to
lay down the law, so to speak, but
rather to show a range of possible mi-
crophone placements, with descrip-
tions of the sound quality over that
range. All of the instrumental groups
are covered here.

Speech recording is covered, in
terms of microphone pattern choice
and correct positioning to avoid pop-
ping and adverse reflections from the
desk top. Field jobs such as interviews
and round-table discussions are also
detailed. The last topic in the micro-
phone usage section is the recording
of vocal soloists and ensembles.

The final section deals with the im-
portant topic of recording aesthetics
and with the definition of recording as
an art form in its own right. Such mat-
ters as setting up the stereo stage,
both in terms of stage width and depth,
are given a thoughtful discussion as
they apply to popular and classical
music.

In general, Tonmeister Technology
is a most accessible book and can be
of great value to the lay person as well
as to the seasoned recording engi-
neer. It contains just about everything
the concerned Audio reader is ever
likely to want to know about recording.
The graphics are detailed but suc-
cinct, and there are no equations! |
highly recommend this book.

John Eargle

The Encyclopedia of Pop, Rock and
Soul (Revised Edition) by lrwin
Stambler. St. Martin's Press, 881 pp.,
hardbound, $35.

All music dictionaries are not alike,
as evidenced by Irwin Stambler's The
Encyclopedia of Pop, Rock and Soul,
originally published in 1974 and now
extensively revised and updated.

Instead of giving us the usual short,
pithy entries with big color pictures,
Stambler approaches his subject like
the music reporter he is. Entries unfold
in little stories, sprinkled with newspa-
per quotes and other touches which
humanize the artists under discussion.
This makes for a very readable style

and a rather hefty volume (881
pages!). Instead of discography lists,
which are convenient aids, Stambler
organizes each essay around record
releases, so basic dates and labels are
there, but you have to read or scan the
article to find them. Band entries are
preceded by a handy listing of person-

0 . > 0
DeC WKL U
D » p
» VIDEC
0 PO
B le

- &

. .‘I‘I’A' DER U
COMPU Q O
0 B

UK ‘ll‘l; FRITEN

WORLD )i

LEVIS

L

A4,

k

Tandberg TPR-30804A
Audiophile FM Receiver
=A recelver that outperforms mony
separate components sHigh-current
80 watts/channel sUltra-sensitive
tuner «16-presets *High-tech design

& reflected

Our
Low
Price

Our
Low
Price

5799°°

{TAN 30804}

The Bose Acoustimass AM-5
Speaker System
*2 cube speaker arrays pravide direct

module gives deep bass *Choose
black or white

5749°°

mu.nl

B T annmpen

ADC §8-525X
Computerized Grephic Equalizer
«Custom tailor your sound «Automatic
analyzer equalizes room for precise
flat response «12-bands/chonnel +Mic

«Pink noise «Wireless remote

Our
3 329995 {ADC 55525X)

sound *Acoustimass

Low

(BOS AMS color) Price
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dbx 3BX-DS
Dynamic Range Expander

«increqses dynamic range by as much
as 50% *Reduces background noise
by os much as 20% <'mpact
restoration adds punch to music

our

hice 329995 (DBX 38XDS)
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Teac X-2000M
Open Reel Mastering Deck
*2track record/play «4-rack play
»15/7.5 ips tape speeds *dbx noise
reduction/expansion
dual capstan drive «True YU meters

59995

Shure V15 Type V-MRLE
Limited Edition Audiophile Cartridge
*Hand-picked +Tighler specs «Micro
ridge stylus «Dynamic stabillzer *Side
guard stylus protection *Deluxe wood
case & stylus guage

=, 189

«Closed-loop

Low

{TEA X2000M) Price {SHU V15 VMRLE)
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Audjo Specials Audio Specials Audio Specials

Camber 1.OTI s Teac X-990RX Sherwood AM-7040
*2.way speakers. 6" woafer . Pair ]89 *Douk 9 cassette deck, s 95 *Power amp, 200 watis/ch . . CALL
e 30 auto-reverse . . . . 499 P

amber 3.0TI Sherwood AP-702C
*2-way speakers, 8" wooler . PGir s279 NEC PLD-910 «Preamplifier, § 95
pi le PNS + /Oak +Dolby Pro logic decoder . . . CALL discrete components . 249

innocle +/0a
«Compac! speakets NAD MRI3 Sherwood TD-7010R
viaduct port . . . . . . . pair $149% 13" stereo monitor/Tv . . . . 33997 “Tuner. quartz, 30-presets . . . 149
Bose RoomMate || Toshiba SVF-99 dbx 1BXDS

*Powered speaker system Pair $299°% .:3;1; nc:.'.v !eco,dg CALL «Dynamic jange expcnder . . §179%
Celestion DLIOAI dighal ediing y gz ' dbx 120XDS
*3-way speakers, s Pioneer CLD-3070 *Sub-harmanlc synthesizer, 3 95
high-accurazy . . . . . . Pair 600 +CD/CDV Loser dise player . . 589995 bassboost . . . . . ... .. ]99
Dual CS5000/X3MC dbx SNR!

«Turntable with s o Sony CCD-V220 +Nolse reduction system . 519905
Ortoton moving coll cartridge 449 +Pro 8mm camcorder 51299
audi < Mot digital hidfl . .o L L Audio Source EQIO

udiogue a *Grophic equalizer/onalyzer,

$3495 Toshiba SVF-990 S 95

*5¢ 1 oL TR | TR R SRR Al | | with microphone .. oL L

orbothone record ma 34 *S.VHS hii recorder, jog /shutle CALL with microphone 349
Audioquest Feet Koss JCK-200

«4-shock absorbing feet 4-Pack 53405 JVC HRS-1000 *Wireless headphone system . . 59905

+SVHS hil recorder, pro-editng CALL
Teac V-970X Sony MDR-CD6
:Casselte deck 3head, dbx, ¢ 5 JVC AV-35898 Neaydpnones Iungexgm 5RO
Dotoy 8/C . . . . . . ... 479 *35" color monitor. surround sounchu digitalteady . . nim 89
Sorea’l ORDER 7. - Outside USA 1.718.417.3737 z @

@ WA Toncreee 1 800-221 8180 Sunie i ki Day. 1-718-497-1791

Mail Order Hours: Monday To Friday 8 AM to 8 PM, Saturday § AM to 6 PM, Sunday 10 AM to 6 PM
TO ORDER 8Y MAIL: SEND MONEY ORDER, CERTIFIED OR CASHIER'S CHECK, MASTERCARD, VISA, AMERIC AN EXPRESS or DISCOVER
CARD (Plecse include interibank No. expiration date and signature.) TO: J&R MUSIC WORLD, DEPT. AMO690, 59-50 QUEENS-
MIDTOWN EXPRESSWAY, MASPETH, QUEENS, NY 11378.Personal and business checks must clear our Authonzation Center
belore processing. Shlpplng Hondlmg & Insurance Charge Is 5% of Total Order with a $4.95 minimum. (Canadian Ordets

ments by air, please doubie these charges. §25 MINIMUM ORDER.

I
DO NOT SEND CASH. SORRY, NO C.0.D.'s. NEW ‘?OPK RESIDENTS PLEASE ACD SALES TAX. ALL MERCHANDISE BRAND NEW, FACTORY
FRESH, AND 100% GUARANTEED. Copyr ght 1990 J&R Music World

J&R Music World, Dept. AMO690O, 59-50 QueensMidtown Expressway, Maspeth, Queens, NY 11378

Enter No. 25 on Reader Service Card



YOUNEED
AUDIOPHILE COMPONENTS

'TO HEAR THIS SOUND

For More Information Call 1-800-553-4355




] B
R ERRETNNINSTITAT]Y

’—._'3
X x : e

Califrnts Audio fate

California Audio Labs

15812 Gothard St., Huntington Beach, CA 92647 (714) 841-1140

To hear the subtle lingering

strains of the wind as it sings,
you need a CD player construct-

ed with circuitry and mechani-

" cal systems of the highest grade.

Like our Icon, Tercet mk 111
and Aria mk Il audiophile
CD players.

We make the most
meticulously engineered CD
players in the world. While
most other CD players contain
a high proportion of mass mar-
ket stock parts, every aspect of
our circuitry and mechanical
systems is the product of our
own innovative design and
specifications.

Like our disc transports,
making us unique among inde-
pendent manufacturers.

A single-beam laser pickup
with a precision ground optical
lens, a rarity at any price.

Our superior circuit design
and layout isolates both the digi-
tal and analog circuits from elec-
trical noise and interference.
This is of paramount impor-
tance in achieving superior
sound quality

Our obsession with such
detail and maximizing perfor-
mance makes California Audio
Labs the most successful high
end manufacturer of CD play-
ers in the world.

W invite you to listen.

From $750.00
Call or write for a
brochure today
Made in USA.




This Encyclopedia’s entries
unfold as little stories,

with touches that humanize
the artists they discuss.

nel, including birthplaces and dates,
where known. There are about a hun-
dred black-and-white photos, but their
inclusion is basically gratuitous; words
are the focus here.

Refreshingly, Stambler writes with
equal zest about most of his subjects,
regardless of musical style. Thus you'll

find the first entries—ABBA, followed
by AC/DC—both treated with the re-
spect and enthusiasm they deserve.
Representative artists in all major pop
styles are included, from Barry Mani-
low to Donna Summer and ZZ Top.
(There's even an entry on Frank Sina-
tra.) There are, however, some holes.

Heavy metal gets shortest shrift; you'll
look in vain for Def Leppard or Metal-
lica, for instance.

Updates to the first edition are con-
siderable, as you might expect. Once
in a while, you can detect the throw-
backs; Alice Cooper guotations, for ex-
ample, are mostly from 1971, clearly a

IT'S TIME YOU EXPERIENCED

7EM 4000 0 DYNAMIC LOGIC a7 SUARGUND.
Y81

1o e memm—— 30 =0

SSI, innovators of surround sound technology in the 80’s are committed
to providing the Ultimate Home Theater Experience in the 90’s. Whether
you choose the System 3000 with Dolby® Pro Logic or the
System 4000 Il with SSI’s proprietary Dynamic Logic™ you are
guaranteed to always be in the center of the action of your favorite
movies.

DEALER LISTING

Rogersound Labs-Canoga Park, CA.; FEDCO-Los Angeles, CA.; Listen Up-Denver, CO.;
Union Premiums-Las Vegas, NV,; Alltech Electronics-Boise, ID.; Barr Digital-Redmond,
WA.; Alamo Electronics-Cincinnati, OH.; Stereo Visions-Columbus, OH.;
Jemstone-E.Lansing, MI.; Advanced Audio Design-Sarasota, FL.; Sensuous Sound-
Tampa, FL.; The Sound Source-Fairfield, CT.; Square Deal Radio-Patchoque, NY,;

Audio King-New York, NY.; Good Vibes-Champagne, IL.; Hawkeye Audio-lowa City, 10.;
Royal Jeweler-Lawrence, MA.; Carolina Alarm-Winston Salem, N.C.; Sound Audio-
Charlotte, NC.; Audio Junction-Pittsburg, PA.; Sunrise Electronics-Chambersburg, PA.;
Hi-Fi Connection-Marlton, NJ.; Sound Advice-Columbia, SC.;

SSi Products, Inc. 400 South Date Avenue,

Alhambra, California 91803 Tel: (818) 282-9419 Fax: (818) 282-9358

**SURROUND SOUND and DYNAMIC LOGIC are tradmarks of SS! Products, Inc.
Dolby® is a registered trademarks of Dolby Laboratories, Inc.

Enter No. 46 on Reader Service Card

SURROUND
SOUND™

pickup from the earlier edition. in cther
instances, Stambler reflects critical
opinicns which aren't necessarily cur-
rent. For example, the essay on Led
Zeppelin favors the negative critical
view popular in the late '70s, which has
been pretty much reversed by now.
Generally, Stambler manages to stay
clear of “criticism,” remaining fairly ob-
jective and opinion-free. And actually,
the fact that this book was first pub-
lished in the early '70s and only now
updated, some 15 years later, means
that many artists who do not appear in
a number of the more contemporary
encyclopedias are still present (e.g.,
The Youngbloods).

There are occasionatl lapses in edito-
rial consistency, especially regarding
dates, which too often appear as “late
'70s” rather than something more spe-
cific. For example, in the essay on The
Supremes, Stambler has the members
of the group as 15 years old in 1959,
winning an audition with Motown’s Ber-
ry Gordy in 1960, finally getting signed
as "high school girls” . .. "in the late
1960s,”" and cutting their first record in
1960. Though forgivable in a work this
monumental, such errors can still be
annoying.

Stambler’'s Encyclopedia has sever-
al curious appendices, including lists
of RIAA gold- and platinum-record
award winners, Grammy Award win-
ners, and nominees and winners of
music Academy Awards. At the end is
an odd bibliography consisting not of
other reference books, but mostly of
newspaper and magazine articles ap-
parently used by the author.

Irwin Stambler's revised Encyclope-
dia of Pop, Rock and Soul probably
won't be the only book on this subject
on your bookshelf, but it will be a valu-
able addition, especially with its wide
range of artists, including some of the
more obscure groups of rock’s rich
and colorful past. These virtues, com-
bined with an entertaining style, make
the work a good companion to your
record collection. Michael Wright
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For EM Stereo
[isteners Who
Demand More

Than Background
Music...
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N N Moy 29wy NI stereo is often unacceptable except as
A \\\’/\ ) LU { background music. Adcom’s new GFT-555 II tuner
/ - ‘ 1 . « « «
L confronts these inadequacies, and in most instances,

l
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makes it possible for FM broadcasts to sound as

1 | good as the transmitted signal allows.

Adcom Offers A Note

of Encouragement.

FM performance depends, in part, on where you
are located with respect to the broadcast stations.

Most tuners pertorm satisfactorily in suburban

areas. But in cities with tall buildings and strong

ﬁ_ stations crowding the dial, or in rural areas where

e

signals are weak and received from many

#
e s
77

directions, FM reception quickly deteriorates.

A

Through design ingenuity and relentless
attention to detail, the new Adcom GFT-555 II
addresses these problems. By finding the optimum
balance of sensitivity, selectivity and low distortion,
Adcom once again has created a component that

compares sonically to others costing much more.

] Ask your Authorized Adcom Dealer for a
demonstration of this remarkable new tuner. You’ll
be encouraged to know that you can now enjoy FM

—,  broadcasts more than ever before...and not just for

= background music.

P vong—

Shown with the GFP-555 Il and the GFA-545



New And Improved

The design of the new GFT-555 II is based on
the highly acclaimed Adcom GFT-555. Sonic
improvements have been achieved by using
upgraded circuitry and the highest quality
component parts. The
GFT-555 1I is now the
logical complement to
the newest and finest
Adcom preamps and
power amplifiers.

Pure Performance

Adcom designers have done everything possible
to reduce noise and distortion (the major enemies
of FM reception) to a minimum in the GFT-555 II.
Ultimately, it is the fact that everything works so
well that makes this tuner a joy to own.

Details You Can Hear

A new low-loss PC board is used to minimize
signal degradation. Laboratory-grade component
parts, including 1% Roederstein metal-film
resistors and metal-film capacitors in critical areas,
assure outstanding performance and maintain their
quality for longer periods of time.

Buffered output stages using “Class A” linear
amplifiers (based on the design of Adcom’s high-
performance GFP-555 1I preamplifier) deliver a
dynamic sound quality not previously available in
other tuners, regardless of cost. An all new
multiplex decoder also significantly improves
listening quality.

The Importance Of Compatibility

Its complete compatibility with Adcom
equipment (as well as anyone else’s) allows the
exceptional qualities of the GFT-555 1I to be fully
realized in your own home music system. (It is

The Adcom GFT-555 11

FM Stereo/AM Tuner

also usable as a tuner source for Adcom’s new
multi-room/multi-source remote control system.)
A switch-adjustable output with three positions
(0.5V, 1V and 2V) permits matching to the input
requirements of all preamps and passive control
devices (such as Adcom’s SLC-505) as well as the
output levels of
cassette recorders,
CD players, etc.
And, its new,
ultra-low output
impedance of 100
ohms minimizes
interaction with connecting cables and preamplifiers.

More Sound, Less Money

* Adcom consistently delivers superior performance
at uninflated prices. Listen to a good FM broadcast
on the GFT-555 II and you’ll hear why Adcom
stereo components consistently receive rave reviews
from audiophile publications...satisfying the most
knowledgeable music lovers, as well as the
perfectionist critics.

Specifications

IHF sensitivity, mono: Chassis dimensions:

11 dBf 17" x 11 3/8" x 3"

Signal strength for —50 dB  Maximum signal-to-noise

quieting, mono/stereo: ratio, mono/stereo: 80/75 dB

13.5/36 dBf Frequency response:

Capture ratio: 1.7 dB 30 Hz - 15 kHz + 0.5 dB
Antenna impedance:

Alternate channel 75 or 300 ohms

selectivity: 75 dB

. Weight: 10.5 Ibs.
Separation at 1 kHz: 60 dB Optional: RM-3 Rack Mount
THD/stereo at 1 kHz: 0.1%

Adaptors; white front panel

®

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 HIR 4X5
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AUDIO ETC

EDWARD TATNALL CANBY

BOWDLERIZING BEETHOVEN

do not want to hear another radio

ad—ever. But | probably will. How

can we avoid what is our own civili-
zation, so irrevocably us?

| passed up the ads here last month.
| needed time. After all my talk about
our not listening to audio music, imag-
ine a project where | forced myself to
pay my most assiduous and direct at-
tention to this particular form of audible
music! Fun for a while—a very short
while. Then | began to feel trapped,
engulfed, overwhelmed in utter medi-
ocrity, and in the end, bored silly. Talk
about wastelands.

Yes, | continued to take notes, aimed
at this worthy column. But my tolerance
as a direct listener went down at ap-
palling speed. The fact is that out of a
thousand typical ads, maybe five or six
have anything audibly notable of any
sort of all. The rest are just mass-pro-
duction advertising wallpaper, dismal
clones each one of all the others. And
this both in words and music. “Hurry,
hurry!” | would hear every 82 minutes.
"Now, more than ever'—one of the
world’s greatest examples of saying
nothing at all—is said in one ad or
another every two minutes, 24 hours a
day. “The Best has just got Better!"—
somebody thought that one up around
1877, or maybe 1492. Or 10667 As for
the music, nght now 90 percent of it is
unintelligible sonic mush and the rest
is okay stuff, or even high classic, but
mangled literally beyond recognition.

How could | go on this way? Over
the years, this department has been
highly notable for its optimism. Per-
haps | was over-enthusiastic when the
LP came along, and when the CD first
was proposed-—so many years back.
I've gasped breathlessly at such mar-
vels as photonics—signals conveyed
by channeled light—years ago, when
the application was strictly for tele-
phone; | hoped, with gusto, that some-
day the light-wave signal might get into
audio. It did. | even enthused over
quadraphonic (that word again?) in
spite of the dismal imperfections and
the even more discouraging inter-sys-
tem rows that resulted in its “total” fail-
ure. Not really total, as we now can see
in a revived “surround sound.” But
how, tell me how, can | be enthusiastic
about audio in ads, notably those that
are all audio, without the aid of pic-
tures, whether video or in print . . .7

And so | reverted to a much safer,
more logical research technique. | let
the ads play loud and clear on my

table radio (instead of turning them |

down so | wouldn't have to listen). And
then | put my mind firmly, resolutely,
elsewhere. | stopped direct listening!
Instead, | studiously paid no attention
at all. | could help myself nobly in this
by all sorts of distractions—reading
Spinoza or Shakespeare, or Audio; im-
bibing a beer, taking in steak with
mushrooms and asparagus. Anything
to divert my mind, and that’s a pun

It worked! For, after all, advertising
depends on marginal listening (and
subsequent buying). Subliminal is the
fancy word for the process. Non-listen-
ing is the way the ads make their sales.
You aren't supposed to listen, and you
mostly don't. You hear—but you do not
listen, which implies direct attention.
Billions of $$% of biz has been suc-
cessfully based on this idea—so how
could | presume to listen directly?

So | ceased and desistec. And felt a
lot better. As | have said, anything in
music that is the least bit noticeable,
good or bad, gets through to me di-
rectly without any effort on my part.
These items present themselves to my
ear automatically, if perhaps not to
yours, and so | need merely to note

| them down for future reference, and go

on with my Spinoza or beefsteak. This
has indeed slowed down my project
but at least it enabled me to survive it.
That seemed to be important.

Do [ hafta tell you all about those
individual ads? My pile of notes, cou-
ple of inches thick, is at hand. But first
(another ad cliche)}—a bit of back-
ground

There's nothing basically wrong with
a combination of speaking voice and
music. It's an idea very much older
than radio. These two categories of
sound are so intrinsically different that
the ears, given half a chance, can lis-
ten to both at once and hear the two
quite independently. Even on the
stage, without audio’s aid, it has often
been tried. But real practicality had to
wait for the loudspeaker, hcwever tiny
in a pocket radio or headphones, to
remove the distractions of the live
presence and bring both sounds to-
gether and in equality. For a quarter-
century, this was my own technique in
my talks on music via radio. fitting my
speech carefully to the shape of the
music about which | talked, contouring
it to fill the quiet spots, allowing loud
music to come “up” in its own fashion.
If | may say so, | treated music, even
the fanciest, with absolute respect for
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The hacking up of classics
for mere advertising is an
intolerable desecration. It
is awful, this, and nobody
can make me say less.

its own meaning—which, of course,
was what | was talking about. It's a
good technique when done right and it
does not interfere with music's sense, if
you know what you are doing.

Early radio advertising was good at
it. Music was treated as music, a real
part of the commercial pitch which
gave the whole a then-new and inter-
esting vitality, as compared with mere
speech by itself. This discovery added
a freshness to radio selling that some
of us still remember. That is of course
where | got the idea for my radio pro-
gram on strictly classical music. It
could be done there too! I'd do it all
over again, with pleasure.

Just to remind you, | think the fa-
mous historical example from that ep-
och was the longtime ad for a well-
known soft drink, combining a wonder-
fully catchy tune and a catchy rhymed
message, the first line of which told us
that the drink “hit the spot"—a term
that has stuck in the language ever
since. The second line (definitely not
used by the company today) was
something about 12 full ounces being
a lot. Which it certainly was, for a nick-
el. Truth in advertising.

The tune that went with those words
was a dilly, top-rank and memorable.
In no time everybody knew it. No mat-
ter that, aside from minor fitting to the
new words, it was identical to an old
English/Scottish song, vaguely 18th-
century and more ballad than folk,
called "Do You Ken John Peel” (with
his coat so red), a hunting tune about
those colorful gentry who rode to the
chase. Only the last line of this tune
- was changed, giving it an appropriate
little jazzy twist at the end. After hear-
ing this ad, any huntsman or huntslady,
even today, would be glad for those 12
ounces of refreshment! But it was the
great American public that heard the
tune and enjoyed the product.

In radio, a convention soon grew up
that was quite strict for a while. An ad
started with a tune, “theme” music,
then faded it “under,” or down, for the
spoken pitch, and then back “up”
again for a musical repeat, ABA. On
the whole, not bad, and there was ex-
tensive musical identification with the
product, simply by the ad association.
Can't complain! This was legitimate
and the music played its useful part in
its own way, cooperatively. Thank

heavens we still have a good many
such old-fashioned ads around today,
after so many years.

Out of this, as | see it, grew the
present convention, in billions of exam-
ples, that music “under” or behind, be-
low, a voice indicates "advertisement.”
We discover these shortcuts in most of
the media and of course they are use-
ful, getting info over instantaneously
and effortlessly. (My favorite zany ex-
ample at the moment, not in radio, is
the marking of traffic lanes with huge
letters saying ONLY. Only what?
Sometimes | really can't figure these
out.) On radio, the background of mu-
sic “under” was a quick, easy way to
tell the casual listener (not paying any
attention) that an ad was going on.

Conversely, the very absence of mu-
sic, the speaking voice alone, came to
mean that the content was news or
some other non-ad material. Of course,
the advertising voice very soon took on
its own special sound (see last month!)

-as opposed to the straight information

voice; even so, it was quicker to put
music behind the ad material, for then
you didn't have to listen to find out
what was going on—you knew. Your
wonderfully absent or subliminal mind
automatically tuned to its non-listening
mode. Whereas, say, the news, minus
music, switched you to a slightly more
conscious kind of listening. It all hap-
pens by itself, like the Paviov salivating
dog of psychological fame. Fascinat-
ing, right? It's a wonderful world.

Unfortunately, not that wonderful in
the present instance. The system
worked only too well. The more music
was relegated to the background as an
indicator, the more it lost its own mean-
ing in musical terms. This has been the
slow disaster that has turned useful
radio music, gradually but implacably,
into so much noise. Any old musical
noise, whether a quickie on the synthe-
sizer or a grand concerto by a great
composer. And what followed inevita-
bly was that as useful noise, music—
any music—could be conveniently tai-
lored to fit, sometimes gracefully (it can
be done, with a bit of effort), much
more often carelessly, even brutally.
Now, you see, | have to return to the
negative. Nothing could make me en-
thuse over this treatment! It is uncom-
promisingly awful. And it gets worse
every day.

The ultimate disaster, the inevitable
one, is the compression circuitry which
is heard everywhere a million times a
day in present ads that have, er, music
(that vague muttering and heaving
sound) in the background. | do pity
those people who write down, synthe-
size, or play the minimal music that is
right for most ads, only to have even
that minimum chewed up and de-
stroyed. But when it comes to our old
friend Beethoven and his numerous
colleagues, | really get mad. Not that it
will do much good.

The hacking up of classics in music
for mere advertising convenience is a
desecration that is intolerable. | mean,
the destruction of the sense of the mu-
sic, not only the compression until un-
recognizable (though my musical ear
often catches it) but the arbitrary slic-
ing, the instant cut or fade-out regard-
less of where the music is in its own
words, if you see what | mean. It is
awful, this, and nobody can make me
say less.

But worst of all—to finish off this dis-
mal subject for the time being—is the
use of precisely this sort of hatchet
technique by all sorts of worthy cultural
organizations. The opera houses, the
big symphony orchestras, for instance:
The very people who produce the mu-
sic they are advertising!

And all of this, to return to my very
first and biggest point, is contributing
everyday to our loss of musical under-
standing and awareness. The tech-
nique of destruction becomes a symp-
tom of our increasing deafness to-
wards much of the present musical
language in all its diversity. Definitely,
in this situation, audio does not have its
best foot forward.

Well, folks, what | need at this point
is to pump up my rechargeables, those
mental storage batteries that keep my
enthusiasm. I'm not going to give you
any ads yet. | mean, comment on the
same. But with time to recycle (to shift
my electrical analogy), | think | can
amuse you with a few of them—Ilater.
Some were funny, some really good,
and a few were plain zany-—| couldn't
even figure what they were advertising.
It happens. And then there's the March
of Time. | haven't told that story for
decades. Sometimes | think the March
of Time started the whole thing, back
when the talkies were still new. A
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STREETWIRES—THE ONLY CHOICE
WHEN PERFORMANCE MATTERS

Whether you are building a car audio system
for competition or just want to get the most out of
the system in your everyday car, StreetWi-es®isa
must. Only StreetWires® gives you the performance, fit
and f nish you need for a competition quality installation.
Only StreetWires® has the unique advantage of in house prod-
uct research, innovative cesign ard engineering. And only
StreetWires® guarantees superior material selection, 100% quality
control and “state of the art” manufacturing. StreetWires”is more than
just wires. StreetWires® provides you with all the innovative accessories
you need to create a system that will interface better, perform cetter,
look better, and kast longer. That's why virtually all competition show
cars and car aucio manufacturars use St-eetWires® in their demcenstra-
tion vehicles. They know StreetWires® are tha best money can buy. Visit
your local StreetWires® dealer and make the “StreetWires® Connection”...
and let your system b the best it can be!
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LINGAR MARKETING CORP.
2497 Dunwine Dri
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[BEHIND THE SCENES

BERT WHYTE

Ithough most people became

familiar with digital audio

through the introduction of the
Compact Disc in 1982, audiophiles
had been listening to analog LP discs
cut from digital tape masters since
sometime in the '70s. (Of course, the
rabid phonophiles were against digital
mastering of analog LPs right from its
inception.) In those earlier days, the
sampling rates of digital tape record-
ings varied according to the type of
digital recorder employed. London/
Decca's proprietary digital tape re-
corder had a sampling rate of 48 kHz,
while Telarc used a Soundstream re-
corder with a sampling rate of 50 kHz.
In 1977, 1 recorded Virgil Fox with an
earlier Soundstream recorder operat-
ing at 48 kHz; 3M's digital recorder
operated at 50 kHz.

Actually, digital recording was being
used by Nippon Columbia (Denon) in
Japan as early as 1969! This was a 13-
bit system with pre-emphasis, using
32-kHz sampling. Since only the ana-
log output of the digital recorders was
used for cutting LP lacquer masters,
their different sampling rates were of
no consequence. The sampling rates
of current recorders still vary, but all
can be converted to the 44.1-kHz stan-
dard for CD mastering.

Today many record companies have
either stopped making LPs or are issu-
ing them on a very limited basis. This is
especially true for classical music re-
cordings. Moreover, virtually all classi-
cal music is now recorded digitally,
and more than 40% of pop/rock re-
cordings are now digitally mastered.

The CD has become the highest
quality medium for home reproduction
of music. However, many people have
found that its greatly expanded dy-
namic range and extended bass may
impose extraordinary performance de-
mands on their playback equipment,
and that it may also require them to
modify their listening habits. To those
who listen mainly to pop/rock, whether
on modest mass-market rack systems
or elaborate and expensive audio
components, the enhanced sonic
qualittes of the CD medium should
pose no problems. This is due, of
course, to the fact that such music is
normally recorded with a very limited
dynamic range, even if recorded digi-
tally. It is not uncommon for pop/rock
recordings to have a dynamic range of
no more than 10 to 12 dB, and few
exceed 20 dB. This is true in spite of all
the signal-processing equipment avail-
able to the recording engineer, which
enables him to create elaborate sound
effects. In other words, pop/rock CDs
usually reach very high output levels,
which are sustained throughout play-
back. Actual playback loudness in the
average home listening environment is

a matter of individual preference, al-
though it is dependent on the output
capabilities of the audio system.

A factor related to playback loud-
ness levels of pop/rock CDs is their
low-frequency content. The wide-
spread use of synthesizers and elec-
tronic instruments in these recordings
can provide bass of great power that
can extend to near-subsonic frequen-
cies. It should also be noted that syn-
thesizers can generate very high levels
of high frequencies. The high- and low-
frequency energy output of synthesiz-
ers is far beyond the capabilities of any
acoustic instrument. Thus, although
pop/rock CDs usually have restricted
dynamic range, they afford consistent-
ly high output level and powerful, ex-
tended (usually exaggerated) bass re-
sponse.

It Is interesting to consider that a
pop/rock CD, even if made from a digi-
tal tape master recorded by the most
skilled engineer employing state-of-
the-art equipment, is still to many a
contrived product in spite of its musical
values. An audiophile who is willing to
spend the money can duplicate the
playback system that was used to
monitor the recording in the studio. By
reasonably approximating the studio
control room'’s acoustics, an audio-
phile with this duplicate system can
precisely and unambiguously repro-
duce the music as heard by the engi-
neer on the edited tape used for CD
production.

In contrast, the truly accurate repro-
duction of a classical music CD is an
exercise in frustration. The goal of fully
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P R ESE NTITI NG

'OUR MOST AFFORDABLE
ACOUSTIMASS SPEAKER SYSTEM

THE BOSE® ACOUSTIMASS-3 SPEAKER SYSTEM

A technological breakthrough exclusively from Bose! Patentec Acoustimass sp2aker technology is the key to large
speaker performance from a package so smal, you can hold cne in the palm of your hand. When the Acoustimrass-5
system was first introduced, Julian Hirsch wrote in Stereo Review, “..side by side with speakers costing three to five limes
as much, the AM-5 consistently produced the more exciting ard listenable sourd.” Now the benefits of this revolutionary
technology and muzh of the performance of the Acoustimass-5 system are available in the Acoustimass-3 system, fo-
approximately half the price.

THE CRITICS SP EAK: Speaker shown actual size.

“Bose contirues tuming the
speaker world upside down. It
qualifies as one of the handful of
companies researcling the
frontiers of acoustics-and
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System consists of two cube speakers and
an easily concealable Acoustimass bass
module. Mounting accessories available.

For more information and
= the name of your nearest

authorized Bosz dealer, call —B”SE
1 '800-444-BOSE Better sound through research.
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Even on modest playback gear,

rock and pop CDs do not pose

listening problems; the wide

dynamic range of classical CDs

is harder to handle.

reproducing both the dynamic range
and the lowest bass fundamentals of
organ and orchestra is very difficult to
realize. This is true even with the very
best, cost-no-object audio compo-
nents. Any approach to the reality of
the concert hall listening experience
necessitates an approximation or sim-
ulation of the recording hall's acous-
tics. The monitoring systems used by
recording engineers on classical mu-
sic sessions convey neither the full dy-
namic range nor the lowest frequen-
cies of the music.

Dynamic range, sound pressure lev-
el (SPL), bass response, and signal-to-
noise ratio are interrelated. In spite of
"advertising hyperbole, relatively few
loudspeakers have significant re-
sponse below 40 Hz, and rare indeed
is the speaker that is flat down to 30
Hz, let alone 20 Hz—or 16 Hz, the
fundamental of a 32-foot organ pipe.
To give some indication of the kind of
loudspeaker response needed to re-
produce the lowest frequencies on
classical music CDs, we have invalu-
able data in a paper, “Subwoofer Per-
formance for Accurate Reproduction of
Music,” in the June 1988 Journal of the
Audio Engineering Society. Its authors,
Louis Fielder of Dolby Laboratories
and consultant Eric Benjamin, did a
fairly exhaustive study of classical mu-
sic CDs containing significant low-fre-
quency energy. They selected 13 CDs
and reproduced them through a CD
player whose —3 dB cutoff was at 3
Hz. The recordings were analyzed at
the moment of maximum low-frequen-
cy energy, using a Hewlett-Packard
3561A spectrum analyzer with peak-
hold circuits. The authors established
the minimum audible low frequencies,
based on the threshold of hearing and
amaximum peak CD output equivalent
to 110 and 120 dB SPL, for each of the
13 selected discs.

The infamous cannon shots on the
Telarc CD of Tchaikovsky's “1812
Overture” registered 110 dB SPL at
12.5 Hz and 120 dB SPL at 10 Hz!
Does anyone out there have a system
that can achieve these figures? Telarc
recorded the Dupré Organ Symphony
in G Minor in Royal Albert Hall in Lon-
don. This hall's organ has one of the
few 64-foot-pipes in existence, which
speaks at 8 Hz! In the initial movement,
the first harmonic of this monster (16.5

Hz) is at 110 dB SPL. The sound of real
thunder captured in Telarc's “Grand
Canyon Suite” registered 120 dB SPL
at 15 Hz! Hindemith's Organ Sonata
No. 1, on an Argo CD, has a huge.
sustained 18-Hz pedal note during the
last few seconds of the finale, which
registered 110 dB SPL. (I have the
recording, so | decided to check this
pedal note. | used a GenRad sounc
level meter set on fast C-weighting,
placed 10 feet from Duntech Sover-
eign loudspeakers. Driving the speak-
ers was a new FM Acoustics 811 am-
plifier, which delivers nearly 800 watts
per channel with a continuous current
output of over 80 amperes. When the
18-Hz note was reproduced, the meter
registered 106 dB SPL. Believe me, the
sound was LOUD and visceral but
nonetheless quite clean except for a
small amount of Doppler distortion.}
Big Notes by Flim and The BB's, a dmp
CD, was analyzed by Fielder and Ben-
jamin as having a 22-Hz synthesizer
note at 110 dB SPL. There was even a
12.5-Hz note at 120 dB SPL! The re-
mainder of the 13 CDs had tones from
22 to 29 Hz at 110 dB SPL.

These are very sobering figures
about low-frequency performance at
levels which are very hard to achieve
and which, needless to say, require
gobs of power. Reading the Fielder
and Benjamin paper explains why
SPLs of 110 and 120 dB are necessary
to reproduce really low frequencies.
They also point out the influence of
typical home listening-room acoustics
in the propagation and perception of
low frequencies. This paper makes
fascinating and informative reading on
other aspects of harmonic and inter-
modulation distortion, phase distortion,
and Doppler distortion. Sadly, Fielder
and Benjamin conclude by stating,
“None of the loudspeakers tested were
able to meet [our] distortion and noise
criteria over the frequency range of 12
to 100 Hz. A dozen systems were test-
ed and found inadequate.”

When he was with Ampex, Louis
Fielder presented an AES paper, "Dy-
namic Range Requirements for Sub-
jective Noise-Free Reproduction of
Music.” Here again, he is informative
and offers significant conclusions. His
experiments resulted in a dynamic
range requirement of 118 dB for non-
amplified live music, 124 dB for ampli-

-and a component system free from

fied live music, and 106 dB for the
high-quality consumer playback sys-
tem. As you can see, this correlates
well with CD's dynamic range of 96 dB,
once ambient noise in the playback
environment is taken into account.

Now if you live way out in the coun-
try, miles from any neighbor and away
from main roads, the ambient noise
floor might be as low as 15 to 18 dB
SPL—if all the motors in your house
(pumps, refrigerators, et al.} are turned
off. But if you live in a New York City
apartment on a busy street, the noise
floor is at least 46 dB SPL or maybe
even 50 or 55 dB SPL. If you adjust
system volume so that the quietest pia-
nissimo on a CD recording is barely
audible, then when the music reaches
maximum fortissimo, you'll soon learn
(and your neighbors will verify) just
how loud the music can get!

I've had the experience of having
visitors drop in when I'm playing a for-
tissimo passage on a CD. The first
comment they make is, "Good God!
Does it have to be that loud?" | tell
them to turn down the volume to what
they consider a comfortable level. Of
course, when they do that, the pianissi-
mos disappear. At low volume set-
tings, you might not even realize that
notes such as really pianissimo bass
drum strokes were missing unless you
were following the music with a score!
But I'm afraid there are people who just
don't like wide dynamic range.

The 20-bit digital professional re-
cording systems I've reported on will
provide 120 dB of dynamic range.
However, that must ultimately be re-
duced to 96 dB, 16 bits’ worth, to be
processed into a CD. Most audio com-
ponent systems have difficulties deal-
ing even with the dynamic range and
low-frequency content of 16-bit classi-
cal music CDs. To fully reproduce
those discs requires loudspeakers
covering the broadest possible fre-
guency range, an amplifier with plenty
of power (and the ability to supply it
instantly on fortissimo midrange and,
especially, low-frequency passages),

buzzes, hums, etc. If true 20-bit re-
cordings were available on some sort
of tape format, few listeners or sys-
tems, if any, would be able to cope
with the playback demands those re-
cordings would impose.
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“Model Eleven...Exquisite Sound. ..Dwarfs Any
Portable Stereo...A High Tech Wonder. . Thumbs Up!

Doug Simmons—The Village Voice

MODEL ELEVEN

Cambridge SoundWorks’
Model Eleven is the world's first
transportable full-range, high per-
formance component system. It
consists of a powerful 3-channel
amplifier and two “satellite”

mi /hl;%h-frequency speakers—all
packed ina rugged “BassCase™
that, when empty, servesas the sys-
tem’s subwoofer. Model Eleven’s
performance, when coupled with your
portable CD or tape player* rivals that
of the most expensive component sys-
tems. And because we market it directly
from our factory, it costs hundreds less than
it would in stores.

The drivers used inModel
Elevens two-way saellite
speakers are no-
compromise, high-
performance
components—just like
Joud expect to find in the
Sinest home speaker
Systerms.

Performance that rivals the

best home component systems.

Until now portable music systems were,
atbest, acompromise. Even the most
expensive oneslack the deep bass necessary
forfull, natural sound. But Model Eleven
delivers the all-out performance previously
found only in high quality home component
systems. Its three speakers are designed to

work with aroom’sacoustics for optimum
performance. Remove the satellite speakers,
amplifier and your portable CD player from
BassCase. Place the satellites where they
create amusical “stage” near ear level. Put
the BassCase where it reinforces low fre-
quency output—on the floor, even behind

furniture. The result is musically accurate
-

« Fitsunder airline seats-23 Ibs.
+ Canbe checked asluggage.
+ Works on all electrical systems.
* Delivers the full range of music.
« Isbacked by aunique
5-year warranty.
* Makes anideal Father’s Day
or graduation gift.

sound virtually identical
to our acclaimed
Ensemble” speaker system.

Model Eleven can be used virtually

anywhere in the world—115- or 230-volt,
500r 60 Hz AC or 12-volts DC. Because the
entire system fits under an airline seat—or
can be checked as baggage—you cantake it
justabout anywhere. But Model Eleven's
soundissogood, so “big;’ youmay want to
keepithome. It'san
ideal second (or first)
music system fora
study, bedroomor
kitchen. At$599t we
don'tknow of any
combination of
components near its
price (transportable
ornot) that a%proaches
its sound quality.

ot M

Henry Rloss created the dominant speaker models of the ‘505 (AR),
'60s (KLH) and ‘705 (Advent)—as well asour/z%fhblacdaimcd
Enscinbleand Ambiance™ speakers. While packing astereo system
into a suitcase before avacation, he realized that anamplifier, a (D
Playerand two small speakers take up the same space required for
anacoustic suspension wogfer to reproduice really Jeep bass. That
wus the inspiration for BassCase, Model Eleven's bass speaker
enclosure which doubles as the entire system scarmving case.

“We Know Of No Small Speaker That Surpasses The
Overall Sound Of Ambiance” |

BY HENRY KLOSS

Ambiance is an ultra-compact speaker
that proves high performance, small size and
low cost need not be mutually exclusive.
Ambianceisideal for bedrooms, dens, dorm
rooms...or for use as an extension speaker
or in surround sound systems. While no
speaker of its size can provide the same low
bassas our Ensemble and Model Eleven
systems, Ambiance has more output in the

+ —Stereo Reviev/

40Hz region than any “mini speaker” we've
encountered. Stereo Review magazine
described Ambiance as .. beautifully bal-
anced, deliveringa full-size sound image
with nota hintofits origin in two sma
boxes...very few small speakers we have
heard canmatch the overall sound of
Ambiance, and we know of none that
surpassit.” Available in Nextel or primed
for painting for $109 eacht, orin solid cak
for $129 eacht—backed by our 30-day
money-back guarantee—direct from
Cambridge SoundWorks.

Ambiance isan ultra-compact speaker that proves high performance,
smallsize and low cost need not be mutually exclusive.



“Cambridge SoundWorks May Have
The Best Value In The World. AWinner.”

David Clark—Audio Magazine

BY HENRY KLOSS

Ensemble is a speaker system that can
provide the sound once reserved for the best
speakersunder laboratory conditions. It
virtually disappears in your room. And
because we market it directly, it costshun-
dreds less than it would in stores.

Ensemble consists of four speaker units.
Mo compact low-frequency speakers repro-
duce the deep bass, while two small satellite
unitsreproduice the rest of the music, making

Not all the differences are as

abvious as our two subwoofers.
Unlike seemingly similar systems,
Ensemble uses premium
for maximum power handling, individual
 CTOSSOVers that allow several wiring options
.. and cabinets ruggedly constructed for

corrosion.

Unlike satellite systems which use a single
large subwoofer, Ensemble features separate
compact bass units for each stereo channel.

proper acoustic performance. We even
gold-plate all the connectors to prevent

ity components

it possible to reproduce
just the right
amount of ener:
ineachpart ofthe
musical range
without turning
your listening
room into a stereo
showroom.

Your listening
room works with Ensemble,
not against it.

No matter how well a speaker performs,
athome the listening room takes over. If you
put a conventional speaker where the room
can help the low bass, it may hinder the
upper ranges, or vice-versa. Ensemble, on
the other hand, zakes advantage of your
room’s acoustics. The ear can't tell where
bass comes from, which is why Ensemble's
bass units can be tucked out of the way—on
the floor, atop bookshelves, orunder furni

They it more gracefully into your living
environment, and help minimize the effects of
the listening room s standing waves.

30-day money-back
satisfaction guarantee.

Atonly $4991—complete with
all hardware and 100" of speaker
cable,~Ensembleis #e value on to-
day’s speaker market. Esquire maga-
zine describes them by saying, “You get
* amonth to play with the spe
before you either return them or keep
ture. The satellites can be hung directly on them. But you'll keep them” Stereo Review
the wall, or placed on windowsills or shelves.  said “It's hard to imagine going wrong with
No bulky speaker boxes dominate your living  Ensemble.” Forliterature, reviews or to order,
space, yet Ensemble reproduces the deep write us at the address in the coupon, or call

bass that 7o mini speakers can. 1-800-AKA-HIFI. *
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ioucanput Ensemble’s Iowﬁvqueng/ units aractg/ where they should go for superb bass. You can't do this with conventional
speakers because you have to be concemed about the upper frequencies coming from the same enclosures as the low ones.

Try Model Eleven...

OrEnsemble...

Or Ambiance...
Risk Free For 30 Days.
Call 1-800-AKA-HIFT*

(800-252-4434)

All Cambridge SoundWorks products
are sold only factor%/ direct. This allows you
to save hundreds of dollars and audition our
Froducts the right way—in your home

30 days, with norisk, no sales person
hovering nearby.

**CD player not included in Model Eleven system.

=
Our tell-free number connects you to | gm@mﬁﬁqmgﬁg
a Cambridge SoundWorks audic expert. He
or she will answer all your questions, send
literature and reviews—or take your order
(you canuse Visa, MasterCard or American
Express) and arrange shipment via UPS. O Send ___(qty.) Ambiance (Oak), for $129 ea. t
Your Cambridge SoundWorks audio expert I'mpayingby CJCheck CIMC OVisa (JAmEx
will continue as your personal contact with us. | e
*9AM to midnight (ET), sevendaysa

| O Sendmore information and test reports.
[ Send Ensemble risk-free for 30 days, for $499.t
[ Send Model Eleven risk-free for 30 days, for $599.1
O send — (qty.) Ambiance (Nextel), for $109 ea. t
O Send ___(qty.) Ambiance (Primed), for 109 ea. t

week. InCanada, caIll 800-525-4434. | Name
Fax: 617-332-9229. Outside the U.S. or Address
Canada, 617-332-5936. | City State

Phene (Area Code) Number
FOR IMMEDIATE SERVICE: 1-800-AKA-HIF1.

© 1990 Cambridge SoundWorks. ®Ensemble is a regis-
tered trademark of Cambridge SoundWorks. ™BassCase.,
Ambiance, Model Eleven and Cambridge SoundWorks are MA residents add 5% sales tax.

trademarks of Cambridge Soundworks, Inc. Ensemble | +Plus freight (Ensemble $8-$27, Mode! Eleven $6-$16,
review quote reprinted with permission of Audio Magazine, Ambiance 54 $12). Delivery time usually 2-7 days.
© 1989 Diarrandis Communications. I_We ship worldwide, including APO & FPO.
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CURRENTS

JOHN EARGLE

DEVOLUTION OF THE SPECIES

he evolution of musical instru-
I ments over the centuries has
been driven by the demands of
virtuoso players who have constantly
sought greater facility, better intona-
tion, and more acoustical output from
their instruments. The modern concert
grand piano, for example, evolved out
of efforts to produce an instrument that
could withstand the demanding tech-
nique of Franz Liszt and the other great
pianists who followed him. The high-
tension stringing on a cast iron frame
of today’s instruments produces con-
siderable tone and is a far cry from the
simple design of the early pianoforte.
Today's highly articulated action is
miles ahead in its ability to negotiate
repeated notes and rapid scale pas-
sages.

In the symphony orchestra, wind
and percussion instruments have con-
tinued to evolve, even into modern
times, as the players have sought
greater facility and the capability of
playing louder without intonation
(pitch) problems.

The oldest section of the orchestra,
the strings, often includes highly
prized instruments made more than
200 years ago. Early in the 19th centu-
ry, most of these instruments were re-

built with a steeper neck and finger-
board that could support a higher
bridge and, consequently, higher ten-
sion stringing (Fig. 1). The curve, or
crowning, of the bridge top (not visible
in this side view) was also increased
so that violinists could play more vigor-
ously without accidentally touching two
strings at once. The emergence of the
violin as a virtuoso instrument, in the
hands of Niccolo Paganini and the like,
forced such modifications. The instru-
ments have changed little since then,
except for the introduction early in this
century of wire-wound strings (and a
steel E-string) in place of the original
gut strings.

Even the bow underwent a marked
change. Baroque bows were shaped
in such a way that increased pressure
on the string resulted in “wrapping' the
hair of the bow around two or more
strings, making it difficult to play loudly
without sounding the adjacent strings.
About 1775, Tourte devised a bow with
a reverse curve, which caused the hair
of the bow to stiffen with increased
pressure on the strings, thus allowing
the player a greater range of dynam-
ics. Figure 2 shows the basic differ-
ences in profile of the older bow as
compared with today’s instrument.

For most of this century, the works of
the baroque masters, such as Bach,
Handel, and Vivaldi, have been played
on modern instruments, whether on re-
cordings or in the concert hall. On col-
lege campuses, collegium musicum
groups were often formed for the au-
thentic performance of Renaissance
and earlier works, but music of the
baroque (1600 to 1750) and classical
(1750 to 1825) periods was routinely
done on modern instruments.

During the 1960s, the recordings of
Nikolaus Harnoncourt and the Vienna
Concentus Musicus brought to a large
base of listeners a degree of authentic-
ity in baroque music via early instru-
ments and scholarship in performance
practice. And as the '70s progressed,
the so-called “early music” business
took off in a big way. Many record
labels embraced it, and the number of
conductors and ensembiles (at least in
name) proliferated. Purely from a re-
cording point of view, these ensembles
had the good fortune of benefiting from
newer approaches to recording ush-
ered in by the digital era: Direct-to-
stereo (two-channel) recording, im-
proved microphones, and the general
return to natural perspectives. Most of
the groups are European or English, so
it was relatively easy for them to identi-
fy recording venues appropriate for the
program at hand, since the Old World
abounds in unspoiled 200-year-old
structures.

Record companies have a bonanza
here: They have opened up a new
branch of music, so to speak. New
conductors and players, a fresh look at
playing familiar music—this is grist for
the record mills at much less than the
cost of a major symphony orchestra,
and all without the agony of dealing
with superstar conductors and solo-
ists, or their agents.

Today, our ears have become so
conditioned to the sound of authentic
instruments in music of the baroque
era that modern instruments seem
strangely out of place. No record com-
pany today would think seriously about
issuing a set of Handel Concerti Grossi
or Bach Brandenburg Concerti using
modern instruments, no matter what
the reputation or competence of the
group and its conductor. The competi-
tion on early instruments is simply too
great, and the performances often do
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“A generation later, transistor
designs by suck companies as
Levinson, Krell, and Thresholc
have gained myrespect as be ng
eminently musical despite thei~
silicon hearts. T this list | can
now add Kinergztics Res=arch.”
Dick Olsher

Stereophile Vol. ~ 3, No. 1.

“Those audio faaatics who want to
be bombarded bw jet ptanes,
earthquakes, th_nderstcrms, and
even atomic bombs would
probably not like the Kinzargetics
sound, but if thew’re searching for
music, here is a7 oasis.”

Lewis Lipnick

Stereophile Vol.~ 0, No. &

“,..Kinergetics ctfers its purchaser
more than a glimpse of what the
best CD sound B all abovt.”

John Atkinson

Stereophile Vol. = 3, No. 1.

“...Kinergetics KZD-40 has
become an integral part cf my
playback systerr. | recommerd it
very highly, esp=cially tc those
who have had nonumental
difficulty comingto any terms with
the CD format.”

Neil Levenson

Fanfare, Jan/Fek 1990.

“Kinergetic's KCJ-20... the first
CD player to creck the Class 1
Sound barrier”

Peter Montcriaff

“International Awdio Rev.ew”
Hotline #43-45.

We will continue to create
improvementsin areas of
psychoacoustic that others
have yet to discover.

l“" )y KINERGETICS
RESEARCH

6029 Reseda Bivd., Tazana, CA £1356
818/345-5339 « Fax: 8 3/609-8576




CWW Power Amplifiers
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Perfect Matés for your Receiver, Preamplifier,
or, for our NEW Remote-Control Preamp-Tuner...

PRO-POWER FOUR
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MOSFET POWER AMPLIFIER

SPEAKER
svatius

Pro-Power Four

DESCRIPTION: The New PRO-POWER
amplifiers are especially designed for the
extended Dynamic Range requirements of
today’s Compact Disc players and Hi Fi
VCRs. The ULTRA HIGH CURRENT design
offers you incredibly high power without
sacrificing distortion-free performance,
superb reliability, and the utmost in sonic
purity. These new amplifiers operate flaw-
lessly under all operating conditions. It is
well known that most of today’s highly
regarded loudspeakers exhibit impedance
curves which drop to 1 or 2 ohms at some
frequencies, and in conventional amplifiers
this results in severe clipping and the trig-
gering of protective circuitry. However, our
new PRO-POWER Phase Control amplifiers
continue to operate even under those
extremely low impedance conditions. Cur-
rent limiting had been eliminated entirely
by the use of the latest POWER MOSFET
technology, thus avoiding the sonic degra-
dation typically found when limiting cir-
cuitry is employed.

Says Leonard Feldman in his Test
Report in AUDIO Magazine, Vol. 71,
No.9:

”...it brought out the best in all of
the loud speaker systems with
which I tried it. I sensed an
effortlessness about the musical
crescendos reproduced from some
of my CD spectaculars...”

”In my view, you can spend five
times as much as what this amp
costs, but you won’t get a better,
more reliable, or more musical

unit.”

FEATURES: MOSFET amplification stages
provide the utmost in sonic purity, rivaling
that of vacuum tube amplifiers...Precision-
Calibrated LED power meters (0-400 watts
at 8 ohms)...Speaker switching for two pair
of stereo speakers...

SPECIFICATIONS: CONTINUOUS RMS
POWER: 205 watts per channel @ 8 ohms,
20Hz-20kHz, 300 watts per channel @ 4
ohms, 20Hz-20kHz, 450 watts per channel
@ 2 ohms, 1kHz...THD—less than 0.05%.
19" Wx5%"Hx12”D, 30 pounds.

Pro-Power One

PRO-POWER ONE: The NEW PRO-POWER
ONE amplifier provides all of the perform-
ance features of the PRO-POWER FOUR in

a smaller, non-rack-mountable chassis.

- -
PRO ROWER ONE

o ﬁm/mﬁm

205x2
MOSHET POWER AMPLFER @

e s

The PCR800 amplifier is similar to the
PRO-POWER ONE, rated at 205 watts per
channet @ 8 ohms, but with plain overlay
front panel.

Pro-Power Ten 2/3/4 Channel 600-watt Mosfet Amplifier

TWO-CHANNEL MODE

The PRO-POWER TEN, used in this
mode, is the ultimate in high current,
high power amplifiers, and provides a
massive 600 w/p/c @ 8 ohms.

THREE-CHANNEL MODE

This mode provides 205 w/p/c for a
stereo pair of satellite speakers for mids
and highs, plus 600 watts to guarantee
optimum sub-woofer bass performance.

FOUR-CHANNEL MODE

The ultimate in audio/video systems is
the Surround Sound system, where the
Theatre environment is recreated by
stereo front and stereo rear speakers.

PRO-POWER TEN

by KMWMM

POWER QUTPUT @ 8 OHMS

2/3/4 CHANNEL = 800/205
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cﬁm/m%mm Pre-ceiver®. .

NEW Remote-Control Preamp-Tuner
...the perfect Control Center to match
your choice of any Power Amplifier. ..

Professional Rack-Mount C-MOS Digital Control Center

Soundcraftsmen, America’s leader in separate components,
introduces the new PRO-PT FIVE-R PRE-CEIVER. This new
Control-Center/Preamplifier/Tuner combines the outstanding
performance and features of our separate tuner and preamplifi-
ers, and adds the versatility of WIRELESS REMOTE CONTROL.
The PRE-CEIVER cffers the sensible alternative to the “all-in-
one’ receiver, by allowing the freedom to choose a separate
power amplifier to match the needs of the speaker systems. This
intelligent PRECEIVER approach allows you to avoid the inher-
ent problems and compromises found in today’s receivers, and
still enjoy the cost-saving of combining the compatible preampli-
fier and tuner stages on a single chassis.

Due to space and technical design limitations, ordinary receivers
cannct be equipped with the high-current, high-voltage power
stages found in even modestly-priced separate power amplifiers.
In a receiver, these heavy-duty power stages, necessary for high
dynamic range amplification, would generate levels of heat, hum,
and noise unacceptable to the tuner and preamplifier’s low level,
sensitive circuits. The new PRE-CEIVER' eliminates all of these
compromises by keeping the low-level preamplifier and tuner
stages completely separate from the incompatible high-level
power amplifier stages; thus providing a near-perfect and
distortion-free output signal to drive any amplifier,from 50 watts
to 600 watts.

The PRO-PT FIVE-R's PREAMPLIFIER SECTION has the quality
and features you need as the cornerstone of your audio system.
Discrete FET transistors are used in critical circuits for lowest
distortion and noise. Our unique Spectral Gradient circuit
provides extremely critical discrete filtering to eliminate the
harsh characteristics associated with many analog/digital Com-
pact Discs. Our unique Variable Contour Loudness Control
allows precise and easy selection of frequency balance at any
volume level.

The PRO-PT FIVE-R TUNER SECTION’S advanced technology
incorporates a DIGITALLY SYNTHESIZED, quartz-referenced
crystal oscillator, Differential MPX High-Blend circuit, Micro-
Computer memory system, Direct access retrieval of

any of your preprogrammed stations is as simple as pressing one
or two buttons. The Scan Selector provides you with easy
access to strong stations or direct access to even the weakest of
stations. The Mono/Mute-Off selector allows noise-free listening
of very weak sterea broadcasts.

FOR A DEMONSTRATION, VISIT NEAREST DEALER LISTED BELOW

However, many additional Dealers—too numerous to list here—are located throughout the U.S. with many models on display. If no
dealer is shown near you, or you encounter any difficulty ptease phone us at 714-556-6191, ask for our “Dealer Locator Operator.”
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FREE System/Analysis Test Recording,
Now available on 5" COMPACT DISC!

C? Enter No. 30 on Reader Service Card
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$39 95 SYSTEM EVALUATION KIT. inclugdes your choice 3f 57 tnstrug-
tonal Test/Analysis COMPACT DISC, or 12" LP, plus 2-sats of Compu-
tone Charts, --Connector Casle for comparisom test. 1-Mst-uction
fsiger. WRITE TO US FOR FAST ACTION, OR CI3CLE READER CARD,
and we'!l send you FREE SPECIAL OFFER DETRILS, and 16-page COLOR
BROCHURE
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SYSTEM ANALYSIS/TES T Disc

FREE!
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Ironically, the success of

early-music groups has made

many symphony orchestras
stop playing Handel, Bach,
and other baroque music.

capture an eloquence and spirit hard
to duplicate with modern instruments.

There are a few adjustments the lis-
tener must make on the way to enjoy-
ing period instrument performances.
First, there is the matter of intonation in
the wind and brass sections of the en-
sembles. The suavity of modern wood-
winds will be missed, and in their place
will be somewhat rough-edged sounds
of lesser dynamic range and less pre-
cise tuning. The brass instruments are
valveless, and as such depend on the
player's "lipping"” tones, up or down as
needed, to place the pitch. These
problems in pitch accuracy simply
must be accepted as such. The strings
are played without a vibrato, and string
attacks are apt to be less incisive, due
to the lightness of the bowing.

The small size of most early-music
ensembles is welcomed in most cases,
as are the more modest recording ven-
ues. Recording directors often seek
out venues which have lots of “bloom,”
an immediate sense of reverberation
and ambience. The venues which work
best are often old ballrooms with lots of
plaster, wood, articulated surfaces,
and coffered ceilings. When vocal re-
sources are included, the singing style
is light, unforced, and most “unopera-
tic" in the conventional 19th-century
sense.

Few standing early-music groups
perform regularly in concert. Most of
their activity is in the recording studio,
and the pervasiveness of their efforts,
via FM broadcast and disc sales, is a
measure of just how significant the rec-
ord industry has become in shaping
musical tastes. More to the point is the
effect on programming of concerts by
major orchestras.

An ironic consequence of early-mu-
Sic groups’ success is that many sym-
phony orchestras have simply stopped
programming the compositions of
Bach and Handel, and other baroque
works. This is a musical loss for the
audience and may be a downright li-
ability for the orchestra. As conductor
Gerard Schwarz pointed out last year
in “A Conductor Must Help to Shape
Public Taste"—an article in the Sep-
tember 17 issue of The New York
Times—orchestras which ignore 18th-
century repertoire in favor of 19th- and
20th-century music lose certain en-
semble skills which the earlier music

MODERN

Fig. 1—Barogue and modern violins.
Note the higher bridge and slanted
neck of the modern instrument.

A

FCRCE

> [

FCRCE

Fig. 2—The flat top of old-style violin
bows (A) deflected easily when the
bow was pressed against the string,
wrapping the bow around the string
(B) and making it difficult to play one
string at a time loudly. The reverse
curve of the modern Tourte bow (C)
maintains greater tension, so
deflection is minimal (D).

reinforces, and general competence
may suffer as a result.

This last point is especially of con-
cern at present, in that the early-music
forces have embraced music of the
classical era. The symphonies of
Haydn, Mozart, and Beethoven are
now available in many performances
by authentic instrument ensembles,
and the fortepiano has made a trium-
phant return as these ensembles’ cho-
sen vehicle for Mozart and Beethoven
piano concertos. Pity the modern or-
chestra that is daunted by this and
stops programming Mozart, Haydn,
and Beethoven!

It may be quite a while before most
of us are willing to trade in new instru-

ments for old in the classical literature.
After all, we have been so thoroughly
conditioned in this repertoire by the
great conductors and orchestras of
this century, not to mention the legend-
ary keyboard virtuosi who have per-
formed the concertos. Musicality, not
authenticity, is likely to be our chief
concern here, even though it is rela-
tively easy to demonstrate that the for-
tepiano is, in a purely acoustical
sense, a better match for a classical
size ensemble than is the modern con-
cert grand piano.

The most venturesome conductor
and ensemble on the period instru-
ment scene are, unquestionably, Rog-
er Norrington and the London Classi-
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Research.

What do you do after build-
ing the largest, most sonically-
accurate speaker system in
the world?

If you're Infinity, you take
everything youve learned from
the 74 foot, $50000 Infinicy
Reference Standard V and apply
it to the most sonically-accurate
compact speaker system in
the world.

And you call it Modulus.
A speaker system for the 19905.

"Technologically, it is an

And development.

I

encyclopedia of high science,
from its ime-aligned driver
array to its servo-controlled
subwoofer to its acoustically-
inert, sand-filled pedestals.

Sonically, it has the
power to drop jaws with its
absolutely uncanny musical
accuracy.

And visually, it would be
as at home in the Museum of
Modern Art as in any listening
room. With or without its
optional modular components.

"To audition the new
Modulus system, bring your
favonte disc or tape to a selected
Infinity dealer.

And expenence Research
and Development, Infinity style.

O Infinity,

We get vou back to what it$ all about. Music.

For literaturc and the name of your nearest Infinity
dealer, call (800) 765-5556. In Canada, call

(416) 294-4833, H. Roy Gray, Ltd. ©1989 Infinity
Systems, Inc. H A Harman International Company.
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We’re conditioned to baroque
on early instruments, but it
may be a while before we're
ready for old instruments

in the classical literature.

cal Players. Having gone through most
of the Beethoven symphonies, Norring-
ton and his group issued late in 1989 a
period-instrument recording of “Sym-
phonte Fantastique™ by Berlioz. The re-
cording is immensely successful and
has moments of considerable insight.
Perhaps the problem most people

have listening to it is the preconception
that it is a large “Romantic” work re-
quiring resources akin to those com-
mon toward the end of the 19th centu:
ry. The fact is that the work dates from
1830, just barely out of the classical
era into the Romantic. The identifica-
tion of Berlioz as the Father of the Mod-

CHORD™

Speaker and Interconnect
Interface Cables
from MT

After nearly a decade of ground-

breaking research and development
Music Interface Technologies now
has neutral, noise-‘ree audio cable
that is within rezch o1 anv audio
budget. MIT's new Zzpchord speaker
and interconnect interface cables

ZAP > noise with “Zzpline
networks and patented termination
techniques. Because Zapchord

nierface cables remove the noise
audio components sound more
powertyl, dynam:c, defined, and
detailed than ever before.

Music Interface Technologies M T

Tramsparent Ao Marketing » R
Hiolits ME GUGST » T » (207 URS455 1 FAX (T IX0-3TT

Enter No. 36 on Reader Service Card

| authenticity? | don't think so—at least

ern Orchestra further confuses our ex-
pectations and judgments.

It Berlioz, then why not the early Ro-
mantics: Schubert, Mendelssohn, and
Schumann? There are no reasons why
not, if the motives are right. What about
extending the notion forward to period-
Instrument performance of Brahms
Tchaikovsky, and Wagner? This is
okay if the notion of “original instru-
ments’ is tempered to include certain
performance values.

For example, Brahms wrote for the
so-called “natural” French horn, an in-
strument without valves. He preferred it
for its purity of tone, as compared with
the valved form of the instrument.
While there are some expert players on
the natural horn, all major symphonic
horn players today use the ubiguitous
“double horn" version, which has extra
sets of tubing and makes for greater
accuracy in playing. Would we be will-
INg to put up with split horn notes in
Brahms' symphonies for the sake of

not for long.

Perhaps the best way to approach
the late Romantic period is to start at
the present, analyzing current perfor-
mance practices and working back-
ward. If we did this, we would find that
modern orchestras play far too loudly.
We would remove some of the wire-
wound strings from the violins, violas,
and cellos, and we would certainly ask
the brass players to tone things down
considerably so that the strings could
be heard without forcing.

We would take a look at middie-Eu-
ropean orchestral practice, which fa-
vors a soft-edged approach to sound
production and reaches a real fortissi-
mo only once or twice during a typical
concert.

We would take note that modern
woodwind instruments can play so well
in tune, but we would ask them to play
still a bit more softly.

We would implore our architects and
acoustical consultants to be leery of
what Michaei Forsyth refers to in his
MIT Press book, Buildings for Music,
as the Hi-Fi Concert Hall, and return to
earlier values.

Finally, we would ask recording en-
gineers and producers to use fewer
microphones, do less gain riding and
‘spotlighting,” and strive for the pickup
of natural stereo perspectives. 4
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Any way you look at it,

Hafler advances the
state of the art while it reduces
the price of admission.

New Hatfler SE Series. The SE Series embodies
the basic Hafler design philosophy: Innovative
circuitry, high reliability and, above all, sonic
excellence. The result is pure, unimpeded sourd
at an affordable price.

SE100 }J-FET Preamplifier. Based upon the
critically acclaimed reference standard DH 11C
circuitry. The SE 100’s all J-FET line stage

offers “tube-like” sound while maintaining ulera-
low noise and distortion.

SE130 AM/FM Tuner. Features Delco Electrc qics
receiver circuitry. This American-built tuner
incorporates sophisticated stereo blending and
superior interference immunity.

SE150 CD Player. Dual 16-bit digital to analoe
converters and quadruple oversampling capture all
the dynamics and low-level resolution you expect
from the latest in CD technology. A full-functxon
remote control is provided to allow easy access -0
all of your favorite music.

SE120 MOSFET 4 mplifier. Featu-inz 60 =atts
per chanrel of MOSFZT output power. This con-
servativelv rated power amplifier is based upon the
heralded DH 120 ciacu-try. Utilizing a nove_ drive
circuit which is exrro=dinar:ly linear it achuieves
ultra-low distort on without the use of high naga-

tive feedback. The =suit is: Fuggedness. L ~earity.

High speed. Ard d = * -ube-I'ke” charzcteristics of
smoother sound with lzss distortion

The Hatler S= lire of procucts, kand built in
America, repres=n:: th= affosdable high end in
separates.

Hafle: “The A mduble High-Zad” ‘.

AD VISION OF ROCXFORD COR0RaTSN

For More Information




AUDIO ON-SALE AT THESE FINE STORES

AUDIO DEALER LISTING

ALABAMA

Huntsville
Audio Video Lab.
2801 Newby Rd.

ARIZONA

Douglas
DM Electronics
929 G. Ave.

ARKANSAS

Paragould
Sound Choice
1605 W. Kings Hwy

CALIFORNIA

Salinas
Bay Video & Stereo
1168 S. Main

Pomona
Dr of Audio
575 7th Ave

Calexico
Seiki Stereo
700 Imperial Ave.

Modesto
CD Exchange
435 McHenry

Los Angeles
Henry Audio
2050 S. Bundy Drive

Mountain View
Sound Goods
391 S. San Antonio Road

San Diego
Stereo Design
9353 Clairmont Mesa Blvd.

COLORADO

Grand Junction
The Sound Shop
528 South Tejon
636-1684

Boulder
Listen Up Inc.
2034 Avapahoe Street

CONNECTICUT

Waterbury
Zinno Music Inc.
195 Meriden Rd.

Hartford
New York Sounds
624 Wethersfield Ave.

FLORIDA

Tampa
Audio Visions
14306 Dale Mabry Hwy. N.

Altamonte
Sound Advice Orlando:Two
455 W. State Road 436

Sound Advice Coral Gables
1222 S. Dixie Hwy.

Dania
Sound Advice
1901 Tigertail Blvd.

Hialeah
Sound Advice Hialeah
6490 W. 20th Avenue

N. Miami Beach
Sound Advice Miami Beach
1595. N.E. 163rd Street

Sunrise
Sound Advice Sunrise
2200 N. University Drive

Boca Raton
Sound Advice Boca Raton
444 N. Federal Hwy.

Tampa
Sound Advice Tampa One
625 N. Dale Mabry

Sound Advice Tampa Two
1102 E. Fowler Ave.

Sarasota
Sound Advice Sarasota
6307 S. Tamiami Trail

Orlando
Sound Advice Orlando One
4835 E. Colonial

Ft. Lauderdale
Sound Advice Ft. Lauderdale
4008 N. Federal Hwy,

Hollywood
Sound Advice Hollywood
5951 Hollywood

Miami
Sound Advice Kendall
13915 S. Dixie Hwy.

W. Palm Beach
Sound Advice W. Palm Beach
2275 Palm Beach Lakes Blvd.

Clearwater
Sound Advice Clearwater
1451 US Hwy 19 South

St. Petersburg
Sound Advice St. Petersburg
2925 Tyrone Blvd.

GEORGIA

Atlanta
Stereo & Video Designs Inc.
6300 Powers Ferry

ILLINOIS

Rockford
Absolute Audio
4227 Maray Dr.

Bloomington
Lasers Edge
512 1AA Dr.

INDIANA

Bloomington
Campus Audio
413 E. Kirkwood Ave.

Portage
Who's Your Entertainment
P.0O. Box 22

Huntingburg
Audiosource Electronics
322 W. 4th

KANSAS

Wichita
Advance Audio
5507 E. Kellogg

LOUISIANA

Baton Rouge
Art Colley's Audio Specialists
711 Jefferson Hwy

MARYLAND

Lutherville
Gramaphone Ltd.
1081 Tony Drive

MASSACHUSETTS

Northhampton
Sound & Music Inc.
Millbank Place 351
Pleasant Street

Plymouth
PM Systems
20 Court St.

MICHIGAN

Grand Rapids
Electronic Sound Equip Co.
2249 Division S

Dearborn
Little Professor
22174 Michigan Ave.

Rochester

Rochester Book Center
1410 Walton Bivd.
Rochester Hills Plaza

NORTH CAROLINA

Greenville
Todd's Stereo Center
105 Trade

Durham
CD Superstore
5410 N. Highway 55

NEW HAMPSHIRE

Concord
Audio of New England
31A S. Main

NEW JERSEY

Vincetown
Sound Waves
RD 10 RT 206

Bloomfield
Sound Reproduction
237 Bloomfield Ave.

Verona
Audio Connection
615 Bloomfield Ave.

North Plainfield
Stereo City
950 US Hwy 22

Livingston
Metro Media Design Inc.
15 Tarlton Dr.

Morris Plains
J.S. Audio
643 Speedwell

Plainshoro

Sound Ideas

Princeton Meadows
Shopping Center

NEW YORK

Liverpool
Audio Excellence
4974 Alexis Drive

Hartsdale
Sterec Depot
155 S. Central Ave.

Montauk
Montauk TV Service
Main Street

Orchard Park
Stereo Chamber Inc.
Union & Orchard Pk. Rds

Roslyn

The Discriminating Bar

at the Harborview Shoppes
1518 Oid Northern Bivd.

New York
Stereo Exchange Inc.
194 Mercer Street

Merrick
Performance Audio Svc.
2064 Sunrise Hwy

Lake Grove

Audio Den Ltd.
Smith Haven Raza
2021 Nesconset Hwy

Hicksville
Avtronics Ltd.
260 Old Country Road

Rochester
Paul Heath Audio
217 Alexander Street

OKLAHOMA

Oklahoma City
Contemporary Sounds
10327 North May Ave.

OHIO

Westerville
Audio Horizons:
20 Westerview Dr.

Warrensville Hts.
Hoffmans House of Stereo
23031 Emery Road

PENNSYLVANIA

Fairless Hills
Audiolab Stereo Center
500 Lincoln Hwy.

Hermitage
Sounds Good To Me
2481 E. State

SOUTH CAROLINA

Columbia
Sound Advice
2821 Ashland Rd.

TEXAS

Dallas
Omni Sound
4833 Keller Springs

Houston
Soundscape
2304 Portsmouth

Home Entertainment
2617 Bissonnet

San Antonio
Auto Sec & Sound Systems
6893-2 Bandera Rd.

Corpus Christi
Audio Video Designs
4904 S. Staples

Laredo
Audio Systems Inc.
4500 San Bernardo

McAllen
Showery Stereo
320 S. 10th

VIRGINIA

Danville
Aeolian Svcs.
215 Main Street

Newport News
Go-Ho Auto Audio
10817 Warwick Bivd.

WASHINGTON

Seattle
Definitive Audio
6017 Roosevelt Way N.E.

San Diego
Stereo Design
9353 Clairmont Mesa Blvd.

WISCONSIN

Greenbay
Hi-FI Heaven
1917 S. Webster Ave.

Dealers interested in Audio should call 1-800-221-3148



VAN BERGER

DISCOMPATIBILITY

The WORM'’s Turn?

When | first heard mention of
“compatibility” and “standards”
problems in the development of
recordable CD, | was rather puzzled.
There’s already a standard that
ensures compatibility between all CD
recordings and players. If a device
can make recordings that CD players
can't distinguish from commercial
pressings, then compatibility has
been achieved, right?

But if two companies come up with
different ways of achieving it, they’ll
probably use different recording
media requiring different laser output
settings. Each company’s machine
would be able to play back
recordings made on the other's, but
probably neither would be able to
record on the other's blanks. The
systems would slug it out in the
marketplace until a winner emerged,
whereupon blank discs for the losing
systems would become harder and
harder to find. Eventually, the
recorders that used those discs
would become useless, but the discs
they'd made would still be universally
playable.

So far, the only recording systems
I've heard of that produce discs

compatible with CD playback are
WORM (write-once, read-many)
systems, such as the ones from
START Labs and Gotham Audio,
whose discs can't be erased and
rerecorded. Some people don't see
this as a problem; after all, most
cassettes are only recorded once—if
they weren't, blank cassette sales
would be dwindling as the tapes sold
years ago were rerecorded. Still,

a write-once system leaves you no
room for mistakes such as miscues
and errors in level setting.

There are systems whose discs can
be erased and reused at will. Ail
those I've heard of are magneto-
optical disc (MOD) systems, such as
the Thomson system featured in our
March issue and a Sony consumer
prototype | saw at last October's
Japan Audio Fair. The MODs don't
reflect light in quite the same way
conventional CDs do, so they can't be
played on current CD equipment.
(The recorders can play conventional
CDs, though))

This is why there's a cry for
standards and compatibility. Making a
player that can handle both CDs and
MODs is apparently not much of a
problem, but no manufacturer wants

il almost as universally playable as CDs

il to have surfaced yet. This leaves

il for position—sometimes even within

to do it until they know just what kind
of MODs such a player would face.
Should a single MOD standard be
established, combination CD/MOD
players would begin to appear.
Should MOD catch on, eventually all
new players would be this dual-
purpose type. And as new players
replaced the old, MODs would be

(and WORM discs) are today.

The ideal system would be both
compatible with CD players and
erasable, but no such systems seem

MOD and WORM adherents jockeying

a single company (such as Sony, a
partner with Taiyo Yuden in the
START Lab WORM process as well
as a MOD developer).

If I had to choose between a CD-
compatible write-once system and an
incompatible, erasable system, I'd
take the former. But then, I'm
equipped to make my mistakes on
DAT, so | could transfer only my .
successes onto disc. (Other Editor's
Note: I'd take the other system.—E£.P.))

For most people, a CD-compatible
recording system would let them use
CD for everything. No more buying
recordings in one format for the
house and in another for the car, no
more time wasted dubbing new CDs
onto tape for car use. No more
crotchety turntables, once you've
dubbed the records you really
treasure onto CD. There would still be
audiophiles who cherish the old
formats, but Compact Disc would
become the medium for home, car,
and portable use.

This could prove to be a boon to
the record companies. They could
stop issding and stocking recordings
as CDs, cassettes, DATs (if they ever
really start), and LPs (which they've
already all but pulled the plug on)
and produce only CDs. They'd save
millions just in stocking and handling
costs, not to mention earning more by
dropping all their lower profit media in
favor of the medium they make their
highest profits on. As the availability
of home recorders allows listeners to
use CD for all their music needs,
consumers will buy more CD players,
creating a demand for still more

recordings on CD.
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HIGH PERFORMANCE BY APOGEE

WE’'RE PUTTING IT ON AT THE RITZ

FROM THE AFFORDABLE “‘STAGE’' TO THE INCREDIBLE '‘DIVA’", APOGEE BLENDS ADVANCED DESIGN WITH

CUTTING EDGE TECHNOLOGY. APOGEE’S RIBBON TECHNOLOGY CONTINUALLY WINS BEST SOUND DISTINCTIONS

AT AUDIO SHOWS WORLDWIDE. COME HEAR US DURING THE JUNE CONSUMER ELECTRONICS SHOW, SUITE 3105,

THE RITZ CARLTON, 160 EAST PEARSON STREET AT WATERTOWER PLACE IN CHICAGO, OR CONTACT APOGEE
ACOUSTICS FOR THE DEALER NEAREST YOU

— P OGEEHRCOUSTICS

APOGEE ACOUSTICS, INC., 35 YORK INDUSTRIAL PARK, RANDOLPH, MA 02368 * (617) 963-C124 * FAX (617) 963-8567
Enter No. 6 on Reader Service Card
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EXPENSIVE
SOUNDING
SPEAKERS!

Speakers are the most important part of your stereo system. It is the speaker that turns amplifier signal :nto sound
and so ultimately determines what you hear. If your speakers do not perform well, your
stereo system will simply not sound like musie.

S S

The search for musically satisfying speakers, however, can lead to
some very expensive products. And if you have already bought those
high priced speakers, then you better not listen to Paradigms. Bat if
you haven't, better not miss them. Why? Because from the time they
were first introduced, Paradigm's sheer musical ability utterly
amazed listeners.... but what caused even more amazement was the
unprecedented low price.

So go ahead, get expensive sounding speakers.... without the expense.
Visit vour authorized Paradigm dealer.... and listen.

The critics agree: }

. For once we wholeheartedly agree... the Paradigm is most definitely a
no-compromise two-way design capable of cutperforming systems costing
several times as much. |

Hi Fidelity Magazine |

. natural. open and :lear...excellent depth. .. lots of hall sound... big,
expansive soundstage... well defined... a rare achievement for any
loudspeaker, but when the price is taken irito account the Paradigm s
performance must be considered as nothing short of remarkable.

- Sound & Vision Magazine

..l

aQigim

music ... above all.

Sz AudioStream, MPO Bax 2410, Niagara Falls, New York 14302
nics Inc., 457 Fenmar Drive, Weston, Ontario MSL 2R6

Card
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For Sony E

)
redefining the
Compact Disc Player |
means changing
more than a bit.




Today, the entire focus of Compact Disc player development
appears to have been reduced to a single bit. While this approach has
some merit, to the engineers of Sony ES it is merely the starting point
in redefining the CD player.

But then, the ES engineers have always charted their own
course. These are the same people whose independent thinking
created the world's first Compact Disc player. And their digital insights
have enabled them to engineer proprietary advances in D/A conver-
sion, digital filtering, data synchronization, error correction, laser
optics and chassis rigidity—in short, all the elements necessary to
establish an entirely new benchmark in Compact Disc performance.

A converter with
a pulse all its own.

Sony started with the High Density Linear Converter™ system.
Based on an all-new integrated circuit, the CXD-2552, this pulse sys-

Not restricted to the deluxe CDP-X77ES shown opposite,
Sony’s new definition of the CD player extends to the affordable CDP-X33ES.

tem replaces the typical converter's sixteen or more switches with a
simpler, more efficient design. With a single stroke, it eliminates non-
linearity, glitches, and crossover problems. The HDLC system also
operates at the unprecedented speed of 45 MHz—the world’s fostest
conversion rate—to help substantially reduce harmonic and inter-
modulation distortion.

As a result, converter distortion measures an astonishing
0.001%. Dynamic range is 124 dB—exceeding the theoretical maxi-
mum of the (D itself. The audible benefits are equally impressive.
You'll experience music that is warmer and less clinical, with @ more
spacious stereo soundstage.

Nothing less than
a total system approach.

We've matched the new HDLC system to our legendary
(XD-1244 digital filter, o Sony design that overcomes requantization
error through superlative calculating accuracy. And Sony overcomes a
principal source of error in pulse converters: the time-base inaccura-
cies called “jitter” These errors cause modulation in the analog

For More Information

-

signal, veiling the music and altering the sound stage. By integrating
our Direct Digital Sync™ circwitry directly on the converter chip, the
Sony HDLC system corrects jitter automatically and decisively.
Similar inspiration led to other pivotal developments in rigid
anti-resonant chassis design, linear motor transports, and low-noise
servo stabilizer circuits. These developments motivated Stereo Review

Extended playback meets an extensive technical resume
with the CDP-C85ES five-disc carousel changer.

to make this pronouncement: “Qur test results leave no doubt that the
Sony C(DP-X55ES represents the current state of the art in (D ployers.
Virtually every measurement surpassed those of the best players we
have tested in the past”*

Best of all, these landmark advancements are not reserved for
one or two high-priced models. They grace every ES single-disc player
and both ES five-disc changers. And each model is backed by o
three-year limited parts and labor warranty. (See your authorized ES

dealer for details.)

0.1% —y
0.01%

0.001% -

0.0001% t———7 T T T T T T
10k 20k 30k a0k 50k 60k 70k 80k

01%

0.01%

0.001%

0.0001% — I T
10k 20k 30k a0k 50k 60k 70k 80k

Spectrum analysis of a10kHz signal with a typical pulse converter (top)
shows additional non-harmonic distortion.
With the Sony HDLC system (bottom) this distortion is negligible.

So call 201-930-7156 (Monday-Friday, 9:00 am-5:00 pm
EST) to locate an ES dealer. Then audition the ES Compact Disc
players. Just don't be surprised if other players seem to foll a
bit short.

SONY.

THE LEADER IN DIGITAL AUDIO ™

Call 1-800-553-4355

©1990, Sony Corporation of Americo. Al rights reserved. Sony, Digital Sync, High Density Linear Converter, and The Leader in Digital Audio are trademarks of Sony.
*Julion Hirsch, Stereo Review, May 1990, Quoted with permission.
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KENNETH GUNDRY AND JOSEPH HULL

ince the introduction of the
Dolby SR (spectral recording)
process in 1986, the profes-
sional music recording,
: broadcast, and cinema indus-
tries have equipped more than 35,000 ana-
log audio channels worldwide with this re-
cording enhancement system. Dolby S-type,
a new noise-reduction system from Dolby
Laboratories for improving the popular home
audio cassette, uses several of Dolby SR's
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prerecorded cassettes. He is also the
inventor of the Dolby HX (headroom-
extension) system and codeveloper of the
Dolby ADM (adaptive delta modulation)
digital system.

Joseph Hull, resident wordsmith at Dolby
Laboratories, originally joined the company
in 1978, after working as Director of
Communications at Advent. As a freelancer,
he wrote manuals and product literature for
Boston Acoustics, Cambridge SoundWorks,
Kloss Video, Lucasfilm, and Mitsubishi.

The authors are indebted to their
colleagues Stan Cossette, who has
spearheaded the development of Dolby
S-type, and Ray Dolby, who conceived
the principles upon which it is based.
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proven techniques to achieve similar ends—
increased headroom, lowered distortion, and
greatly reduced noise. Dolby S-type is less
complex and less costly than Dolby SR.
Among other reasons, this is possible be-
cause home listening levels are lower than
those in studios, and because the spectral
content of cassette noise differs from that of
open-reel tape. However, both systems
share such objectives as freedom from audi-
ble side effects, and are based upon similar
principles of operation.

Principle of Least Treatment

Complementary noise-reduction systems,
such as those developed by Dolby Laborato-
ries, boost the signal as it is recorded (com-
pression) and then reduce the boosted sig-
nal by the same amount (expansion) in play-
back; tape noise is also reduced by the
same amount. The original signal theoretical-
ly survives the complementary process un-
scathed, as oppcsed to playback-only NR
systems, where the original signal is inevita-
bly damaged in the attempt to remove noise
retroactively.

The companding action need not be the
same at all frequencies. For example, in cas-
sette recording, tape hiss so predominates
that it is desirable to concentrate the noise-
reduction action at higher frequencies. Yet
whatever the spectral effect of the action, it
must be confined to lower level signals to
prevent overloading the medium (e.qg., satu-
rating magnetic tape) when high-leve! sig-
nals occur.
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At first glance, designing a system to oper-
ate only at lower levels makes sense, be-
cause high-level signals are assumed to
mask noise. Wide-band companders, which
boost the entire frequency spectrum at low
levels upon recording and lower it at play-
back, work on this assumption. Unfortunate-
ly, it is not entirely valid.

On quiet signals, noise reduction is indeed
effective, because full recording boost is ap-
plied (Fig. 1A). However, because it is nec-
essary to prevent overload by not boosting
higher level signals as they are recorded,

Fig. 1—With a wide-band compander,
noise is reduced in the presence

of soft signals (A) but is allowed

to rise back to its original level

in the presence of loud signals (B).
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these systems allow the noise level to go up
upon playback as signals get louder, an ef-
fect called noise modulation (Fig. 1B). The
higher noise can be heard under certain cir-
cumstances, because it is only at and near a
signal’'s frequency that masking occurs. If
the music is loud in only part of the spectrum,
noise will be heard in the other parts, where
there is neither masking nor boost (i.e., no
NR effect). The result is annoying changes in
noise level concurrent with changes in signal
level.

The ideal noise-reduction system, on the
other hand, would act wherever signals fall
below a certain threshold, even when there
are loud signals elsewhere in the spectrum.
Ideally, with a loud rap on a bass drum, there
would be no record boost on the drum itself,
to prevent overloading the recording medi-
um. But there would be full boost, and there-
fore effective noise reduction upon playback,
over the rest of the spectrum.

We call the application of constant gain
wherever there are no high-level signals,
even in the presence of such signals else-
where in the spectrum, “the principle of least
treatment.” Reductions in record boost to
prevent overload should be confined just to
those parts of the spectrum where loud sig-
nals, and thus natural masking, occur (Fig.
2A). This results in audibly consistent noise
reduction. By contrast, in the presence of
any loud signal, a wide-band compander
reduces the record boost throughout the
spectrum, resulting in audible changes in the
NR effect (Fig. 2B).

The Dolby A-type professional noise-re-
duction system strives for the ideal by split-
ting the spectrum into four bands with inde-
pendently acting companders. Thus, with a
loud bass drum, Dolby A-type NR does not
operate in the low-frequency band where
masking occurs, but does act in the higher
frequency bands where there is no masking.
In Dolby B-type and C-type NR, a single
companding band of frequencies slides up
out of the way of the bass drum, keeping the
NR eftect active at higher frequencies where
tape hiss is audible. In Dolby S-type and
Dolby SR, a combination of fixed and sliding
bands, along with other new developments,
results in the closest adherence yet to the
principle of least treatment.

Benefits of Least Treatment

The major benefit of adhering to the princi-
ple of least treatment is a better recording
system, virtually free of such side effects as
noise modulation. However, the fact that
high-level signals have little effect on low-
level signals has significant additional ad-
vantages in the real world, where encoded
recordings are subject to decoding errors.

Decoding errors can be divided into two
categories. The first we might call “inadver-
tent,” that is, errors resulting from frequency
response or level changes introduced be-
tween original encoding and ultimate decod-
ing with the same complementary system.
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These are the kind of errors that occur, for
example, when using a tape formulation for
which the original recorder was not opti-
mized. The other category we might call “de-
liberate,” that is, errors that would result, say,
from playing back Dolby S-type cassettes on
a machine that is equipped only with Dolby
B-type NR.

As a result of its adherence to the least-
treatment principle, Dolby S-type is robust. If
a tape is made on a recorder with less than
perfect response, the listener is unlikely to
notice anything wrong beyond the original
imperfection itself (if indeed it is audible). If a
tape is recorded with S-type and played with
B-type, a critical listener may notice a reduc-
tion in dynamic range, which may even be
desirable in a noisy environment such as an
automobile. However, there is virtually no
distracting "pumping" or other dynamic arti-
facts. Minimizing the effect of high-level sig-
nals on low-level signals, which eliminates
the principal mechanism by which the ear
detects the use of level-sensitive processing,
may well become a factor in the software
industry's consideration of releasing Dolby
S-type prerecorded cassettes.

Action Substitution

“Action substitution,” which was applied
first in Dolby SR and is now being used in
Dolby S-type, is a new development en-
abling closer adherence to the principle of
least treatment. It results from combining
both fixed-band and sliding-band tech-
niques in a way that maintains their advan-
tages while mitigating their disadvantages.

Figure 3A illustrates a sliding-band sys-
tem. When high-level signals, if any, are rela-
tively low in frequency, the band assumes
the quiescent characteristic represented by
the solid curve. If a higher frequency signal
then comes along at a level high enough to
require less boost, the band must slide up
considerably, even to achieve only 2 dB less
boost as shown (dashed curve). Thus, con-
siderable noise reduction below the domi-
nant signal’'s frequency is lost (as shown by
the shaded area)—a disadvantage. How-
ever, above that frequency, the NR effect is
essentially unchanged—an advantage.

Figure 3B illustrates a fixed-band system
having the same quiescent characteristic,
again represented by the solid curve. When,
as above, the dominant signal is loud
enough to require less boost, there is an
overall reduction of boost (dashed curve)
and an equivalent loss of NR effect (shaded
area). This means that unlike the sliding
band, the fixed-band system causes a loss
of NR effect above the dominant frequency—
a disadvantage. However, there is signifi-
cantly less loss of noise-reduction effect be-
low the dominant frequency than with the
sliding band—an advantage.

At higher frequencies, where tape hiss
predominates, Dolby S-type combines both
sliding and fixed bands in a way which re-
sults in what we call “action substitution.”
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Fig. 2—The effect of high-level
signals on casselte noise-reduction
systems vary with the system used. In
systemns such as Dolby S-type, which
follow the principle of least treatment
(A), gain is reduced only at and near
the frequency of a loud signal.
Record boost, and thus noise
reduction, is therefore unaffected
except in a region masked by

the signal itself. In a wide-band
compander system (B), gain is
reduced throughout the spectrum,
regardless of the loud signal's
frequency. Record boost, and thus
NR, is therefore lowered or eliminated
everywhere that masking does not
occur.

Figure 3C illustrates an action-substitution
system having the same quiescent charac-
teristic as the individual system discussed
above (solid curve). When less boost is re-
quired {dashed curve), the action of the fixed
band predominates below the dominant fre-
quency, so that less NR effect is lost than
when using a sliding band alone. Above the
dominant frequency, the sliding band pre-
dominates, resulting in none of the NR loss
which would occur with a fixed band alone.
Thus, with action substitution the boost of
low-level signals is more constant, as is the
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Fig. 3—Effects of dominant signals
within the NR band also vary with

the system. To effect a given decrease
in gain (2 dB shown) at the dominant
frequency, the NR band of a sliding-
band system (A) slides up, reducing
NR at frequencies below the signal.

In fixed-band system (B), boost

(and thus NR) is reduced throughout
the band by the amount of gain
decrease required at the dominant
frequency. Combining fixed and
shiding bands (the “action substitution”
system used in Dolby S-type NR)
confines the gain decrease more closely
to the dominant frequency,

resulting in less loss of NR (C)
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Fig. 4—Modulation control reduces
the tendency of a sliding band to
move further away from a high-level
signal than necessary (A) and of

a fixed-band system to reduce gain
in the presence of a high-level signal
at a nearby frequency (B).
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NR effect, so that the system conforms more
closely to the principle of least treatment.

Action substitution has an additional bene-
fit. With a complementary NR system,
changes in level introduced after the signal
is initially processed can cause the playback
processor to mistrack, that is, it may not act
as a precise mirror image of the record pro-
cessor. With a sliding-band system, a rela-
tively small (and otherwise innocuous) level
change introduced by the recorder at the
dominant frequency can cause dispropor-
tionate, and potentially audible, decoder
mistracking at lower frequencies. With Dolby
S-type, however, the fixed band predomi-
nates at frequencies below the dominant fre-
quency, reducing the potential for audible
mistracking.

Modulation Control

In contrast to action substitution, modula-
tion control, also developed originally for
Dolby SR, deals with the effects of high-level
signals outside the NR bands which need
not, and should not, be boosted. With a slid-
ing-band system, such high-level signals
cause the band to slide up in frequency, out
of their way. However, the higher the signal
level at a given frequency, the further away
the band slides. If left to its own devices, a
sliding band can move so far away as to
create a gap between its noise-reduction ef-
fect and the natural masking of the high-level
signal, thereby causing a subtle form of
noise modulation.

With a fixed-band system, dominant high-
level signals nominally outside, but close to,
the band can cause an undesirable reduc-
tion in the band'’s boost. This is because the
filter used to create the bandpass cannot
have an infinitely steep slope. If the dominant
signal is strong enough, even quite far down
the slope it will have the same effect as a
lower-level dominant signal well within the
bandpass. As with the sliding band, the
high-level signal causes a reduction in NR
effect where there should be none; that is, it
causes noise modulation.

With Dolby S-type, a special technique
called modulation control is applied to both
the sliding and the fixed bands. It reduces
the tendency of a sliding band to move fur-
ther away from high-level signals than is nec-
essary (Fig. 4A), and reduces a fixed band'’s
tendency to react to high-level signals out-
side, but close to, the band (Fig. 4B). Thus,
like action substitution, modulation control
helps to keep all low-level signals in a more
constantly boosted state in accordance with
the principle of least treatment.

Spectral Skewing and Antisaturation

Spectral skewing and antisaturation tech-
nigues have been incorporated in Dolby S-
type, as in Dolby SR. Spectral skewing con-
sists of networks in the encoder which roll off
the extreme low and high ends of the spec-
trum; complementary networks in the decod-
er restore flat response. The networks re-

AUDIO/JUNE 1990




duce the dependency of the system's action
on signais at the extreme ends of the spec-
trum, thereby reducing decoder mistracking
as the result of response errors introduced
by the recorder in those regions. Such errors
include those at low frequencies caused by
head bumps, and those at high frequencies
caused by variations among tape formula-
tions even within the same nominal category,
and by head-azimuth variations between the
machine on which a tape is recorded and
those on which it is played back. While spec-
tral skewing results in some loss of NR effect
at those extremes, the ear is so insensitive to
noise at the extremes that the benefits far
outweigh the theoretical NR loss.

Antisaturation consists of high-frequency
shelving networks which operate at high sig-
nal levels; complementary networks restore
flat response at playback. The shelving sig-
nificantly reduces the high-frequency losses
and distortion caused by tape saturation,
thereby significantly extending headroom
and further reducing the likelihood of decod-
er mistracking. Antisaturation reaches lower
in frequency than spectral skewing, so its
effects are limited to high levels to prevent
any audible loss of NR effect.

Antisaturation effects are also contributed
by both the low- and high-frequency spectral
skewing networks. The low-frequency net-
work, for example, virtually cancels out the
low-frequency boost imparted by standard
3,180-.S cassette equalization, resulting in a
notable reduction in distortion on strong low-
frequency signals. This improvement is pos-
sible because Dolby S-type provides noise
reduction at low frequencies, without which
eliminating the standard pre-emphasis
would increase low-frequency noise. The
combined effects of spectral skewing and
antisaturation techniques at both low and
high frequencies can be seen in Fig. 5,
which illustrates Dolby S-type's overall en-
code characteristics.

Multi-Level Staggered Action

The principle of least treatment calls for a
fixed gain, determined by the amount of
noise reduction desired, wherever in the
spectrum signals fall below some threshold.
But there is also a need to fix the gain on
signals which occur above a higher thresh-
old, to reduce the effects of high-level over-
shoots. Overshoots are brief, exaggerated
increases in level which occur during the
time it takes for a compressor to react to a
suddenly louder signal and start reducing
the gain. At low signal levels, overshoots are
of little concern: They are recorded onto the
tape and then “undone” by the decoder at
playback. But at high signal levels, over-
shoots from the encoder can get lost as a
result of tape overload, resulting in distortion
and decoder mistracking.

Therefore, changes in gain should occur
only at intermediate levels, a characteristic
we call bilinear compression and expansion
(Fig. 6). To achieve this characteristic with
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Fig. 5—Dolby S-type encode
characteristics, showing the effects
of spectral skewing and antisaturation
at various input levels. The decode
characteristics are the inverse

of these curves.

Fig. 6—Idealized bilinear
compression and expansion.

Fig. 7—In Dolby S-type, as in

Dolby SR and the Dolby A, B, and

C NR systems, processing lakes
place in a side chain, whose output is
added to the main signal path for
encoding and subtracted from it

for decoding.

Fig. 8—In Dolby S-type, two
high-frequency stages, sensitive
to different signal levels, are used
in the side chain {encoder shown).

55



COMPRESSION

& EXPANSION

COMPRESSION

EXPANSION

COMPRESSION

EXPANSION
7 /7

Fig. 9—The Dolby S-type NR system
prevents multiplication of
compression ratios by staggering the
signal levels at which gain changes
occur, as shown for the high-level
stage (A) and low-level stage (B).
However, at low levels, the boosts of
the two stages add (C) to provide
more noise reduction.
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Dolby S-type, as in all our systems, a dual-
path circuit configuration is used whereby
processing takes place only in a side chain,
whose output is added to the main signal
patn for encoding and subtracted from the
main signal for decoding (Fig. 7). At low
input levels, the side chain's compressed
output makes a significant contribution to the
encoder’s total output. Because the encoded
signal is still comparatively low, the over-
shoots introduced are of little consequence,
as described above. However, as the input
signal level increases, the side chain's con-
tribution lessens proportionally, so that the
unprocessed main path predominates.
Eventually a level is reached above which
the side chain might as well not be there;
changes in gain, and therefore overshoots,
virtually cease.

However, as more boost is designed into
the compressor to achieve more noise re-
duction, the levels below and above which
gain is fixed tend to move lower and higher,
respectively. Preventing the one from going
too low and the other from going too high
runs the risk of introducing too high a com-
pression ratio, which could magnify re-
sponse and level errors in the recorder and
thereby increase the potential for decoder
mistracking. Therefore, at the high frequen-
cies, where cassette noise predominates,
Dolby S-type uses two 12-dB companding
stages connected in series to provide what
we call “"multi-level staggered action,” a
technique developed originally for Dolby C-
type NR and refined for Dolby SR (Fig. 8).
The use of two stages enables us to achieve
more noise reduction and maintain the ad-
vantages of a bilinear characteristic, without
introducing unduly high compression.

Each 12-dB stage has a bilinear compres-
sion/expansion characteristic. At the low sig-
nal levels where maximum noise reduction is
desired, the boosts imparted by the two
stages add to provide the desired 24 dB.
However, the thresholds of the stages are
staggered: In what we call the low-level
stage, the levels above and below which
gain is fixed are lower than those for what we
call the high-level stage. As a result, their
compression ratios do not multiply, and the
signal is never subjected to a higher ratio
than that of an individual stage (Fig. 9).

Multi-level staggered action has additional
benefits. For example, the slopes of both
stages’ NR bands combine to provide steep-
er overall characteristics (Fig. 10), so domi-
nant high-level signals can be that much
closer in frequency to the bands without
causing their gain, and thus the NR effect, to
change. In addition, production tolerances
for the individual stages of a multi-level con-
figuration can be wider than for a single-level
configuration with similar parameters, result-
ing i a system more readily mass-produced.

Final Elements
Figure 11 is a block diagram of a complete
Dolby S-type encoder (the decoder is essen-
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AT A GLANCE

® New system for cassette record-
ing derived from Dolby SR com-
bines both fixed and sliding bands.
e 24 dB of noise reduction at high-
er frequencies, with 10 dB at lower
frequencies.

® |ncreased headroom, particularly
at frequency extremes.

® Minimal effect of high-level sig-
nals on low-level signals minimizes
noise modulation as well as decod-
ing errors

® Encoded signal free of dynamic
artifacts

® Newly developed dedicated IC
configuration for use in consumer
products.

® New higher performance stan-
dards for products licensed to in-
corporate Dolby S-type.

tially a mirror image of this). There is one
element on the diagram that we have not yet
discussed: A single-stage fixed band provid-
ing 10 dB of low-frequency noise reduction,
in addition to the high-frequency stages’ 24
dB. Because of the spectral content of cas-
sette noise, the ear's reduced sensitivity to
low-frequency noise, and the high-frequency
stages’ relatively low reach, the low-frequen-
cy band has to provide only modest noise
reduction, and only below 200 Hz. For these
reasons it was also judged that providing
both fixed and sliding low-frequency bands
was not subjectively worth the added cost.
The low-frequency band also helps balance
the encoded signal spectrally for playback
without Dolby S-type decoding.

Another element in Dolby S-type is not on
the block diagram at all: Dolby Laboratories’
requirement that recorders with Dolby S-type
meet new, higher performance standards.
These include extended high-frequency re-
sponse, tighter overall response tolerances,
a new standard ensuring head height accu-
racy, increased overload margin in the elec-
tronics, lower wow and flutter, and, for the

first time in the cassette recorder industry, a |

head azimuth standard. These new stan-
dards will not only contribute to unprece-
dented cassette performance but will also
help to ensure that tapes recorded on one
machine—including prerecorded cas-
settes—will play back with unprecedented
accuracy on any other.
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Development stages of the new Doiby S NR system:
Right background, multi-board configuration used

to finalize Dolby S-type circuit design; left, two-channel
card with new Dolby S-type three-IC sets suitable for
production tape decks, center, space-saving
single-channel hybrid circuits.

Fig. 10--Dolby S-lype's multi-ievel
configuration steepens the slopes
of the NR band, further minimizing
the effects of high-level signals on
low-level ones.

Fig. 11—Block diagram of the S-type
encoder. The decoder diagrarn wouid
be essentially a mirror image of this
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fielwesn tape decks

The first tape decks with Dolby S-type will
use a new, dedicated three-IC set developed
with our cooperation by Sony's IC division
which will be making them available to all
Dolby -licensees. Later this year, Sony ex-
pects to complete the development of a sin-
gle-chip version having identical perfor-
mance and other IC manufacturers have ex-
pressed interest in coing so as well. How-
ever, Dolby S-type is always likely to cost
more than our current consumer systems.
That higher cost, combined with the higher
overall performance required of the machine,
means that cassette recorders with Dolby S-
type may remain at the higher end of the
price range. The first models, expected later
this year, definitely will be so.

Dolby S-Type and The Future

We cannot predict now many home listen-
ers might want better cassette performance,
and how much more they will be willing to
pay for it. However, the success of the CD
indicates that higher quality sound is appeal-
Ing to a significant market, and we have
found that, at the highest playback levels
likely to be encountered in the home, sophis-
ticated listeners subjected to A/B compayi-
sons of CDs and Dolby S-type cassettes are
unable to identify which is which with any
regularity. We are also unable to predict if
the prerecorded cassette industry, unwilling
to release titles in more than one format. will
consider Dolby S-type cassettes sufficiently
“compatible” with B-type playback to issue
significant numbers in the new format. Be
that as it may, the initial response to demon-
strations we have conducted for the industry
is generally favorable, and we are proceed-
ing with the development of an appropriate
professional encoder. Adding to these fac-
tors is the enormous investment in the cas-
sette format by consumers, the music indus-
try, and the audio industry (prerecorded cas-
settes significantly outsell CDs and LPs com-
bined, and more than 280 million cassette
machines with Dolby noise reduction alone
have been sold) Therefore, there is a real
possibility that Dolby S-type will extend and
increase the returns on that investment, just
as Dolby SR is already doing for professional
analog formats. A
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his short evaluation of
l Dolby Laboratories’ new
Dolby S NR system was
made using a Teac V-10000
Esoteric cassette deck, which also
has Dolby B and C NR. In addi-
tion, it has signal generators which
produce a 400-Hz tone for level
calibration and a 10-kHz tone for
bias setting. | used Fuji FR Metal
tape for all my tests.

Pink noise, band-limited at 15
Hz and 25 kHz, was the source for
the first tests. After deck calibra-
tion, a third-octave RTA showed a
rising response above 10 kHz at
—20 dB, so | increased the bias
slightly to get flatter overall re-
sponses. Figure B1 shows record/
playback responses from +5 dB
(relative to meter zero, which is at
Dolby level) down to —25 dB, in
5-dB steps. The highest levels
show some saturation effects, but
the curves are very flat, in general,
over the wide range in levels.

One of the more interesting fea-
tures of Dolby S NR is the spectral
skewing at both low and high fre-
qguencies. (Dolby C NR has it at
high frequencies only.) Both Dolby
C and S NR have high-frequency
antisaturation circuits. | measured

. the saturation caused by increas-

ing levels (from —20 to +10 dB)

“for Dolby B, C, and S NR and

without NR. The great improve-
ment across the entire band with
Dolby S NR, compared to Dolby B
or no NR, was immediately very
obvious. Resistance to saturation
with Dolby C NR was close to that
for Dolby S NR at the high fre-
quencies but was clearly not as
good as with Dolby S NR at the
low frequencies. The low-frequen-
cy maximum output level (MOL)
results with Dolby C NR were very
sligntly better than with Dolby B
NR. With Dolby S NR, however,
the MOL improvement over Dolby
C NR was 0.7 dB at 1 kHz, ‘in-
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A FIRST TEST

creasing at lower frequencies to
over 8 dB at 20 Hz, a significant
change. The Dolby S saturation
output level (SOL) results were
better than those for Dolby C NR
from 3 kHz to about 14 kHz, where
they dropped just below those for
Dolby C.

| recorded the band-limited pink
noise at — 20 dB.with Dolby C NR
and played it back using Dolby B
(Fig. B2). There was some boost
around 8 kHz and a roll-off above
10 kHz, but these were not bad,
overall, for a change in mode at a
level sensitive to errors. | also re-
corded with Dolby S and played
this back with Dolby B NR. In this
case, the changes in frequency
response were more widespread
and the level shifts were greater. |
tried the same two combinations
over a range of levels, and the ba-
sic results generally remained the
same: For playback with Dolby B
NR, the response deviations were
less with the Dolby C recording
than with the Dolby S recording.

| purposely misadjusted bias
and level calibrations a few differ-
ent ways and confirmed Dolby
Laboratories’ claim that Dolby S
NR is more resistant than Dolby C
NR to mistracking from calibration
errors. Final conclusions awaited
results from the listening tests.

Next, | ran signal-to-noise tests,
referred to Dolby level, using all
NR modes. With A-weighting, the
ratios were 55.0, 63.4, 72.1, and
73.4 dBA for no NR, B, C, and S
NR, respectively. With CCIR/ARM
weighting, the figures were 52.0,
622, 71.8, and 71.8 dB, in the
same order. Checking noise in
third-octave bands, | confirmed
that low-frequency noise (around
80 to 100 Hz) was 10 dB lower
with Dolby S NR than with any
other NR choice. The noise with
Dolby S NR was slightly higher

than with Dolby C NR from 2.5t0 5,

kHz, but noise with C NR was no-

ticeably higher than with S NR
from 20 Hz to 2 kHz and from 10 to
20 kHz. From the RTA display, the
maximum reduction in third-oc-
tave noise with Dolby S NR was
20.5dB at 1 and 1.6 kHz. Referred
to the 400-Hz MOLs, the signal-to-
noise ratios were 72.6, 81.6, and
84.2 dBA for Dolby B, C, and S
NR, respectively.

The first CD | tried recording
was Bach: The Organs at First
Congregational Church, Los An-
geles, with Michael Murray (Telarc
CD-80088). | was quickly con-
vinced that at high recording lev-
els, Dolby S NR yielded superior
results on the low pedal notes. Be-
tween tracks, | detected no differ-
ence in noise level between the
CD source and the tape playback

Fig. B1—

Record/playback responses at

(top to bottom) +5, 0, -5,

—10, —15, —20, and —25 dB, on
Fuji FR Metal tape, using Dolby S NR.
(Vertical scale: 5 dB/div.)

Fig. B2—

Compatibility test between Dolby NR
systems, using recordings made

at — 20 dB. Curves show: Recording
made with Dolby C NR, played back
with Dolby C (top) and Dolby B NR
(second curve), and recording made
with Dolby S NR played back with
Dolby S (third curve) and Dolby B NR
(bottom curve).

with Dolby S NR; with Dolby C NR,
I had heard a slight difference.
The next CD was Tchaikovsky's
1812 Qverture (Telarc CD-80041),
performed by Kunzel and the Cin-
cinnati Symphony Orchestra. |
concentrated on recording and
playing back the last minute of the
overture. Very quickly | demon-
strated the challenge of recording
this CD: | thought | had set the
input pots conservatively, but the
cannons caused levels way above
+10 and the sound was badly
distorted, so | reduced level a bit.
At that point, | got very acceptable
results with Dolby S NR, even
though momentary oeaks still
came up to + 10. For the first time,
| truly appreciated the cannon
sound in the playback. Other NR
modes were definitely not accept-
able unless the level was lowered
greatly.

Stravinsky's Firebird Suite (Tel-
arc CD-80039), with Shaw and the
Atlanta Symphony Orchestra, was
very well recorded with Dolby S
NR. The playback of the "Internal
Dance of King Kastchei" and the
finale was low in distortion and
well detailed from the bass drum
to the cymbal crashes. | then tried
recording other sections of this
CD with Dolby S NR, switching
back and forth in playback be-
tween this NR system and Dolby B
or C NR. In the medium- and low-
level passages, | could hear the
response shifts which had shown
up in the bench tests. and | cer-
tainly preferred the sound when
playing this Dolby S-encoded
tape through the Dolby S decoder.
Yet when listening to this same
tape through Dolby B and C de-
coders, though the spectral bal-
ance was no longer accurate, it
did not change when the level of
the signal changed even though
the levels varied over a wide
range. | did not detect any disturb-
ing pumping or obvious shifts in
spectral characteristics. Overall,
the sonic compatibility with Dolby
B and C NR was definitely better
than | thought it would be.

Dolby S NR has established it-
self as my preferred noise-reduc-
tion process for its resistance to
overload across the band, good
signal-to-noise ratio at all levels,
low distortion, and resistance to
calibration errors. Let's hope the
chip makers can bring the cost
down to facilitate including Dolby
S NR in more than just the top-of-
the-line cassette decks.

Howard A. Roberson
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Given his relatively few years, Steve Epstein has produced an
enormous number of recordings. Among the artists this Sony Clas-
sical (formerly CBS Masterworks) executive producer most fre-
quently records are trumpeter Wynton Marsalis, cellist Yo-Yo Ma,
violinists Cho-Liang Lin and Isaac Stern, and pianists Murray Perahia
and Vladimir Feltsman. The Chicago Symphony, Berlin Philharmon-

| ic, and Vienna Philharmonic are all entrusted to Epstein, as are

Michael Tilson Thomas, Lorin Maazel, and Zubin Mehta.

Epstein started his career at CBS Records in 1973, when he was
hired as a music editor fresh out of college. (He holds a B.S. in music
education from Hofstra University.) He apprenticed for a year with
Tom Frost before being given his first major project at age 23, and
since then has produced well over 100 recordings, many of them

| garnering highly prestigious awards.

Five of his nine Grammy-winning discs are Wynton Marsalis proj-
ects; Epstein produces this talented trumpeter both as a classical
and a jazz artist. Given Epstein’s successful fence-straddling, it was
interesting to learn the particulars of his approaches to the two

different genres.

You've produced nine out of the 12

| records Wynton Marsalis has made for

CBS/Sony. How did you two hook up
in the first place?

Buddy Graham [who now engineers
Marsalis’ classical recordings] and |
were in Vienna, where we had just fin-
ished recording Mahler's Fourth—the

.~ first Mahler record | had done—uwith

Lorin Maazel and the Vienna Philhar-
monic. This was 1983. We were in the
airport on our way back to the States,
and who do we see but Wynton. | had
met him once before, so | went up and
reintroduced myself. The three of us
sat down for a drink—Wynton had a
Perrier, he doesn't drink—and started
talking about recordings. Wynton men-
tioned that he liked the live Gershwin

S.E.

record | had made with Sarah Vaughan
and the Los Angeles Philharmonic. He
had two jazz records out, and he was
teling me that he wanted a bigger
sound on his next one. He knew | was
going to be producing his next classi-
cal album, so he asked if I'd be inter-
ested in doing his jazz album too. |
said sure, I'd love to.

I'd never done a jazz album before,
other than the Gershwin, and that was
more symphony orchestra/pops than
jazz. But he liked my philosophy of
recording jazz—that it should be done
in real time (that is, live with no over-
dubbing) in a nice-sized room. The
whole icea is for everyone to play off
everyone else in real time. That's what
makes jazz jazz.
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His previous jazz recordings had
been done at Media Sound, which is a
fine studio, but my instinct told me that
RCA's Studio A would be a better room
for jazz. It's large enough to allow an
ensemble with potentially high volume
levels to “breathe,” while at the same
time it's not overly reverberant, which
would yield a less intimate environment
than you want for jazz. The first record
we did was Hot House Flowers.

That was larger scaled than most jazz
records.

True. It had a small orchestra—a string
section, some winds and brass—
which, of course, played from charts.
So that made it a little more like a
classical recording, and | was able to
hone in on things by using bar num-
bers and so forth—"bar so and so is
not great.” It was a nice gradual way
for me to slip into jazz.

Hot House Flowers won a Grammy, as
have most of your jazz records with
Wynton.

Right, it turned out just fine. Ever since
then, Tim Geelan [who engineers Mar-
salis’ Jazz records] and | have been
honing and refining our technique, us-
ing the multi-track digital machine to

experiment with different microphones,
which we also do with classical. That's
the fun of recording—experimenting.
Do you have a background in jazz?
Not really. My father loved it, and |
listened to it through him. My back-
ground is classical, but | love what jazz
is about and I'm moved by it. Certainly,
producing Wynton [ realize that | have
a lot to learn about jazz. But that's one
of the joys of working with him.

But you must have some frame of ref-
erence.

Well, sure, I've listened to recordings.
But basically | feel someone who has
good ears, good taste, a solid musical
upbringing, and a knowledge of how
instruments are supposed to sound
can do a good recording, be it jazz,
pop, or classical. There's really no
magic; you just have to know what you
sense to be correct.

You might find producers who are
better versed in jazz than | am or who
play jazz part-time or even full-time,
but who may not know how to transfer
what happens in the studio onto the
tape. That's what's important.

During the sessions for Wynton's re-
cent fazz disc, The Majesty of the

WYNTON MARSALIS

Blues, I noticed you doing little drum
fills with your hands.

Oh yeah, | probably was. | guess I'm a
frustrated drummer, just like I'm a frus-
trated conductor. You get into it. Some
people tap their feet. | play it out with
my fingers.

What's your general philosophy about
recording jazz?

From a recording standpoint, jazz falls
right between pop and classical. It
comes closer to classical, in that it’s all
done in real time and pop is mostly
layered. In jazz, you don't mike at the
same distance you do in classical.
Jazz is more intimate and is meant to
be heard in a closer perspective, like
in a club, than classical. At the same
time, you don't want to record it in a
closet and have it sound dead. Instru-
ments are instruments. And jazz
acoustic instruments are meant to be
heard in a reasonably sized room.
Wynton has a beautiful trumpet sound.
You want to allow it to blossom a little
bit. You don't want it to be stuck in front
of a microphone in an anechoic cham-
ber. That is what Wynton liked about
our approach. Of course, this was the
approach they used back in the '50s

Photograph. ©David Gahr
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and '60s, recording Miles Davis and
some other artists at the CBS 30th
Street Studio.

And the more recent approach has
moved away from that?

It seems that on some recordings I've
heard, yes, the tendency is to get pret-
ty close and to have this closet-like,
claustrophobic sound.

! wonder why. The pop mentality, per-
haps?

Well, it's funny. It's almost cyclical. Be-
fore the days of multi-tracking, people
recorded in large rooms with just the
few tracks that were available. With the
advent of multiple tracks, the tendency
of some producers and engineers in
the late '60s and '70s was to use more
mikes and therefore get closer to the
instruments. This affected pop, jazz,
even classical recording. And con-
sumers liked hearing close-sounding
recordings because they were impres-
sive—stereo components didn't have
the sensitivity they do these days.
Close-miking pretty much prevailed
throughout the '70s, but now—and
hopefully we've had something to do
with this—the tendency is to get back
to a more natural sound. Instruments
are meant to be heard from a certain
distance. And in digital, and with the
quality of playback equipment today,
you really don't have to mike that
closely. A symphony orchestra is
meant to be heard not from a foot away
from the center of the orchestra, but
from at least 10 rows back. It takes at
least that distance for the bass fre-
quencies to blossom. And now, with
the high sensitivity of digital recording,
you can capture that. By the way, I'm
not addressing mike placement here,
just the listening environment.

What about jazz?

You're compelled to mike closer than
in classical because you want the mu-
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sic to have the impact it would have,
say, in a nightclub. But if you get too
close, then you'll distort the frequency
spectrum, which makes for a rather
unpleasant, strident sound Again, you
want the instruments to sound like real
instruments.

| hear a lot of crossover recordings,
bordering between pop and classical,
where a large symphony orchestra is
called for and it's been recorded in a
dead studio. It sounds awful. You
might as well use a small orchestra.
Why waste all those musicians?
Was it a conscious decision on your
part to take jazz into the classical re-
cording context?
Absolutely. It was the jazz recordings
I'd heard that had been done in a very
dry studio that compelled me to try the
change. It just seemed the natural way
to go.

| also think that with Hot House Flow-
ers, we were the first to record jazz
digitally, although | can't say that for
sure. A lot of classical recordings were
being made digitally then [1984], but a
lot of the pop people didn't like the
medium and were afraid of it.
I've read that you use a modified Dec-
ca tree in making classical recordings.
Can you explain how it works?
The original one was devised by Ken-
neth Witkinson, one of the Decca engi-
neers from the '50s through the '70s.
He made some great recordings. It's a
very simple setup using three omnidi-
rectional microphones mounted on a
tree in a "T" configuration. The leg of
the “T" predominantly picks up the
center of the orchestra, and the two
other microphones pick up the left and
right—high strings and low strings. The
center picks up the other mass of
strings and, mostly, woodwinds. Every-
thing else has depth because it comes
into those mikes at the proper time

delay. The trumpets come in a little
later than the strings, which are closer
to the microphones. The apparatus is
placed 10 feet from the floor of the
stage, over the conductor's head. For
a greater spread and depth, Buddy
Graham and | augment those three
mikes with two more omnidirectionals.
They're mounted at the same plane
and height as the other microphones,
but further to the conductor's left and
right. So one flanks the high strings
and the other, the low strings.

The use of omnidirectionals placed
accordingly pretty much yields the bal-
ance the conductor himself hears.
Years back, Buddy and | used mostly
cardioid microphones. We wouldn't
have dared using omnis—too danger-
ous! Some companies still do use car-
dioids as a main pickup. They'll put
four or five on the strings—one for
each section—and four or five for
wocdwinds, plus mikes for all the
brass, horns, and percussion, and
maybe ambience mikes. Buddy and |
have been moving away from multiple
miking for at least five or six years.
Many times, you'll hear conductors
who are used to that old technique say
to the orchestra, “Oh well, they can
take that down in the mix later, don't
worsy about it." I'm finding that | con-
stantly have to re-educate on that
point. Before recording, | explain, “We
have very little flexibility after the fact.
What you, the conductor, hear is pretty
much what we're getting. If | get too
much trumpet on the tape, it's not us,
it's happening out there in the hall.”
Do you use mikes in the hall at all?
Sometimes we do. If it's a fairly rever-
berant hall, like the Concertgebouw or
Musikvereinsaal, where we record the
Vienna Philharmonic, we won't be-
cause there's enough ambient infor-
mation coming into the main micro-
phanes. That's why mike placement is
critical: We're using only a few mikes to
capture the immense sound of a large
symphony orchestra.

Do you prefer recording in a hall to
recording in a studio?

Yes. Always. At least in classical. Not
in jazz, where listening to a quartet or
quintet in a concert hall is antithetical
to what it's all about. You have this big
cavernous sound, and the music just
loses all its effect.

Aside from achieving a natural sound,
what is your approach to classical re-
cording?

Ever since | was a little kid, I've always
liked to close my eyes when listening
to a recording and pretend | was in a
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concert hall. That's what | try to create
on record—an illusion. In the concert
hall, you have many senses being
stimulated. You hear a little bit with
your eyes. You see a massive string
section, and your mind synthesizes
more strings than are really there. A
recording has to make up for the lack
of that visual aspect. You have to set
up your mikes to take full advantage of
a massive string sound. And chances
are, what will be deemed natural over
speakers will be a fuller string sound
than what you might hear in a live con-
cert. Sometimes it takes a little bit of
artifice to make up for no artifice. Two
or three microphones placed in an ide-
al position in an audience will sound
hollow and cavernous over loudspeak-
ers. And the ideal placement for micro-
phones is not the ideal placement for
listening to an orchestra, just by the
nature of psychoacoustics.

How important is the hall in classical
recording?

In the '60s and early '70s, the quality
and size of the hall were not as impor-
tant because closer miking meant you

64

would have less of the hall's influence.
Equipment wasn't as sensitive. And in
the analog days, you didn't have to
worry as much about ambient noise,
rumble, and traffic noise.

So finding a good hall that is quiet
and has good acoustics has become
much more important than it was. The
success of the sound of a classical
recording is 90% dependent on the
hall that is selected.

What's the best hall you've ever
worked in for classical?

The Concertgebouw in Amsterdam. It
just has a golden glow of reverbera-
tion. The characteristics are so uniform
and umbrella-like, in the sense of an
even tapering off of sound. We record
on the floor, not the stage, and take out
all the seats except those on the pe-
rimeter of the room, which we leave in
to soak up some of the excess rever-
beration.

For your standard five-microphone set-
up, how many tracks do you use?
Since, to my knowledge, no four- or
eight-track digital machine is currently
on the market, our choice in classical

and jazz is two- or 24-track. Effectively,
we could very easily make an ade-
quate two-track recording simply by
blending those five mikes into a two-
track picture. But | refuse to go into a
session with only two tracks at our dis-
posal. Suppose we're in a hall that we
don't use everyday—after all, we're
sort of like nomads, going from great
hall to great hall—with a control room
that I'm not entirely familiar with; it
might have acoustic anomalies and
resonances that could give us the
wrong picture of what we're getting on
tape. So we get back to a control room
that we're familiar with—you know, the
real world—and we discover that, say,
in the case of a piano concerto, the
piano is either way too loud or way too
soft. If we're only in two-track, we're
locked into that balance. Multi-tracking
offers us the opportunity to critically
and properly balance in a room we're
familiar with. Another example: If we do
use ambience mikes, | don't want to
lock myself into a blend of ambience
and main microphones and end up
with an overly reverberant recording.

Frankly, I'd be very happy to have a
four-track, an eight-track, or, for opera,
a 16-track recorder. But the fact that
we have 24 tracks gives us a little more
flexibility and also enables us to ex-
periment.

Of course, as soon as you mention
multi-track in classical recording,
some audiophiles raise their eyebrows
because they feel it's not the purist's
way. And even though we're only using
a few of the 24 tracks, people see the
24-track machine noted on the liner
information and say, “Hah, they're us-
ing multiple microphones, they're in
multi-mono and it's a big corporation
and what do they know about classical
recording?” You find that in many re-
views. Rather than just listening to what
they hear, people get caught up by
what they see or read and become
misled. They feel that those in the es-
tablishment, in a big corporation, have
untold amounts of dollars, so they just
use everything—multiple mikes, multi-
ple tracks—and it's all supervised by a
fat-cat producer with a big cigar. It just
isn't that way.

You usually edit on the Soundstream
[digital editing system]. Doesn’t that
limit you to eight tracks?

Right. And we think that system is won-
derful. It cuts our editing time tremen-
dously because it's instant-access
editing on hard disk, as opposed to
real-time editing, where you have to
record each take onto another ma-
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chine just to build a master. Sony has
also developed software to enable
their DAE-3000 two-track editor to in-
terface with their 24-track digital re-
corder. This works quite well and al-
lows us to edit the full 24 tracks.

Do you use a Sony 24-track in record-
ing jazz as well as classical?

Yes, we have been. Until Sony comes
out with a smaller machine that sup-
plies us with only eight tracks, I'm hap-
py with that.

| understand Sony has come out with a
new version of the 3324.

it's called the 3324A, and it's got im-
proved analog-to-digital and digital-to-
analog converters that, in my opinion,
are the best on the market.

How has Sony’s acquisition of CBS
Records affected your division?

Very positively. Messrs. Ohga and
Breest have made some very positive
statements about making Sony the
Number One classical label in the
world. Obviously, that made us very
happy. [Norio Ohga is president of
Sony Corp.; Guenther Breest is presi-
dent of Sony Classical, of which Mas-
terworks is now a U.S. division.]

Does this mean you'll only be able to
use Sony equipment?

The choice of microphones, and things
that are basically a question of taste at
the time of recording, will be left up to
the producer and the engineer. But we
will be using Sony digital consoles and
Sony equipment in the control rooms
and post-production rooms. We'll be
experimenting with prototypes too. For
instance, Sony is in the process of de-
veloping studio microphones. The pro-
totypes are very promising.

Tell me about Wynton’s classical re-
cordings.

We've done four together. Our first was
a baroque album recorded in St. Bar-
nabas Church, north of London. Excel-
lent acoustics, although we had some-
thing of a noise problem with trains
and cars. The second one was a
French album with the Philharmonia
Orchestra and Esa-Pekka Salonen.
That was done in Walthamstow Town
Hall, also about an hour away from the
center of London. It's one of the best
places to record a symphony orches-
tra in London. The third, Carnaval, was
a cornet record Wynton did with the
Eastman Wind Ensemble in the East-
man Theatre. The most recent one was
multiple barogue trumpet, which was
done in St. Barnabas with the English
Chamber Orchestra and conductor
Raymond Leppard. Saint Barnabas
Church has a very nice, atmospheric,
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warm sound. It's not overly reverberant
and yet it allows instrumental choirs to
blend very naturally, so it's well suited
for barogue music. It's too small to
house a much larger ensemble.

What was the mike setup on Wynton's
most recent classical disc, Baroque
Music for Trumpets?

Actually, the most recent album was
very unconventional because it em-
ployed a lot of overdubbing. Wynton
played eight trumpets on one of the
pieces. [The procedure was quite
tricky: After laying down the basic
trumpet-with-orchestra tracks in St.
Barnabas, Epstein returned to New
York to edit. He and Marsalis then re-
turned to the church and overdubbed
live: While one machine played back
the original tracks, another recorded
them with Marsalis playing the second
trumpet part. This process was repeat-
ed for as many trumpets as were
called for—in one case, eight—with
the soloist positioned as near or far
from the microphone as authenticity
dictated. Due to variances in reverber-
ation time, Marsalis frequently had to
play slightly before the prerecorded
music in order to be in sync with what
was already on the tape. Epstein’s liner
notes ‘on this album explain the pro-
cess in greater depth.]

To lay down the basic trumpet with
orchestra, we used our standard set-
up: Five omnidirectional mikes spread
across the orchestra, giving a basic,
general nondiscriminating pickup. We
also used a woodwind microphone
and a spot mike for the trumpet, to
define it. But the majority of the sound
was the leakage into the five main mi-
crophones. As usual, we had very little
control on rebalancing.

How doc your philosophies for miking
Wynton differ, jazz from classical?

In classical, the whole idea is to pick
him up in the main microphones. They
are responsible for providing the body
of his sound and the main tone that he
imparts. His particular mike is only
there to define the sound In jazz, we
rely much more on that solo mike; it's
responsible for his primary sound.

In a general sense, how does his
sound differ?

He likes more air in his jazz recordings
and likes a rounder sound for classical,
both of which he gets on his own.

Is Wynton more at ease in jazz than
classical?

Yes. Jazz is his first love, and he feels
more comfortable in that setting. He
knows exactly what he wants. He's
even admitted to being a bit nervous ir
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a classical session. But as soon as he
puts the mouthpiece on his lips, his
nerves are dispelled.

You would never know that he de-
votes most of his life to jazz when you
hear him play the barogue trumpet. it's
just uncanny. He's also an unrelenting
perfectionist about getting the sound
he wants on the tape. That can be very
frustrating at times because you want
to hear what he's hearing or what he
wants to have happen, but you can't.
I've gotten to the point where my ears
are so attuned to his perfectionism
about sound and attack, that in other
sessions, I'm always surprised at what
other trumpet players deem accept-
able. Wynton would not accept what
most players do.

In sitting in on the session for The Maj-
esty of the Blues, I noticed that you
were using several mikes on his trum-
pet. Why?

With Wynton, we always make it a point
to try a new microphone at every ses-
sion. We'll put it on its own track, which
we may never even use. This goes for
classical as well as jazz. As happy as
he is with the trumpet sound, he al-
ways likes to see how far we can go to
improve it. So we always experiment.
What are your preferences in micro-
phones?

It's interesting, because two micro-
phones can have exactly the same
specification and yet sound complete-
ly different. Almost like a phono car-
tridge or speakers. B & K has been
very helpful in keeping us apprised of
their latest products. For the most part,
they're our preferred microphones,
particularly for classical. They've just
come out with a new cardioid mike
that, so far, has worked in more appli-
cations than other mikes we've used.
You used the B & K on Wynton for The
Majesty of the Blues?

Right. The B & K 4011 cardioid has a
very full-bodied sound and works well
on loud material and on soft.

Weren't you also using a Schoeps?
That sounds very good, too. Some-
times we switch mikes when Wynton's
using a mute. A muted trumpet can
have a great deal more high-frequency
material in it, and a particular mike,
such as the Schoeps, may be better
suited for that.

For this session, there were the B & K,
the Schoeps, and one more.

We aiso used a Neumann U67. which
is an old standby and has been very
successful for trumpets. It's still a com-
petitive mike in some ways. It has a
large diaphragm; you can derive a lot
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of warmth out of a sound with a large-
diaphragm microphone.

What about the piano mikes?

Here we could experiment as well, be-
cause of the abundant tracks. Recent-
ly, we've been using an AKG C422
stereo mike, which gives us a nice,
accurate pickup for the piano. We've
also been using two Neumann U87s.
Then we decide at a later date, with
critical fistening, which we're going to
use. So you're talking about four tracks
now for the piano, of which two will be
used in the final mix.

How close to the strings are the
mikes?

Certainly closer than in classical re-
cording. The mikes are pretty much
over the strings, but the cover is up.
On a lot of pop recordings, the cover is
down and they put blankets over it. We
don’t do that.

What about the bass?

For the bass pickup we place an Elec-
tro-Voice RE-55 omni mike under the
bridge. What we've been using recent-
ly as a main bass mike is a Neumann
TLM 170i, which is new. It has superb
applications for voice, for pizzicato
bass, and particularly for brass and
saxophone.

Do you ever go direct in bass?

Bass direct is pretty much a no-no in
jazz, but if we're doing a real burnout
piece, where everybody’s playing at
very high levels, we will have a direct
track on the tape just in case the bass
has gotten lost.

You also always have this problem of
bass drum and bass fiddle confiicting
in their similar frequency ranges. On
some occasions we may ask the bass
drum to voice his instrument a little
higher to mitigate the problem. That
way you can still hear the impact of the
bass drum and recognize the low fre-
guencies from the bass fiddle.

So, yes, we'll edge in the bass direct
in those circumstances where we've
really lost articulation. But we prefer
not to.

Drums?

In the old days, we used a mike on
every tom-tom, on the splash and ride
cymbals, and on the bass and snare
drums. | wanted to do away with all
those mikes because it turns the drum
set into its own recording studio. It
draws too much attention to itself. So
recently we've cut down on the number
of mikes and tried using two omnidi-
rectionals as an overhead pickup.
You'd think omnidirectional wouldn’t
be advisable because it's picking up
everything, and what you really want is
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the impact. So you'd use maybe two
cardioids to give it that hot sound.

But we use two B & K 4003 omnidi-
rectional microphones, an AKG D12
mike on the bass drum, and an AKG
451 on the snare drum, which picks up
the high-hat too. You get a much more
natural sound using that setup, and
you still have the impact. There's plen-
ty of energy.

How ciose?

Relatively close—the main micro-
phones are maybe a foot-and-a-half
over the cymbals.

Sax?

The Neumann that we used on the
bass is also the best saxophone mike.
We've tried a lot of saxophone mikes,
and we think the TLM 17Qi is the best
available.

Do you use any room mikes?

We use two. We've been using a pair
of Schoeps MK2S microphones and
also B & K 4003 omnis. In a ballad,
we'll edge them into the mix a little
more. If it's a real burnout we won't,
because there's so much leakage.
How about outboard equipment?

We use very little during recording,
though we might do some things for
the monitor mix or use a little equaliza-
tion on the bass drum. But we try to do
as little as possible.

We generally put the monitor mix
onto tweo tracks of the digital machine,
just to see what we did at the time of
recording. You would be surprised at
how close we come in the final mix tc
what we did for the monitor during the
session.

When we mix, we might use a limiter
on the bass to give it a more linear
response, to even out the resonances.
And we'll definitely use reverberation
but just a little bit, because the whole
idea of using a big room is to let it
speak for itseif. On the other hand, the
room may not always have a nice tail.
or decay, which we can achieve with
digital reverberation.

Do you use digital reverberation in
classical too?

Yes, sometimes. Thank God for equip-
ment such as the Lexicon 480 digital
reverberation unit, particularly if we re-
cord in a very dry hall. What we'll do, if
necessary, is add a little bit of rever-
beration to the ambience mikes, just to
give it a natural-sounding decay. We
did that for Wynton's Eastman Wind
Ensemble album. The Eastman The-
atre has a nice acoustic, but it's dry. In
the Musikvereinsaal, we do not add
reverberation because it's a fairly live
venue.

Do you use equalization in classical?
Rarely, if ever. The quality of micro-
phones is so fine, we don't need to.
This is also true of Wynton's jazz re-
cordings?
No. In a jazz recording, we will use
equalization, though only to assist in
what wasn't picked up accurately by
the microphones or what the studio
wasn't offering.
What's your all-time favorite studio?
For classical, it used to be the CBS
30th Street studio. That was the great-
est room in the country. Tragically, it
was sold in the early '80s and torn
down. It was an old church, barely big
enough for a symphony orchestra. All
the Broadway shows were recorded
there; even Stravinsky used it. No one
had the foresight to realize its impor-
tance. It was the quick-buck mentality,
which fortunately Sony doesn't have.
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